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TEXTILE INDUSTRY AT THE VIENNA 
EXHIBITION.—No. I. 
By Dr. H. Grote. 

NEVER at any previous Universal Exhibition was 
the vast importance of textile industry so well 
shown as it is at the great gathering from all nations 
now being held at Vienna. For if former exhibi- 
tions brought into general public notice inventions 
which have since exercised an important influence 
on this branch of industry, or new raw materials 
such as jute, China-grass, and esparto, never before 
was there brought together a series of exhibits so 
complete or so significant of the progress in all 
branches of this industry, as that now presented at 
Vienna. 

We, in fact, find the textile industry so promi- 
nently represented at Vienna that we feel almost 
inclined to say that it s s in importance its 
industrial companions, coal and iron; while it is 
undoubtedly a fact that the state of its development, 
as compared with that of these other industries, 
affords an index to the degree of cultivation and 
manufacturing progress of the various nations. This 
relation between the developments of the textile and 
other industries is expressed with unusual distinct- 
ness at the Vienna Exhibition. 

Let us examine, for instance, the exhibits sent 
by the Eastern tribes—Persia, a state without 
any really perceptible progress, appears entirely 
enveloped in carpets and coverings; and no pro- 
duct, no manufacture, no industry of any Find 
whatever could justly be placed at the side of this 
branch of manufacture in the case of this primitive 
state. In the same manner appear Turkey, Tunis, 
Egypt, the colonies of England, Holland and 
France, and also Brazil, that wonderful treasure- 
house for textile raw materials from the vegetable 
kingdom. China and Japan have already another 
face ; these countries have long been in a high state 
of culture, and if amongst their manufactures the 
textile products are yet represented with special 
prominence, still a number of other manufactures 
form not unimportant rivals to this the first in- 
dustry of mankind. In our modern state of civili- 
sation, coal, iron, and textile fibres may be said to 
range in importance in the order in which we have 
mentioned them; but even here the general im- 
portance of the latter products is striking, as the 
textile industry may be said to fight for each foot 
of space of which other branches of manufactures 
are trying to deprive it. 

We have intended in the foregoing sentences not 
only to indicate the peculiar and always charac- 
teristic grouping of the chief branches of industry 
as created by the progress of civilisation, but also 
to sketch out the features of the Exhibition as 
a whole. In order to make the picture clearer 
we will now proceed to consider details. As stated 
already, Persia, Tunis, Turkestan, Caucasia, Turkey, 
and Egypt have brought together very rich collec- 
tions of webs and tissues, the productions of manual 
labour according to old usages and inherited 
methods, and distinguished by native taste and 
hereditary colouring. In the case of the colonies of 
England, France, and Holland, textile manufactures 
have, as we have — to compete with other 
industries which the interchange of ideas with 
Europe has ene and made profitable. Here 
we find cotton and jute have obtained a place and 
have received regular culture as agricultural pro- 
ducts. In the exhibits of China and Japan 


industry, while that predominance becomes still 
less striking in the case of countries in a higher state 
of culture—such as Italy, Russia, Portugal, Holland, 
Sweden, and Denmark. In the case of these latter 
states we find art and science, metal work, and the 
industries required for the production of articles of 
luxury, more powerfully represented. States of the 
highest range of culture, again, such as England, 
Germany, Belgium, and France, show clearly enough 
the harmony existing between the various branches 
of their manufactures. In the exhibits of these 
countries textile products still hold an important 
position; but they cease to be obtrusively promi- 
nent, and they are equalled in their extent i the 
products of other branches of industry. 

It would, however, be erroneous to suppose that 
those countries which are especially distinguished 
by the predominance of their textile exhibits have, 
more than others, contributed to the development of 
this branch of industry. Such a delusion might, 
however, easily enter the mind on comparing the 
wonderful Persian webs and tissues with the 
English and German manufactures, for the latter 
countries have scarcely exhibited anything that 
equals for beauty and richness of design the products 
of their Eastern rival. The question is to-day no 
longer only whether a product is beautiful, but for the 
general interest it has to be considered whether the 
product is of any practical value, whilst the artistic 
value is left to be decided afterwards. The practical 
value, however, involves certain factors which are 
dependent upon the mode of manufacture, and which 
are, shortest time of production, cheapest mode of 
production, greatest durability, and use ; factors 
which could certainly not be attributed to Persian 
products in comparison with those of the Western 
countries. 

It is no easy task to obtain in a short time a 
general view of the various exhibits at Vienna con- 
nected with textile industry, as these exhibits are to 
be found in all parts of the Exhibition. The Agri- 
cultural Hall contains raw materials and machines 
for cultivating them, the contents of the Industry 
Palace include a confused collection of textile pro- 
ducts, and finally the Machinery Hall shows in 
each department, except that of Russia, something 
en ig to textile industry. It should be re- 
marked, however,{that notwithstanding it exhibitsno 
machinery of the class of which we are now speaking, 
Russia nevertheless possesses an extensive textile 
industry, which has been founded by the help of 
English and German machinery, and which occupies 
already a high position. The slow growth of 
mechanical engineering in Russia at first prevented, 
however, the full and timely development of the 
textile branch of this class of industry, as that 
branch required a higher degree of skill in the con- 
struction of machines than was, until lately, available 
in Russian engineering factories. But we may be 
sure that it will not be long before the rapidly in- 
creasing industrial enterprise of the Russian people 
will cultivate jealously this branch of mechanical 
engineering. 

In our articles on textile industry, as represented 
at Vienna, we propose first to investigate the raw 
materials and examine the new channels they open 
for manufacturing operations ; next to consider the 
various fabrics and to obtain from them evidence as 
to mechanical progress and the development of the 
chemical branch of this manufacture, and finally to 
deduce from the exhibits generally some data as 
to the artistic industrial position of the various 


we have to examine the agricultural de ent in 
order to learn what materials are available, and how 
they have been cultivated, and the Machinery Hall, 
in order to see how and with what appliances these 
materials are being worked, The chief data for a 
judgment as to the state of textile ind lies 
thus always in the quality of the finished product. 

Textile industry is divided into almost numberless 
branches—a fact distinctly shown at Vienna—and 
in proposing to give a report on the state of that 
industry, as represented at the Exhibition, we have 
before us a not very task. We have, in fact, 
to treat of the raw materials, the spinning and the 
weaving, and closely connected with it the dyeing, 
cloth printing, and finishing. The spinning depart- 
ment is divided, according to the raw materials, into 
a number of special branches, such, for instance, as 
the spinning of flax, of short and long wool, of 
cotton, and of silk. The latter is again subdivided 
into reeling, spooling, and the spinning of floret or 
floss silk. 

The department of weaving is proportionately 
more uniform, but it includes the hand looms, 
the looms for fancy weaving and for ribbons, the 
mechanical looms, and also at the present time the 
knitting, lace, and bobbin-net-making machines. 
As a special branch of weaving, or rather a3 an 
intermediate operation between weaving spin- 
ning, we have to consider the manufacture of cords 
and of fringes, as the corresponding machines 
supply partly products which are absolutely webs, 
partly products which are scarcely ones else 

ut complicated yarns, and finally products which 
are both webs and yarns. Considered from the 
manufacturing point of view, these products be- 
long partly to the spinning and partly to the weaving 
department. As an important annexe to the latter, 
the manufacture of weaving appliances has to be 
considered. The de ent of dyeing is simple, 
whilst that of the finishing is more complicated, in 
so far as it has to be divided, firstly, according to 
the fibres used for the tissues, into five depart- 
ments, and, secondly, according to the manipula- 
tions of the warp, the washing, the dyeing, the full- 
ing, the singeing, &c. e printing of cloth 
and cotton is related to the dyeing and finishing, 
to which latter, and to the ornamenting of the 
tissues by figuring and stitching, time has added 
embroidering, whilst finally the invention of the 
sewing machine has facilitated, in a wonderful 
manner, the working up of the finished materials, 
We have thus drawn the circle which limits our 
proposed review of the exhibition of textile pro- 
ducts at Vienna, unless we also include the artistic 
industrial side of the subject. The number of ex- 


hibitors for textile industry is : 

For Germany about... eeo oe 1100 
» Hungary and Austria « 2500 
» France ... eee oe 76C 
» England... oes ove 300 
” Switzerland ove eee 400 
” Italy ove eee eee 800 
» Sweden ... oes “ 50 
» Denmark on o 75 
» The Netherlands ... os 60 
» Russia ... oso os 220 
is Turkey eee ° ee = 
» Tur iio e 
| ae o eo 200 

Altogether si 6478 


The wonderful official catalogue of the Exhibition 
does not give numbers for the other states, but we 
may say that the textile industry is represented by 








there is less indication of the predominance of textile 


countries, As closely connected with the fabrics, 


10,000 exhibitors, as the numbers given above do 
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not include exhibitors of fibres nor of apparatus in 
the agricultural department. 


Raw MATERIALS, 


It is not our intention to give here a detailed 
report of a// the raw textile materials exhibited at 
Vienna, but we shall speak especially of those fibres 
to which a higher interest is attached, or which are 
of special value, and which may thus become of im- 
portance in the future. Former exhibitions have 
already told us that we in Europe make but a very 
limited use of the abundance of fibres which nature 
has stored up in the vegetable kingdom. India and 
our colonies have always been represented by large 
collections of fibres used and to be used, while 
Brazil has never failed to astonish us by the extra- 
ordinary abuadance of fibres that it contributes, 
America, with its numerous States, has done nothing 
less, and so also Asia and Africa. We recognise, 
therefore, again at Vienna, all the Liliaceae, Apocy- 
nee, and Urticea, the fibres of the palm, agave, 
and aloe, which have been used by the natives for 
centuries. 

During the last ten years, and chiefly since 1867, 
much attention has been paid to the fibres of the 
class of nettles, which were used extensively during 
the Middle Ages, when all the vessels navigating the 
Volga carried sails made of the fibres of these plants, 
which were cultivated in Switzerland, Silesia, and 
Sweden. Supplanted by cotton, the use of the fibres 
of the nettle became limited to the Himalaya and 
China, and some other parts of Asia and the 
Oriental islands. At the exhibitions of Paris and 
London the fibres were again exhibited; but only 
in 1867, when the beautiful products obtained 
from them were exhibited, was renewed attention 
paid to the fibres; and since then experiments on 
their cultivation have been made with great success 
in Germany, Belgium, France, and Algiers, in 
Tunis, Portugal, and especially in North America, 
Mexico, Havana, and Brazil. The Government has 
introduced and uninterruptedly assisted the cultiva- 
tion of the rhea-grass in India according to the 
Chinese fashion, a prize of 5000/. having been offered 
for the construction of a machine which should 
clean the beautiful fibre from the bast. We find, 
therefore, the fibres of these plants, especially of 
Urtica nivea, well represented at Vienna, this having 
been done in the best manner by Dr. Collyer in the 
American department. Dr. Collyer shows us the 
stem of the plant, the fibres taken out of it, and 
the bleached fibres ; he used ripe stems, whilst the 
natives of India and China cut off the stem when 
green, and try to isolate the fibres from their green 
surroundings. 

The Brazilian department contains very valuable 
products. Severino Lourerrio da Costa Leite, of 
St. Barbara, in the province of Minas-Geraes, ex- 
hibits a long fibrous textile product, of which much 
may be expected; it is similar to the mohair. Un- 
fortunately, the exhibitor does not give any bo- 
tanical name, and the catalogue calls it “ Fibras 
vegetes extrahidas de um cipo,” which means ex- 
tracted from the stems of a bulbous plant. The 
exhibitor shows this new product, firstly, as stems 
in the natural state, and, secondly, in the various 
degrees of treatment (cardadas ponteadas). Next to 
this exhibit we find the fibres from Tucum (A4rto- 
carpus vulgaris), which, when only roughly treated, 
are similar to sheep’s wool; it contains brown, 
yellow, and white fibres, which can be exceedingly 
well treated, and which offer a useful material for 
ropemakers’ work as well as for coarse and fine 
weaving. This material is especially used in the 
provinces of Bahia and Panama, and its importance 
and applicability are proved by the fact that it is 
shown by five exhibitors, especially in good quali- 
ties by Antonio de Freitas Paranbros, of Bahia, and 
José de Souza Dias Negro, of Panama. Brazil 
shows also seed-wool from the sugar-cane as stuff 
for felt, applied in Pernambuco to the manufacture 
of hats, and further, the seed-wool from the 
Corvata, Tyberina, Sumauma, &c. In the American 
department our attention is called to the collection 
of seed-wools, which are used as a substitute for 
cotton, such as Calotropis, Bombax, Marsdenia, &c. 

With respect to cotton, the exhibition will not 
allow of a comparative criticism of the various sorts. 
America has a large collection, and shows immense 

of cotton, and we have especially to mention 
the beautiful samplesof the Sea- d species. Brazil 
also has a rich exhibition of cotton, the samples in- 
cluding some of excellent quality cultivated from 
American seed. Central America exhibits cotton 
of Ochroma lagopuy, and excellent Sea-Island cotton 


from Guiana. The other examples of cotton from 
Venezuela, Aragua, Tocoron, Paraguay, &c., are 
interesting for learning the state of production in 
these countries. The fibre of Bombax cumanuensis 
is of interest, and England’s colonies also, as well 
as Egypt, China, Syria, Algeria, and Russia, partici- 
pate in the exhibition of cotton. 

It is interesting to see how Russia is trying to get 
into her own hands the production of all raw ma- 
terials for weaving. ‘The culture of cotton in 
Southern Russia, in the Caucasus, and Turkestan, 
is not unfavourably represented. Considering the 
perseverance and steadiness of the Russian Govern- 
ment in all industrial matters, it is surely to be ex- 
pected that the culture of cotton will eventually 
attain such an extension within that country that 
Russia will not require any further importation. 
The Syrian cotton is not so good as it ought to be, 
considering that the countries of Asiatic Turkey 
are very favourable to its culture; and the in- 
dustrial mind appears to have died out in this 
state. Egypt, however, makes progress in the 
culture of cotton, which is carried through with a 
certain amount of intelligence, as proved by the ex- 
cellent exhibits. Equally valuable are the Algerian 
experimental cultures, and it is remarkable how 
exceedingly profitable these districts of the North 
African coast are. Urtica nivea also is now culti- 
vated in large quantities and with great success in 
Algeria. The Tanisian exhibition contains a fine 
assortment of fibrous materials, amongst which 
should be mentioned those of Mr. Dauphin, whose 
samples of raw and treated ptoducts of Typha lati- 
folia are highly interesting. In the exhibition of 
products from Java we are struck by the presence 
of Bombax ceiba, which carries in long capsules on 
the bottom of the flower long and soft seed-wool 
widely known, and applied under the name of 
‘‘kapok” on the Continent of Europe as a material 
for upholsterers. In the Russian department we find 
the fibres of Apocynum, which, like the nettle, was 
also cultivated in Germany until the end of the last 
century. Subsequently the plant seemed to be for- 
gotten, and was known only for its seed-wool, when 
in 1870, the fibres of Apocynum came from Southern 
Siberia and Turan as well as from the other dis- 
tricts bordering the Caspian Sea to the Exhibition at 
St. Petersburg. At the Moscow Exhibition of 1872 
these fibres were represented by the whole field of 
their application, of which the collection at Vienna 
is a poor copy only. The label on the sample ex- 
hibited states that the Province of Semiredje is the 
chief district for the cultivation of the fibres, but the 
latter extends over the wide area mentioned above. 
Apocynum syriacum is the species chiefly found in 

urkestan, whilst Apocynum venetum is used in 
other places ; the fibres of Apocynum cannabinum 
are called in India ‘‘ Indian hemp,” and the fibres 
of Apocynum Divi Lardner are a much required 
material at Ceylon, The “ Pita fibres” of Four- 
croya gigantea (Mauritius), and other varieties of 
aloe are of considerable value, and have become 
already a mercantile article. The term “ Pita fibres” 
designates all fibres of the Amaryllidee and of many 
Liliaceae that could be used for spinning. The ex- 
tensive application of the palm bast is known. As 
Chamarops humilis supplies to the inhabitants of 
Algeria a large quantity of fibrous material which 
can be used for fabrics, so another palm (Chamerops 
excelsia) gives garments to the inhabitants of the 
Chinese coast, and of the island of Tchusan, whilst 
other species (Chamerops Martiana, Livistonia Aus- 
tralis, Diplothenium Torelli) offer their fruits and 
fibres to other tribes. Kitool fibre of Caryota, 
which probably receives a peculiar treatment, as it 

ssesses an oily smell, is obtained from Malabar, 

engal, Assam, and other Oriental districts. The 
natives are said to bathe these fibres in cocoa-nut oil, 
in order to make them elastic and preserve them from 
damage by moisture. Brazil exhibits the Piassaba 
fibre of Aétalea fumifera, a material that is widely 
known in that country, and which is used to an 
enormous extent for ropes, nets, cords, fabrics, &c. 

The application of the fibre of the cocoa palm is 
well known, and belongs to all tropical countries 
where Coco nucifera grows. .The date-palm and 
the Areca palm also provide fibres. To the family 
of the latter belongs further the Carnauba palm, 
which is so much valued in Brazil, and which might 
in fact be considered as a store for the satisfying of 
most human requirements. 

In the North American department we find the 
bark of a tree which contains excellent bast for 
textile material. ‘The label attached to this exhibit 








says only: ‘‘ Estopa, 171*, Rio Negro,” this really 





amounting to nothing, and none of the American 
commissioners can give any further information. 
This tree, however, belongs, no doubt, to the Ficus 
family, the fibres of which are much used, 

In the same department we find the delicate bast 
structure of the fruit of a species of Momordica, 
the inner structure of which consists of five com- 
partments arranged longitudinally, and built in 
regular ties, arches, and beams of bast material. 
If the seeds are taken out of the five chambers, 
and the whole fruit is dried, the outside skin peels 
off, and the bast structure only remains, like a large 
cocoon, but finely perforated. The treatment of 
this residue in such a manner as to form leaves, of 
which hats and articles for women are made, is an 
art of the natives of Brazil and the inhabitants of 
the Rio Negro. 

The application of the bamboo is also represented 
at Vienna. These Gramineae supply enormous 
quantities of fibrous material for textile and paper 
products, besides the large area of their numerous 
other applications. The bamboo contains about 80 
per cent. of fibrous material, and in order to abstract 
the latter, baths of lime water were formerly used, 
the bamboo heing placed in these baths in small 
pieces, and allowed to remain for a few days, when 
a bath of acid water was applied; for these alka- 
line baths were afterwards substituted. Now, how- 
ever, the bamboo is treated with leys of high 
percentage in covered boilers under steam pressure. 

Jute is represented at Vienna as a fibrous material 
of great importance, not because the columns, walls, 
snl ediinah of the Industry Palace have partly been 
covered with this material, but because, besides the 
many exhibits of jute as a raw material, a large 
number of manufacturers exhibit yarns and tissues 
made from it. We see this in the English, as well 
as in the German, Austrian, Dutch, French, and 
Belgian departments. Jute has now become an 
important material for yarns, and is applied to dif- 
ferent purposes, according to its fineness and to the 
length of its fibres; it is now generally used in 
carpet weaving as asubstitute for the hemp yarn, 
giving to the carpets more strength and durability. 
‘The Exhibition does not contain anything illustrat- 
ing how the jute is treated, but when approaching 
the exhibits of the Briinner Jute-Fabrik, our sense 
of smell tells us at once of the application of train 
oil, a method which, for instance, does not seem to 
be any longer used in the Wolfenbiittel districts. 
We should mention here the material for the so- 
called Panama hats, which is exhibited in the Cen- 
tral American and Brazilian departments, The 
material consists of strips of the leaves of Carludovica 
palmata, and has the home name Bambonassa or 
Bambonaxa. These leaves divide into longitudinal 
strips of increasing fineness ; the |; upper skin 
is taken off when the fibre is bleached. 

The Phormium tenax, or the New Zealand hemp, 
which is often used, is represented by several 
varieties in full culture in the garden annexe, whilst 
its fibres and products are shown by Tunis, Ceylon, 
and East India, as well as by Scotland. Manilla 
hemp is also exhibited at several places. 

Our home flax is represented by numerous 
samples, but, it being impossible for our limited 
space to give in these articles a comparative ex- 
amination of the flax products, we will state only 
that the flax-cultivating districts of Germany have 
sent exceedingly good exhibits, amongst which we 
mention the collective exhibition of the Silesian 
district, those from Eastern Prussia, Hanover, 
Rhineland, Baden, Wurtemberg, Alsace and Lor- 
raine, &c. Next to the German products as 
an exhibition are those of England, [reland, and 
Scotland. The Austrian flax culture, also, is repre- 
sented by exhibits from Bohemia, Moravia, Lower 
Austria, and Hungary, whilst the exhibits of the 
experimental flax culture of Italy especially at- 
tracted our attention. Italy makes enormous pro- 
gress in all branches of industry, and shows her in- 
tention of making use of her treasures. Equally 
well represented is the culture of hemp, expecially 
that of Russia. 

It is not our intention to deal separately here 
with all the other textile materials from the vege- 
table and animal kingdoms, as nothing is more 
difficult, we may even say impossible, than to insti- 
tute a comparative criticism of the whole exhibits 
at Vienna. We must simply confine ourselves, 
therefore, to stating that the exhibition of wool 
from all countries is enormous, that the best cloths 
of English and German manufacture are represented, 
that Austria proves that her old breeding establish- 
ments for sheep are still in existence, and that 
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Hungary gives us a good idea of how it maintains 
its flocks. Neither are there wanting the numerous 
varieties of goats’ hair from Turkey, Armenia, 
Caucasia, Peru, Ecuador, &c., nor. the colonial wool 
from Buenos Ayres, Cape of Good Hope, and 
Australia. 

Silk is also well represented, and the Vienna 
Exhibition teaches us more about its quality/and 
treatment than any book or treatise could do. But 
not only that, for all species of moths, the webs of 
which have been applied for the manufacture of silk, 
are represented at the Exhibition in long series. 
These varieties are to be recognised already in the 
cocoons themselves, which vary considerably in 
size and colour from the gigantic cocoons of Persia 
and Turkestan to the elegant cocoons from China. 
All the sizes between these two are shown by a 
fine collection of cocoons in the'Italian department, 
where the same exhibitor shows a collection of all 
existing deformations of cocoons, caused by a 
spinning together, by accident, and by diseases 
during the spinning time. The caterpillar and 
cocoons of the moths of Ailanthus and Yamamai 
are to be found in this collection, as well as in 
others exhibited by America, Tunis, and Japan. 
The most interesting exhibits in this branch, how- 
ever, are shown by Turkestan, Caucasia, China, 
and Japan, as they illustrate, besides the materials, 
the tools and apparatus for making silk. In 
the Japanese department we find a complete silk- 
spinning mill, which is highly interesting. Finally, 
we have to mention the fibrous material obtained 
in fine and fair fibres from the beard of the Pinna 
nobilis. This material is obtained in South Italy, 
especially in the bay of Tarent. It has the ap- 
pearance of women’s hair, and is used for imitating 
fur, &c., samples of which are to be found in the 
Italian department. 








STATIONARY ENGINES IN THE 
VIENNA EXHIBITION.—No. IV. 


CoMBINED ENGINES AND BoILers, OR SEMI-FIXED 
ENGINES. 

SMALL engines combined with boilers, are very 
plentiful at the Vienna Exhibition, and even since 
writing our first article on stationary engines a 
number of additional ones have appeared, chiefly 
in the French section. They are of every possible 
shape, and construction; in some the engine is 
rigidly bolted to the boiler throughout ; in some 
entirely detached from it; some have feed heaters 
and expansion valves, and some disdain such ap- 
pliances entirely; there are vertical boilers and 
horizontal boilers, boilers with direct tubes and 
boilers with return tubes, boilers carefully cleaded 
and boilers carefully uncleaded; and, it must be 
added, there is good workmanship, moderate work- 
manship, and very bad workmanship, and for every 
one of these peculiarities (except the last) the ex- 
hibitor has an excellent reason, and each exhibitor 
seems prepared to maintain that, taken altogether, 
his own particular design and construction is the 
best in the Exhibition. As all these engines are 
in one or other of the machinery halls it has of 
course been impossible to set them to work ; there 
is, therefore, no means of comparing their actual 
working with the somewhat “‘high-falutin” pro- 
spectuses by which some of them are accompanied. 

All the English semi-portables are to be found in 
the Western Agricultural Hall, and as a whole they 
do us credit. ‘They are all exhibited by firms well 
known in the agricultural machinery trade. Messrs. 
Ruston, Proctor, and Co. show a very neatly arranged 
3 horse pewer engine, with jacketted cylinder 64 in. 
in diameter by 10 in. stroke. The engine is vertical, 
the cylinder being bolted direct to the boiler at the 
top and the bearing brackets at the bottom. The 
boiler is an ordinary vertical, with two cross tubes 
6 in. in diameter in the firebox, the feed water is 
heated by a small blower pipe from the exhaust. 
In common with most of the English makers Messrs. 
Ruston and Proctor try, by cleading the boiler, to 
prevent radiation of heat; but strange as it may 
appear, scarcely any of the Continental makers 
have adopted this, the simplest of all measures of 
economy. 

Mr. W. N. Nicholson (Newark) has evidently 
quite different ideas from Messrs. Ruston and 
Proctor as to what a combined engine ought 
to be. He exhibits four such machines of 1, 2, 3, 
and 4 horse power respectively. He has ordi- 
nary vertical boilers with cross tubes in the firebox, 
but he makes the engine quite distinct from the 
boiler, placing the two on the same bedplate, which 





(being divided into two parts) serves as an ash _ 
or the one anda water reservoir for the other. e 
cylinder is cast in one piece with two columns, which 
form the supports for the plummer blocks, and to 
which the guide bars are attached. The two covers 
for the blocks are cast infone, being joined together 
by an arch, which must help a good deal to steady 
the engine. 

Messrs. Marshall, Sons and Co., Limited, exhibit 
a 7 horse-power double cylinder engine on a loco- 
motive boiler and fitted with link motion. It is 
well and substantially made. The cylinders on the 
usual pattern, are steam jacketted, and the piston 
rods, slide rods, valve gear, &c., are all of steel. It is 
an engine evidently intended to stand wear and tear. 

Messrs. Davey, Paxman, and Co., show an 8 horse 
power combined engine with their now well-known 
patent boiler, in which the greater part of the heat- 
ing surface is presented by bent tubes in the fire- 
box, communicating at their lower ends with its 
sides and above with the tube plate, the throwing 
up into the steam space of the water which rises in 
a strong current through the tubes, being prevented 
by the deflectors with which the latter are fitted at 
their upper ends. These deflectors answer their 
purpose most efficiently, and the boiler is one of 
the performance of which we have frequently had 
occasion to speak highly. A baffler placed imme- 
diately below the opening of the chimney, prevents 
the heated gases ascending directly without playing 
among the tubes. The cylinder and Season 
brackets are bolted separately to the boiler, which is 
3 ft. 2in. diameter by 8 ft. long. The cylinder is 8} in. 
in diameter by 12 in, stroke. The engine is fitted 
with a feed heater, and a horizontal spring governor 
which, through a cam on the crankshaft, regulates 
the position of an expansion valve by which the cut 
off can be varied from 4 to 3. This arrangement of 
expansion gear is similar to that which Messrs, 
Davey, Paxman, and Co., applied to their portable 
engine which competed at Cardiff. We intend 
shortly to illustrate the engine shown by this firm 
at Vienna. There is also a second. Davey-Paxman 
engine of somewhat smaller size shown at Messrs. 
Clayton and Shuttleworth’s stand. Messrs. Robey 
and Co. (Limited), have a very neatly constructed 
4 horse power engine similar in design to the last 
mentioned, but with a Field boiler. 

France is very well represented in combined en- 
gines, and they are almost all well placed in the 
Machinery Hall. Messrs. Buffaud Fréres, of Lyons, 
exhibit (with a number of other machines) two 
engines with Field boilers, of 2 and 4 horse power 
respectively. These engines show very beautiful 
and finished workmanship, yet are without such a 
display of polishing as would lead one to suppose 
they were made only for show, The arrangement 
of the different parts, also, and the general solidity 
of the machines, show that they are intended to do 
actual work—indeed, there seems considerably more 
metal than is at all necessary in some places. The 
engine itself is vertical, with the cylinder below. A 
strong upright bedplate extends the whole height 
of the boiler, and the bearing brackets, guides, &c., 
are cast with it. It is bolted to the boiler above 
and to the cast-iron boiler seat below. The feed 
pump is cast on one side of the cylinder, symmetri- 
cally with the slide valve, but means are taken to 
prevent any consequent cooling of the cylinder. 
The feed water is heated by;the exhaust in a simple 
reheater cast with the cylinder. The larger engine 
is fitted with a ‘‘ Buss” governor, of which Messrs. 
Buffaud Fréres are the sole makers in France. 

Messrs, Maulde, Geibel, and Wibart, of Paris, who 
exhibit a number of printing machines, show with 
them a 4 horse power combined vertical engine and 
boiler. A cast-iron cylinder (made in halves) is 
placed round the boiler, and serves as the frame for 
the engine, which in this way is nowhere rigidly 
connected with the boiler. This cylinder has, of 
course, large openings in its sides, both for the sake 
of lightness, and to get at the firedoor and other 
openings in the boiler shed. 

The firm of Hermann-Lachapelle, of Paris, 
exhibit three well made and very neat little com- 
bined engines of, 1, 3, and 6 horse power respec- 
tively. The boilers are vertical, and have cross 
tubes in the firebox. The engines are not sup- 
ported by the boilers, but on an arched frame con- 
sisting of two columns and a tie-piece above, which 
latter crosses the top of the boiler. These engines are 
well made, and much lighter than those last men- 
tioned, with nearly the same stiffness. A little 
more metal judiciously employed in feathers at the 
sides of the columns near the base would probably 


make them all that could be desired. The same 
firm, by-the-bye, also exhibit a neat portable engine 
which we neglected to mention in our recent article 
on this class of motors; but which we intend to 
illustrate shortly. 

Messrs. St. Chevalier and Grenier, of Lyons, 
have, in the Machinery Hall, two combined 
engines with horizontal boilers of a peculiar con- 
struction. Their workmanship is rough, and in 
many places metal is quite thrown away, but still 
the engines possess some interest. The larger one 
is a compound engine of about 15 horse power 
nominal, The engine is horizontal, and set on a 
very heavy bedplate, which covers the whole top of 
the boiler. The cylinders are cast inside the dome, 
and in one piece with it. The piston rods are fast 
to the opposite ends of the same crosshead, and a 
large cylinder attached to this crosshead working 
inside a hollow bracket forms the guide. There is 
no means of tightening up the guide faces, the sur- 
face on which, although it seems large, is badly dis- 
tributed. The engine can either be worked without 
a condenser (in which case the exhaust passes 
through a feed heater on its way to the chimney) 
or with one. The condenser is a vertical cylinder, 
and the air pump stands on the level of the floor 
quite detached from the engine. It lies at an angle, 
and is single acting, and is worked by an eccentric 
on the main shaft. The boiler is of the return tube 
type, and both the furnace and the tubes are re- 
movable. At the back end the furnace, which is 
cylindrical, tapers somewhat, and its plates are 
flanged so as to bolt to the back plate of the shell. 
It is closed by a double door, with an internal 
baffler. The tubes are horizontal for the greater part 
of their length, but are bent round at the back, so 
as to communicate with the firebox, as shown in 
the sketch. A smokebox is thus dispensed with, 





and the tubes, of course, come out along with the 
furnace and front of the boiler. The smaller engine 
is of about 5 horse power nominal. It has a single- 
cylinder engine placed horizontally on the top of a 
boiler, similar to that just described. In the Agri- 
cultural Hall the Société Centrale de Construction 
de Machines, Pantin (Seine), has a very neat hori- 
zontal engine on a return tube-boiler; it has a feed 
heater cast in the bedplate, and the same firm also 
mon a larger similar engine at work in a shed out- 
side. 

Messrs. Backer and Rueb, of Breda (Nether- 
lands), exhibit a small combined engine, The 
boiler is vertical, and stands on a cast-iron sole 
plate. The engine is vertical and inverted, and 
stands on a separate framing at a little distance from 
the boiler, to which, however, it is connected at the 
cylinder end by a bracket. ‘The only special point 
about the engine is the great simplicity of the go- 
vernor, which really consists of nothing but the 
spindle and the two arms with the balls. It will 
not certainly be extremely delicate in its action, but 
probably quite sufficiently so for such an engine, 
and it is certainly not liable to get easily out of 
repair, 

Italy sends one combined engine and boiler, made 
by Messrs. Guppy and Co,, Naples, and her credit 
is certainly not enhanced by the exhibit. It is a. 
horizontal return tube boiler, with an engine on top ; 
the work is rough, and the hy Bape in many places 
faulty. The guide is a single of cast iron, about 
3in. x 4in., the piston rod head works above and has 
a cheek down each side of it, the cheeks being con- 
nected underneath by a cap. The eccentric rods 
are connected to the slide spindles not by a joint but 
by a short distance piece, with a socket and key at 
each end, and to allow for the spring this piece is 
flattened out in the middle. 

In the German section, Messrs, Scharrer and Gross, 





of Nuremberg, exhibit a vertical boiler with a hori- 
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zontal engine, the soleplate of the one being also 
the bedplate of the other. The feed pump is in a 
line with the cylinder in front, and being worked 
direct by the piston rod forms its guide. ‘The con- 
necting rod is of course sufficiently forked to allow 
it to pass over the pump. The engine has a feed 
heater, and also an expansion valve, the cut off of 
which can be varied by moving the eccentric. 
Messrs. Lange and Gehrckens (Ottensen) have a 
small vertical boiler with engine, the latter being 
entirely unsupported by the former. The firebox 
at the level of the grate is made with dry sides on 
account of its small diameter, higher up it is fitted 
with cross tubes. The Siichsische Dampschiffs und 
Maschinenbau Anstatt, Dresden, in addition to the 
horizontal engine we have before noticed, and 
other machinery, have a 5 horse power combined 
engine with a cylinder 200 mm. (7.87 in.) diameter 
by 340 mm. (13.38 in.) stroke. In general 
arrangement, this engine is similar to those of 
‘Hermann-Lachapelle, which have already been de- 
scribed. The place, however, of each cross tube in 
the firebox is taken by a nest of six smaller tubes, 
which will probably be slightly more efficient. 

The firm of R. Wolf, of Buckau-Magdeburg, 
Prussia, exhibits a combined horizontal engine and 
boiler, the speciality of the latter being that the fire- 
box and the whole of the tubes can be taken out to be 
cleaned—by no meansa new feature. The cylinder 
(about 10 in, by 18 in.) with slide chest, &c., is cast 
in the dome, so that it is always enveloped in steam. 
The top of the boiler is covered with a heavy bed- 
plate, which supports the plummer blocks, guides, 
&c. The feed pump stands in front of the slide 
chest, and it is worked by the valve eccentric, its 
ever forming a guide for the valve spindle. The 

oiler is of the direct multitubular type with smoke- 
box at the opposite end to the furnace. The back 
tube plate is quite separate from the back of the 
boiler, and is bolted to it from the inside. The 
front end of the boiler, to which the furnace is 
rivetted, is bolted to outside angle irons right 
round. By loosing, therefore, two rings of nuts, 
the whole inside of the boiler can be freely taken 
away, and Herr Wolf claims that it can be cleaned 
and fitted again in place with the joints made in two 
days. As we have said, however, the plan is far 
from being new, the arrangement is simply a modi- 
fication of Mr. Biddell’s boiler, made by Ransomes 
and Sims many years ago. In the Eastern Agri- 
cultural Hall, C. Rudolphe and Co., of Neustadt, 
Magdeburg, have a small vertical engine and boiler, 
which does not call for special mention. 

The Austrian exhibits only include two combined 
engines. The more important is shown by the Fiirst 
Joh. Liechtenstein’sche Maschinen Fabrik und 
Eisengiesserei, in Adamstal, near Brinn. It is a 
double cylinder engine of 16 nominal horse power, 
working underneath a locomotive boiler. 
gine is strong and pretty well made. A bracket 
cast on the cylinders supports the smokebox end of 
the boiler, expansion valves of the usual kind are 
fitted with hand gear for regulating the cut off. 
The governor is Buss’s patent, and works a double. 
beat valve. The bedplate of the engine forms also 
the footplate for the firebox of the boiler. ‘The 
Erste Brunner Maschinen Fabriks Gesellshaft, in 
Brinn, a company which we have already had 
occasion to mention more than once, exhibit, with 
the rest of their machinery, a 6 horse power hori- 
zontal engine combined with a vertical boiler. The 
boiler is of the common multitubular type, the 
flame ing through a great number of small 
vertical tubes between the top of the firebox 
and the top of the shell. A kind of baffle plate 
or partition placed in the furnace is used to prevent 
the flame rushing too readily up the tubes. The 
engine is fixed to the boiler soleplate, and derives 
no — from the boiler itself. There is no- 
thing, however, about it which calls for special 
mention. 





Axyorner TransaTiantic Linz.—Notice has been given 
in the official organ of the Government of the Dominion of 
Canada that Messrs. W. Mitchell, J. Rankin, and E. Mackay, 
ph ey —— a. kms of —— ay Ay H. Ross, of 

ive intend to apply for authority for the incorporation 
of a company to be known as the Mitchell Line Steamship 
Company. The capital sought to be raised for this new 
enterprise is 500,000 dols., with power to increase to 1,000,000 
dols. The objects of the company are the running of a line 
of steamers from the ports of Montreal and Quebec to ports 
in the Gulf of St. Lawrence and the maritime provinces, and 
the conducting pone wap preneen 1 as carriers, with power to 
purchase such vessels steamers as may be necessary for 
such objects. The chief place of business is to be in Montreal. 


The en- | 





DOUBLE DRILLING MACHINE, 


AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. PFAFF, FERNAU, AND CO., ENGINEERS, VIENNA 
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THE occmmpenging illustration shows a double drilling | 
machine exhibi at Vienna by Messrs. Pfaff, Fernau, an 
Co. It isa form of tool which is not common in England, but 
which possesses several advantages, and of which there are a 
number of specimens in the Exhibition. The larger drill is | 
double geared and is driven by a cone with four speeds. 
The tool receives its revolving motion by bevel gear in the 
usual way. The downward feed is arranged both to be self- 
acting and to be worked by hand. In the latter case it is 
given by means of the small handwheel, while in the former 
case a small eccentric rod worked by a steel eccentric on the | 
drill spindle immediately underneath the bevel pinion, is | 
made to work a spring ratchet which communicates motion to 
a ratchet wheel on the same vertical spindle with the hand- 
wheel. This drill has, as will be seen from the engraving, 
two tables; the hg one is circular, and is supported by a 
radius arm capable of being pushed aside out of the way 
when —y pin in which this arm works is made 
very large in diameter in order to prevent as far as possible 
the wear to which such an arrangement is necessarily subject. 
The whole — table with its bracket can be moved u 
and down by hand by means of a worm and worm wheel, 
pinion, and rack. The lower table is fixed and forms a kind 
of base plate for the whole machine. 

‘The second or smaller drill has only single driving gear, | 
with a three-speeded cone, the feed of the tool is aranged in | 
the same way as described above, either to be self-acting or | 
to work by hand. It has only a single table, which has a 
ages 1 eg similar to that of the opposite table, and it has 
in addition a hand cross traverse. The framework of the 
machine is everywhere in section a hollow rectangle, which 
gives solidity in appearance as well as in reality. 

The principal dimensions are as follows: Di that 
can be taken in by large drill 1.300 metres (4 ft. 3 ft), 
maximum distance between drill stock and face of top table 
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600 mm. (23} in.), maximum distance between drill stock 
and face of lower table 1.300 metres eS 8in). Diameter 
that can be taken in by small drill 800 mm. (2 ft. 7} in.), 
maximum height between drill stock and face of plate 
350 mm. (134 in.) 








Tue Suez Canat.—M. de Lesseps, contradicting a rumoured 
sanding-up of the Suez Canal, states that among the ships 
which recently passed through the canal was a steamer 
belonging to the Peninsular and Oriental Steam Navigation 
Company, and drawing 23 ft. 6in. water. Certainly this 
must be regarded as a satisfactory answer. 





Iutryors CextraL Rartroap— With the exception of 2810 
feet of wooden bridges to be replaced with iron, all the bridges 
and culverts on this undertaking are of masonry and iron. 
The station property now enclosed at Chicago upon the lake 
shore embraces 50 acres. The company has not entered into 
arrangements with any co-association, but it has adhered to 
the policy of building and owning all its rolling stock. The 
company has now about 300,000 acres of land for sale. 





American Pacrric Mart Sreamsure Compary.—This 
company owns 34 steamers. The receipts for the year ending 
Mav 1, 1873, were 5,785,211 dols.; and the total expenses, 
including all in, &c., were 4,958,522 dols., so that a net 

fit of 826,689 dols. was realised in 1872-3. The company 
lost three steamers in the course of its last financial year, 
viz., the America, the Sacramento, and the Guatemala. The 
company owns a large amount of valuable real estate, wharf 
, &e., at San Francisco, Portland (Oregon), Acapulco, 
ma, Aspinwall, -~ Y-- Shanghai, Mehcheme, 
Hiogo, N i, &. is property has been 
valued at 2, 


882 dols. 
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Herr von Kessler, Director of the Maschinenfabrik Esslingen, 


German Empire. 
Herr Johann Linnemann, Captain, Denmark. 
ilerr Jacob Lohner, of Vienna, Austria. 
Signor Padula, Professor of Naples, Italy. 
Herr Emerich Pekar, Hungary. 
ierr Carl Pfaff, of Ottakring, Austria. 


Herr Reuleaux, Director of the Polytechnic School, at 
Berlin, German Empire. 

M. H. Schneider, of Creusot, France. 

C. W. Siemens, Esq. F.R.S., London, Great Britain. 

Herr G. Sigl, of Vienna, Austria. 

Professor k. H. Thurston, of New Jersey, America. 

M. Tresea, Sub-director of the Conservatoire des Arts et 
Métiers, Paris. France. 

Herr Stephan Verderber, Chief Engincerin the Hungarian 
B +. of Trade, Pesth, Hungary. 


M. J. Vichnegradski, Professor of St. Petersburg, Russia. 
Her rr A. Wahler, of Berlin, German Empire. 

Supplementary Jurors. 
Herr Professor Antenheimer, of Basel, Switzerland. 
M. J. Beco, Ingenieur of Vienna, Belgium. 
Herr Max Bielek, Professor in Pesth, Hungary. 
Signor Chizzolini, Italy. 
M. Desouches, France. 
Herr Emil Hermann, Hungary. 
M. V. Kirpitscheff, Professor of St. Petersburg, Russia. 
M. Henri Mathieu, France. 

Expert. 


GROUP XVII. 
Nava ARCHITECTURE AND MARINE ENGINEERING. 


President. 
Spencer Robinson, 


M. Kindt, Belgium. 


Admiral Sir R. K.C.B., London, Great 
Britain. 
Vice-Presidents. 
Herr Georg Ritter von Millosiech, Admiral, Austria. 
Herr Leonidas Palasca, Captain, Greece. 
Jurors. 
Signor Brin, of Naples, Italy. 
Signor Fasello Cavaliere Felice, of Genoa, Italy. 
Herr Lilliebraok, C. B., Commander, Chief of Pilots, Sweden. 
Herr a sh Ritter von Littrof, of Fiume, Hungary. 
Herr T. Miiller, of Bergen, Norway. 
Don o ilario Navay Cavedo, Insps ector General of the Navy, 
Spain. 
Vice-Admiral Paris, France. 
Herr Joseph Ritter von Romako, Chief Constructor of the 
Austrian Navy, Austria 
M. J. Schestakoff, Contre-Admiral, Russia. 
Herr C. F. Steinhaus, of Hamburg, German Empire. 
Rear-Admiral W. Houston Stewart, C.B., Controller of the 
Navy, London, Great Britain. 
Supplementary Jurors. 
M. Devot, Naval Lieutenant, France. , 
Herr M. n; Director the Altofner Works of the 
. mau Steam Navigation Company, Hungary. 
» Mastaing, France. 


Jacks of 


M. 
Erpert. 
M. Belpaire, Belgium. 





GROUP XVIIL 
Crvit ENGINEERING. 
President. 
M. Kleitz, Inspecteur-Général des Ponts et Chaussées, 
France. 
Vice-President. 
Herr Carl Hasenauer, of Vienna, Austria. 


Jurors. 
Signor Betocchi, Italy. 
Herr Gustav Bridel, of Biel, Switzerland. 
Alfred W. Craven, Esq., New York, America. 


Herr J. Deutsch, of Vienna, Austria. 

Herr Albert Klein, Freih. von Wiesenberg, of Vienna, 
Austria. 

M. Lance, France. 

M. Lefuel, France. 


Herr L udwig Lechner, Bank Director of Pesth, Hungary. 

W. Lindley, Esq., Blackheath, Great Britain. 

M. Maus, Tnspe ctor-General of Bridges and Roads, Belgium. 

M. B. Saloff, Russia. 

Herr Carl Scheidtenberger, Professor of Graz, Austria. 

Herr Schwedler, of Berlin, German Empire. 

Herr Hermann Sternberg, of Carlsruhe, German Empire. 

Herr Ludwig Tolnay, Director of the Hungarian State Rail- 
way of Pesth, Hungary. 

Don Luis de Torres Vildosola, Spain. 

Herr J. G. W. Tynje, The Hague, Netherlands. 

Hutton Vignoles, Esq., Manchester, Great Britain. 

Supplementary Jurors. 

M. Cheysson, Director of the Mines of Creusot, France. 

Herr Gubser, of Wy], Switzerland. 

Herr Julius Herz, Director of the Alfold-Bahn, 
Hungary. 

M. L. Zérakoff, Professor of St. Petersburg, Russia. 

Herr Ku!lmann, Professor of Zurich, Switzerland. 

Herr Nikolaus Ybl, of Pesth, Hungary. 


THE PEAT QUE SSTION. 
To tHe Eptror or ENGINEERING. 

Sir,—In Mr. Meadows’s letter, which appeared in your 
issue of the 27th ultimo, he has explained the difference in 
weight of a cubie foot of turf, as given by Dr. Dullo, and 
that given by the Bavarian Railway authorities, to result 
from the varying specific weights of different descriptions of 
peat, and this explanation is quite satisfactory. 

In answer to my question as to how it was that the ordinary 
air-dried peat was found to be equal in heating power to the 
compressed peat of Haspelmoor, Mr. Meadows accounts for this 
result by stating that the compressed peat, although containing 
less water, when newly made, than ordinary turf, yet, when 
stored for use, absorbs moisture from the ‘atmosphere to an 
amount equal to that contained in ordinary peat. | would ask 
Mr. Meadowsif this isonly a theory, or if any information on 
this point was given by the Bavarian authorities; also, if it 
was ascertained that the ordinary and compressed peat, when 
in the raw state, were of the same description, cont aining 
the same percentage of carbon; for unless these conditions 
were carefully observed in the experiments made in Bavaria, 
the results obtained are of little avail in determining the re- 
lative values of ordinary and compressed peat. 

Mr. Meadows instances the experiments made by Messrs. 
Cotton and Anderson, the engineers appointed to report on 
the Derrylea Peat Works, near Monastereven, in the year 
1864, as confirming the results of the Bavarian experiments ; 
but the trials made by those engineers were between com- 
pressed peatand Whitehaven and German coal, and as we have 
no information as to the relative values of Whitehaven and 
German coal, we have nothing to guide us in comparing the 
results. I may further observe, that in those experiments, 
the compressed peat was tried in furnaces a: japted to burning 
coal, without any change having been made in the furnaces 
or firebars, obviously putting the peat at a disadvantage. 
The engineers particularly called attention to this fact in 
their report, in the following words: “It is well known 
that every kind of fuel, and even every variety of one kind, 
requires arrangement of grate and furnace peculiar to 
to itself, in order to give the best results. Hitherto, how- 
ever, compressed peat has been burned on grates adapted to 
coal; and experiments under such circumstances will only 
indicate the lowest duty that may be expected.” 

There can be little doubt that, had the peat manufactured 
at Derrylea been burned in furnaces specially adapted to its 
requirements, the results would have been different, and 
it would have been found to have been worth 70 instead of 
60 per cent. of Whitehaven coal. 

In nearly all peat bogs the quality of the peat improves, 
and the percentage of carbon increases, the deeper you go 
down in the bog; so that it is quite possible to produce from 
the same bog air-dried turf from a depth of 12 or 15{t., or 
even less, which will show, when tried, as good, or even a 
better result than compressed turf produced from the sur- 
face, and it is not improbable that this may be the explana- 
tion of the results arrived at by the experiments made in 
Bavaria. 

I am at present making some experiments with the com- 
pressed peat made at Derrylea for the purpose of ascertain- 
ing its affinity for water obtained from the atmosphere, and 
I hope shortly to make a similar trial with the Haspelmoor 
peat. I shall be happy to give you the results if you think 
them worth a place in your journal. 

I am, Sir, your obedient Servant, 
J. LystTER. 

1, Howich-place, Victoria-street, July 2, 1873. 


Vienna, 














INTERNATIONAL Patent ConcGress.—An International 
Patent Congress is to be held at Viennain August. The main 
object of the Congress is to originate an international system 
of patents. The question of allowing a patent taken out in one 
country to be registered in another, upon application, with- 
out first submitting such patent to an examination will be 
one of the principal topics discussed by the International 
Congress. 
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NARROW GAUGE RAILWAYS. 
To THE EpiTor oF ENGINEERING. 

Srr,—Being outside the pale of civilised engineering, I 
mean of that which radiates from its representative institution 
in Great George-street, I have not been permitted to see the 
published discussion on Mr. W. T. penn ig on this 
question. I however received a copy of Mr. Thornton’s 
paper, for which I have to thank that gentleman. I read 
this paper and found that it was so very carefully drawn up, 
avoiding all extravagance of expression or figures respecting 
the broad and narrow gauge, that the most red-headed advo- 
cate on either side could not find fault. It read to me as the 
summing up of a very able and impartial judge, whose mind 
was free from all bias, and who examined the questions 
purely from a commercial, and therefore from the most 
common sense view of a subject on which so many scientific 

entlemen have expended themselves in reports to the 
dian Government. 

I knew beforehand that Mr. Thornton might have saved 
himeelf the trouble of writing his paper so far as its receiving 
the countenance of the powers that be at Great George- 
street were concerned, although no one can deny the paper 
in itself is a most valuable contribution on this all impor- 
tant and much vexed question; but so far as its doing an 
good to those who were already doomed to oppose it tooth 
and nail, he might just as well have used it to light his 
cigar. I say I knew all this beforehand, but took no trouble 
or interest in the discussion it raised, because I felt there 
were few, if any, in the Institution capable of gainsaying 
the facts the paper set forth. To me it was a most proper 
paper, and if it erred at all, it wasin favouring to some 
extent the broad at the expense of the narrow gauge; but 
knowing the long odds the latter could give the former, I 
felt that Mr. Thornton, like Daniel, could go into the lions’ den 
andcome out unscathed. For these reasons I did not trouble 
about the discussion, nor care to see the printed account of 
it which has been issued by the Institution to its friends 
marked “ private and confidential ;’ Iam therefore in no 
position to take “ in any detail, the questions raised in the 
correspondence which has appeared for the last two or three 
weeks in your journal, touching this printed private and con- 
fidential paper, though with your permission I shall take 
leave to offer the few following observations. 

Your correspondent, “ Narrow Gauge” last week, says (and 
this! in my judgment is the only weak part of his letter) 
that ‘‘ not being fixed to a definite platform, the broad gauge 
gentlemen are-as slippery as eels. One never knows where 
to have them.” Surely he must know that unless a miracle 
was performed} broad gauge advocates must keep shifting 
their ground, because that upon which they take their stand is 
of so unstable a character, a sort of morass in fact, that if they 
were not continually moving they would soon sink out of sight ; 
in other words, their own arguments would swallow them up. 

Broad gauge reasoning may be likened to a will-o’-the- 
wisp, it is as deceptive and intangible, and I would here beg 
very respectfully to recommend my narrow gauge friends not 
to attempt to follow too closely such oe as I have re- 
ferred to, or they also will become entangled in as hopeless 
a task as those who follow the will-o’-the-wisp. 

I have been much surprised at the opinion expressed by my 
very esteemed friend, Mr. R. Price Williams; there are few if 
any who know better than he does that, because a sleeper is 
8 it. 6 in- long it does not necessarily follow that it should be 
packed or boxed up for its entire length ; he knows well that 
this is not the practice, and could not be the practice; given 
the same rolling loads, and the length of boxing or 
packing under the sleepers, whether they were 8 ft. 6 in. 
or 50 ft. in length would remain the same. But your cor- 
respondent “ Narrow Gauge,” in his letter, page 473, has 

ot my friend Mr. Williams on the hip on many points, which 
it will take him all his time to solve satisfactorily, and 
am therefore not disposed to increase his difficulties. But 
to all broad gauge advocates I say that it is simple nonsense 
to talk of the same rolling loads moving over the one gauge 
as over the other. This is utterly impossible, unless it is 
meant the same rolling gross load, which I think can 
hardly be the case. I presume when we talk of rolling load, 
we mean principally the paying portion of it, as if we do not, 
then our time occupied in writing is just thrown away. 

The reasons, therefore, that I say to talk of the same roll- 
ing load on the broad and narrow gauges, as — simple non- 
sense, that is if the same paying weight is carried, are: First, 
that it is impossible to make a wagon to carry, say, 6 tons, so 
light (maintaining throughout the same strength) for the 6 ft. 
6in. as for the metre gauge, the area of platform or floor of 
wagon being the same in each case. Second, that it is also 
impossible to make a locomotive engine of exactly the same 
weight and the same strength for the 6 ft. 6 in. gauge as for 
the metre gauge. If such be the case, then, what becomes 
of all this logic about the same rolling loads?—the same 
weight of rails, the same area or bedding in the ballast, &c., 
why it is all moonshine. There is further to be added to 
this very important part of the question the fact that in 
ninety-nine cases out of every hundred, wagons are not loaded 
to their maximum, and for every pound of load a wagon 
carries less than its maximum, the case against the broad 
gauge becomes aggravated, whilst the narrow gauge has so 
much in its favour. 

Another fact, which I have repeatedly asserted and 
proved, but which is as repeatedly ignored, is, that in eco- 
nomical working it is impossible to avail oneself of the full 
width which the 5 ft. 6in. gauge gives, or even the 4 ft. 8} in. 
gauge either, whereas you can get the full advantage of this 
with perfect economy on the narrow gauge. 

These facts form the basis of the arguments on which 
narrow gauge stands; they are as true in theory as in prac- 
tice, and no amount of special pleading can alter or upset 
them. From this basis other arguments branch in every 
direction, proying in each case that the more closely the 
question of narrow gauge is truly followed the more the 
immeasurable advantages it possesses over the broad gauge 
are proved. 


J | style of wagon they propose for the broad gauge. 





The true economy of narrow gauge belongs to itself; it is 
inherent in itself, so that the two cannot be separated ; but 
it does not at the same time mean flimsiness, as many of its 
advocates, not the true disciples, try to make believe. I may 
be permitted to say that those who calculate only on employ- 
2 by lightest possible material and scantling, because it is 
light and cheap, and think that they thus have effected the 
object of narrow gauge, do the principle (unconsciously, no 
doubt) a great wrong. Narrow gauge must not be flimsy, an 
those who argue this way are greater enemies to its success 
than the most rampant of its broad gauge opponents. I 
say now, and have said all through, we must make narrow 
gauge lines thoroughly efficient in every sense, and as capable 
as the best broad gauge railway in the world. I can well 
adopt the old saying of “save me from my friends” to the 
case of narrow gauge lines. 

I maintain and have proved that 8 ft. gauge lines, sup- 
plied with every improvement and perfect in every respect, 
can run up toa — of 40 miles per hour, worked on the 
new principle, and can work more paying traffic over them 
within the same given time than any broad gauge line in 
existence worked on the ordinary principle. 

Your obedient Servant, 
Robert F, Farrx1z. 





To THE Epitor oF ENGINEERING. 

Srz,—Once more permit me to trouble you with some con- 
cluding remarks on the gauge for Indian; railways question. 
As I stated in my first letter to you, the sheet-anchor argu- 
ment of the opponents of the metre gauge is the evils of 
break of gauge, of which they could not make too much. It 
was therefore necessary in making a comparative estimate 
between the two gauges to assume that the existing broad 
gauge stock would be run on the proposed new broad gauge 
lines, and the result was a saving in first cost of about 2000/, 
per mile in favour of the narrow gauge lines. But as the 
most prominent broad gauge advocates also assume that 
there is to be the same load on the rails for both gauges, let 
us briefly consider the question from that point of view, or 
rather upon the supposition that the wagons of the two 
gauges be of the same capacity, which is not quite the same, 
but is the point of view in effect from which the question has 
been treated by some of them. 

Well, then, in the first place, all the existing rolling stock 
must be debarred from the new lines, and at least half of the 
evils of break of gauge will result. And if it should be found, 
as seems probable it will be from the expressed opinions of 
two of the speakers, Mr. Fox and Mr. Price Williams (pp. 44 
and 89), referred to in my first letter, that serious damage 
resulted to the lighter stock from mixing it with the heavier 
on the existing 5 ft. 6 in. gauge lines, the whole of the evils 
of break of gauge should be debited to the light broad gauge 
system, and the grand argument in its favour disappears. 

Now let us compare the wagons ,of the metre gauge and 
those of the same capacity proposed by some of the speakers 
for the 5 ft. 6 in. gauge. 

We know what narrow gauge wagons are like and are 
capable of, for thousands of them are now running and doing 
their work well, but ef light wagons on the broad gauge we 
have little or no experience. Mr. Harrison, it is true, men- 
tions (p. 15) the fact that light wagons were used for some 
time on the Newcastle and Varlisle Railway, but this excep- 
tional stock has been allowed to die out; apparently it did 
not answer; the railway companies do not likeit. If not, 
how is it that, as Mr. Fox, says (p. 44), it is practically im- 
possible to make use of the light system of railways in this 
country, in spite of all the advantages it possesses. 

In order to give the metre gauge advocates a fair chance 
of arguing the question on its merits, drawings should have 


been prepared and exhibited by their opponents, showing the | P 


hese 
gentlemen take it for granted that the only difference in the 
two systems would be that the axles of the broad gauge wagons 
would be 2 ft. 3 in. longer, entirely ignoring the necessity of 
wider wheel base for the 5 ft. 6in. gauge wagons. Now the 
wheel base of a wagon ought to be about double that of the 
gauge, to insure safe and steady running; therefore the 
wheel base of the broad gauge wagons should be about 11 ft., 
which would be nearly the total length of the wagon over 
all. Thus the underframe of the broad gauge wagon would 
be supported at its four corners, while that of the metre 
gauge wagon would rest on supports much closer- together. 
But as a beam 11 ft. long, supported at its ends, is much 
weaker than the same beam supported symmetrice'ly at two 
points, say, 6 ft. 7in. apart, it is obvious that the scantling of 
the underframe of the metre gauge wagons could be made 
much less than that of the broad gauge wagons with the 
same degree of strength. Thus it will be seen that the metre 
gauge wagons would be lighter as to axles, underframe, and 

ooring than the broad gauge wagons, and therefore cheaper. 
Moreover, if the 5 ft. 6in. gauge wagon is to run on the 
existing lines, it must be made extra strong to stand the 
shocks of the heavier stock, as is admitted. In this case I 
roughly estimate the extra weight of the broad gauge wagon 
at Sewt., but ifit is not to run mixed with the heavy stock 
it would probably weigh about 6 cwt. more only. 

Dr. Pole condemns (p. 145) the narrow gauge stock as 
“unmechanical” on account of the large amount of overhang. 
It may be true that more stability is obtained with the wider 
gauge, but experience has proved that we have stability 
enough with the narrower gauge, and “ enough is as good as a 
feast.” It would be folly to incur the expense of widening 
the gauge for the purpose of obtaining a superfluity of 
stability. The only case where the greater stability of the 
5 ft. 6in. gauge stock would be of material advantage would 
be when running over a rough road; but as it is always bad 
economy to leave a line out of repair, it is to be presumed 
the Indian Government will not let their permanent way get 
into such a state. Moreover, I believe that the permanent 
way of the metre gauge will keep in good order with an un- 
usually small amount of inspection, for the load on the 
sleepers will only be 14 tons per square foot, even if there 


d | about 9 tons each. I 





are 3 tons on the driving wheels of the engines; while on 
the ordi railways of this country the load is fully 2 tons 
per square foot. Ona good road the narrow gauge wagons 
run with a smoothness and steadiness that leaves nothing to 
be desired ; this I know from — experience. 

Since writing my previous letters to you on this question 
T have learnt that it is proposed to use on the metre gauge 
railways in India wagons which when loaded are to = 

supposed that the weight would 

about 6 tons, and I still think that the lighter weight would 
be the more economical of the two. 


As regards the locomotives, supposing they are of the 
cultaars Vind, I conjecture that the differsnce in gauge would 
add some 12 per cent. to the 5 ft. 6in. gai Tommatives. 


Thus a locomotive of a given power on the narrow gauge, 
weighing 12 tons, would weigh 13 tons 10 ewt. on the 5ft. 
6in. gauge. If the engines were on four wheels, the load on 
the metre gauge rail would be 3 tons, and on the 5 ft. Gin. 
gauge 3 tons 7.5 cwt.; if on six wheels the loads would be 
2 tons and 2 tons 5 cwt. respectively. 

It is clear, therefore, that the broad gauge would have to 
carry a large proportion of non-paying load, and that there 
would be a heavier load on the broad gauge rail. This dif- 
ference, though small, would have its proportionate effect, 
and should be allowed for in a just comparison between the 
two gauges. If we add 2 lb. per yard to the rail, or, say, 65/. 
per mile to the cost of the light broad gauge lines on this 
amount we shall not be dealing unfairly. 

We have also a saving in the sidings of the narrow gauge 
of 30 ft. of line for every turn out, and, at least, 60 ft. for 
every crossover road due to the smaller radius of the curve and 
narrower gauge of the metre railway. 

To Mr. Thornton’s estimate of 10007. as the extra cost of 
the 6 ft. 6in. gauge, there should be added, as I have shown 
in my first letter, something additional for land, and also 
for earthwork, 657. per mile for a heavier rail, an addition 
for extra length of sidings, and the extra cost of the 6 ft. 6 in. 
gauge rolling stock. These, together, would probably bring 
the cost of the light broad gauge to 1200/7. per mile in excess 
of the narrow gauge lines. 

Thus it will be seen that the use of a 5in. 6in. gauge, in 
order partially.to avoid the evils of break of gauge, would 
involve an extra cost of 12002. per mile, and an increased 
amount of dead load hauled over the line, i. ¢., increased 
working expenses. 

If the authorities choose to adopt a lighter rolling stock and 
Fairlie engines, the advantages of the metre gauge will become 
still more apparent. A Fairlie engine weighing 12 tons on two 
4-wheel bogies would put only 14 tons per wheel on the rail, and 
would suffice for the ordinary traffic on the proposed new 
railways. A few heavier engines on 6-wheel bogies might 
be kept in stovk for exceptional cases. With wagons weigh- 
ing, when loaded, 6 tons, it is probable that the proportion of 
dead load carried would be uced, and the load on the rail 
would be but 14 tons per wheel, thus rendering it possible to 
reduce the weight of the rail very much. The more the load 
on the wheel and capacity of wagons is reduced the greater 
the disadvantage at which the 5ft. 6 in. gauge stands. 

Mr. Brunlees’ advice (p. 81) to use very light stock and 
rails is excellent. 

Permit me here to bear testimony to the steadiness and 
efficiency of the Fairlie engine so far as I have had experience 
of it. 1t possesses one advantage over engines of ordi- 
nary type which I have not seen noticed anywhere, and of 
which I became aware one day when I saw a train brought 
in by one set of cylinders, an accident having damaged the 
gear of the other set. 

That the saving claimed for the metre gauge is excessive 
is attempted to be proved by reference to estimates made and 
rices paid in certain instances, notably by Mr. Lewis (p. 108), 
instancing the Victorian Railways. In order to render 
his figures valuable, he should have given us the width of 
formation, character of permanent way, and other details, in 
order to enable us to judge whether the light 6 ft. 3 in. gauge 
line, which page cost so little more than a 3 ft. 6in. 
gauge line, was really as efficient a line. As the same 
weight of rail was taken in both cases, and the existing 
stock, except engines, was to be run on the broader gauge, it 
is evident the comparison was not a fair one, the 5 ft. 3 in. 
gauge rail being made to carry a much heavier load than 
the 3ft. 6in. gauge rail. That the saving in first cost 
claimed for the metre gauge is proved by the experience of 
Mr. Brunlees, in Brazil (p. 79), Mr. Fox, in Canada (p. 43) 
and in Queensland, and the engineers of the Denver and Pio 
Grande Railway, as we are informed by Mr. Allan (p. 110). 
That the working expenses of the metre gauge will also be 
less than those of the broad gauge I think is also clear, and 
therefore I judge that the Indian authorities have acted 
wisely in adopting the metre gauge. : 

That they would also do wisely in — the existing 
5 ft. 6 in. gauge lines to the metre gauge at a future time is 
the opinion of, Sir, 


July 1, 1873. 


Yours faithfully, 
Nazrow Gavas. 








PORTABLE ENGINES AT VIENNA. 
To THe Epiror or Enaingenina. 

S1r,—In reading your issue of June 20th, I see you have 
mentioned my engines at Vienna, and say that I am one of 
the few makers not using jacketted cylinders on my engines, 
and that those exhibited there, two in number, are not con- 
structed so; whereas the 4 horse power engine hasa jacketted 
cylinder, and furthermore, I now jacket all my portable 
engine cylinders, and also put an improved water heater on 
my engines, and therefore what you said may be prejudicial 
to my trade; though I am sure the mistake has boas quite 
unintentional on your part. I trust if you are mentioning 
these engines again you will make the correction in your 
report on them. 

I remain, gentlemen, yours faithfully, 


. LEW! 
Engineering Works, Poole, Dorset, June 21, 1873. 
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TURBINE (1200 HP.) FOR A COTTON MILL NEAR ST. PETERSBURG. 


CONSTRUCTED BY THE MASCHINENFABRIK, AUGSBURG, BAVARIA, AND REPRESENTED BY A MODEL AT THE VIENNA EXHIBITION. 
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THE NEW LEEDS BRIDGE. 


For some years past the old stone bridge over the River 
Aire, at Leeds, which possesses considerable historical in- 
terest, has proved very inadequate to the increasing de- 
mands made upon it by modern traffic. As far back as 1730 
it had to be widened, whilst later on, in 1760, the bridge and 
its approaches had to be further adapted to the exigencies 
of the times and the requirements of a population of some 
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competitive designs for the new bridge were invited, fifty 
sets of plans being sent in. From these three were selected, 
and two received premiums, the first premium being 
awarded to Mr. 'T. Dyne Steel, M. Inst. C. E., of Newport, 
Monmouth, for the design from which the bridge has been 
erected, and the second to Mr. M. O. Tarbotton, of Notting- 
ham. The original estimate for the accepted design was 
10,489/.—but that amount has since been increased to 
15,3192, in consequence of the rise in the price of labour 





30,000 souls. Since then the population has increased to 
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at the abutments, which are of masonry. The roadway is 
36 ft. wide, and is flanked by two pathways, each 12 ft. 
wide. On the south side of the bridge the gradient is 1 in 
30 for a distance of 252 ft. from the crown of the bridge 
into Hunslet-lane, whilst on the north side it is 1 in 90 for 
a distance of 186 ft. from the crown, measured in the di- 
rection of Briggate, and fiom that point to the railway 


bridge, 1 in 49, a great improvement upon the old gra- 
dients. 





and materials since the contracts were let, and also owing 

















' one" 
ess0se*9°** 1 

' easseeses** ' 

eassed2#9* 


eeensseet* 


<= 


« 







, cajhuedicessensssessores 








tt 
‘ 








We last week published a two-page illustration of this 





: ‘ | sascerots een a 
‘ Fr snssscsnscssssssseree® t : ‘ | 
—— i | 
; | | ; eacssaess 
: | | be Te el 
‘ 4 ' ' ee eel f ; io 
' \ es re | 7" scick 
asosteenseseet" 







































































r= Sep iN NN et 
eas i qt TT \ 
“4 Pf Re . 
sooths> Baad pS een eee eee = att , 
eg “4 i Hy A W x ao: 
“ ‘ ’ uu 
beg. - Water -2234———— M4. ------- === So See cunsteaieienniintiie veteasisin \ " 
— + rh —t a oe ‘\ 
Hi Hy W Va Whee tox--4) oe —— . eal 
bs * aa : ‘ = 
\ _—_ 
‘ —_— 
* 1 ad 
Offrdam set 
if wal 
Pile 7 qv 





over 260,000, and trades and manufactures have multiplied 
in proportion, so that the ancient stone structure is no 
longer equal to the traffic thereby brought upon it, which 
seven years since was represented on market days by 4000 
vehicles and 55,000 pedestrians, and on other days by pro- 
portionately heavy numbers. It therefore became necessary 
to erect a new bridge, and to widen and improve the ap- 
proaches on either side of the river. To enable this to be 
done an Act was obtained in 1869, and shortly afterwards 





to the increased architectural effect which was given to the 
bridge at the suggestion of Mr. W. H. Barlow, who is the 
engineer to the Leeds Corporation. The alterations included 
increasing the size of the cap stones and the thickness of the 
floor plates. Other slight alterations were made to meet 
the exigencies of traffic. The new bridge consists of a 
single arch of wrought and cast iron, having a span of 
102 ft. 6 in., and a clear headway at the centre of 13 ft. above 
the ordinary water level, diminishing to 3 ft. 8 in. 


bridge, showing an elevation and plan, together with sec- 
tional details of the abutments. With the present number 
we also give a two-page illustration, showing a half eleva- 
tion and numerous details, whilst on the present page 
we give a plan of the site, showing the new and the old 
bridges, and the temporary bridge, Fig. 1in the double- 
page engraving given this week, represents a half 
span of the bridge, Figs. 2 to 20 inclusive representing 
sections taken through various points in Fig. 1, as in- 
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dicated by the letters of reference. The bridge is built on 
the skew, at an angle of about 114 degrees, and is formed 
of ten arched ribs, the two external ribs being of cast-iron, 
and the eight internal ribs of wrought iron; the cross 
girders and braces are also of wroughtiron. The arched 
ribs are struck with a radius of 145 ft. on the under side, 
and 170 ft. on the upper side, and are placed 6 ft. 94in. 
apart from centre to centre, buckled plates being rivetted 
down to the ribs, and to transverse channel irons. All the 
ribs are bedded on cast-iron bearing plates, which are bolted 
to the block stones of the skewbacks, the bolts being let in and 
run with lead. The cast-iron face girders are made in three 
lengths, and bolted together, the joint flanges being planed 
and fitted iron to iron, so as to insure the true segment 
of the circle being preserved. Box castings are built into 
the face of the abutments above the skewbacks of the face 
girders, to receive their ends, in order to allow for expan- 
sion, a similar arrangement being carried out at the ends 
of the parapet walls for receiving the cast-iron parapets. 
The face spandrils are of an ornamental pattern, and are 
bolted to the arch ribs. The parapets are of cast iron, of 
an ornamentally-perforated pattern, and at the centre of 
the bridge on either side is a pedestal carrying an elegant 
three-light gas standard. On each of the pedestals, both 
on the river and the road sides, the borough arms are neatly 
cast iniron. The junctions of the parapets and spandrils 
are covered by cornices. 

As already observed, the inside arch ribs are of wrought 
iron. The top and bottom flanges are formed of three 
plates, each 15in. x #in., with continuous cover plates of 
the same dimensions. The web is of } in. plate, with } in. 
cover plates, and 34 in. x 34 in.x4in. angle-iron stiffeners. 
The angle irons by which the flanges are attached to the 
web of the girder are 4in. x4 in. x}in., the work being 
put together with } in. rivets 4 in. pitch, with the excep- 
tion of the outside rows of the flanges, which are 8 in. 
pitch. The wrought-iron spandril filling consists of #in. 
plate, jointed together with 4in. cover plates at the points 
of attachment of the cross girders; the bottom side is 
fixed to the arch rib by 4in.x3}in.x}4in. angle iron. 
The top plate for fixing the buckled plates is of 14 in. x 
4in. iron, and is fixed to the spandril filling with 4 in. x 
34 in. x $in. angle iron. The spandrils have 3} in. X 34 in. 
x in. stiffening angle irons at the edge of each of the 
cover plates, with intermediate T-iron stiffeners. There 
are ten sets of cross girders, the six centre sets having 
plate webs with provision for carrying six sets of gas and 
water pipes through them. The webs are of } in. plate, 
and the top and bottom flanges are formed of angle irons 
8in.x3in.X}in. The remaining four sets of cross 
girders are made with channel iron lattices 3 in. x 1 in. x 
$in., and the top and bottom flanges have 11 in. x#in. 
stiffening plates. The cross girders are fixed to the span- 
drils and arch ribs by gin. angle plates rivetted through, 
but are bolted to the cast-iron face girders. The buckled 
plates—Mallet’s patent—are 6 ft. lin. by 4 ft. by gin. 
thick, the ends being rivetted to the arch ribs and tops of 
the spandrils, whilst the sides are jointed with channel iron 
Gin. by 3$in. by gin. The quality of the wrought iron 
had to be such as to enable it to bear a minimum tensile 
strain of 20 tons per square inch. The roadway is formed, 
firstly, of a layer of bituminous concrete 6in. thick, 
placed upon the buckled plate flooring, and upon this come 
Mount Sorrel granite sets bedded in dry ashes and grouted. 
Underneath the footpath is a layer of sand, on which come 
the Yorkshire landings, the outer edge of the path being 
laid on a course of brickwork, and the inner edge on a cast- 
iron curb, The abutments are of rusticated masonry built 
on concrete, and surmounted by ornamental lamp stan- 
dards. The north abutment is perforated with a culvert 
7 ft. in diameter, and the south abutment with one of 10 ft. 
diameter. 

In order that communication might be maintained be- 
tween the two sides of the river during the demolition of 
the old bridge and the construction of the new one, a tem- 
porary timber bridge was built. The bridge is supported 
on piles, and it has a width of 25 ft., inclusive of a footpath, 
4 ft. 3in. wide. Across the tops of the piles are laid trans- 
verse timbers, the piles having a short tenon for letting 
into them. The three centre rows of longitudinals have 
whole double timbers laid one over the other, the joints 
being so made as to preserve a continuous strength through- 
out. Each row of longitudinals has also trussing from the 
waling pieces on the piles. The cross beams for supporting 
the floor are bolted down to the longitudinals, and the 
planking is spiked down to the cross beams. The footway 
is carried on the projecting cross pieces, the longitudinals 
underneath being trussed from the ends of the waling pieces. 
The footway is formed with cross planks, and the roadway 
has timber curbs, and is metalled throughout. A waterway 
of 28 ft. in the clear has been preserved, booms being fixed 
on the up-stream side, a screw mooring and iron buoy being 
used for the purpose of warping vessels through the bridge 
during the construction of the works. A portion of the 
east side of the old bridge was removed to allow the tem- 
porary bridge to be erected, the traffic being turned on to 
the west side at the north, or Briggate end, On completion 
of the temporary bridge, the arches and north abutment of 
the old bridge were removed, and the cofferdam at the 
north end completed. On completion of the abutment at 
the north end to a sufficient height above flood level, the 
piles of the cofferdams were cut off 8 ft. Gin. below ordinary 
water level. The cofferdam for the south abutment was then 
constructed. 








It was of course necessary to maintain the free navigation 
of the river during the progress of the works, and for this 
purpose a channel 25 ft. wide was dredged to a depth of 
8 ft. below ordinary water level, and for a considerable 
distance on either side of the works. To effect the necessary 
improvment in the approaches to the new bridge some 
valuable property has been removed at the north-east and 
south-west corners of the old bridge, and this, with compen- 
sations, has led to an expenditure of some 50,000/. A con- 
siderable estate, however, has been acquired, which gives 
several valuable building sites, so that the Corporation will 
recoup themselves in this matter to a large extent. 

The designer of the bridge, Mr. T. Dyne Steel, is also the 
engineer for the works, the contractor being Mr. D. Nichols, 
of Leeds. The ironwork was supplied by Messrs. Butler and 
Pitts, of Stanningley. The bridge is just completed. The 
details of the wrought-iron ribs, and the temporary bridge 
will be illustrated by us in an early number, when we shall 
also publish a perspective view of the structure. 








BEETROOT BOILERS. 

Heer F. Hatistrom, of Nienburg-on-the-Saale, exhibits 
at Vienna a very complete and interesting set of evaporating 
apparatus for beetroot sugar making, on the double-pan 
system, of which we this week present a two-page engraving. 
This apparatus is not so large as that of Herr Aders, of 
Meghtbens, which we shall describe in a future article, but 
is in every way as complete, and is arranged in an entirely 
different manner. We notice that it is expressly stated by 
Herr Hallstriém that his exhibits, (which include also a copper 
vacuum pan), are not constructed specially with a view to 
show at the Exhibition, but are intended to be fair samples 
of the usual productions of his factory. 

Before proceeding to a detailed description of the con- 
struction and working of these boilers, it will be well just in 
a few words to describe their general arrangement. The 
beetroot juice is introduced first into the boiler on the left- 
hand side of the engraving—the “thin-juice pan.” Here it 
undergoes its first concentration by being heated with low 
pressure steam drawn from the engines and a certain amount 
of direct steam from the boilers. ‘he vapour from the boil- 
ing juice passes up through the dome and through the hinder 
safety vessel into a steam chamber at the back of the second 
boiler or “ thick-juice pan.” This boiler receives the partially 
concentrated juice from the first, and the concentration is 
here completed by the heat from the steam of the first boiler, 
which is compelled to pass through the tubes. The steam 
from the boiling juice in this escond boiler is passed through 
a safety vessel and then condensed in the usual way. 

The thin-juice pan is a plain cylindrical wrought-iron 
boiler 1.75 metres (6 ft. 9in.) diameter, and 3.180 metres 
(10 ft. 6in.) long. A rectangular steam chamber or box, 
also of wrought iron, and about 12 in. deep, crosses its front, 
and the steam is admitted to this box by either one of two 
valves placed at its ends. From this chamber there lead 
into the boiler 15 copper pipes, which are so arranged that 
each one (except the two side ones, which are somewhat 
shorter), traverses the whole length of the boiler six times, 
and then is again connected with the front tube plate—but 
ata much lower level than the steam chamber—and has a 
small valve attached to it to let off the water. The valves, 
however, are not allowed to communicate directly with the 
atmosphere, but are so connected with a long wrought-iron 
cylinder in front of the boiler that no uncondensed steam is 
permitted to pass away along with the water. The steam 
that is used in these tubes is the exhaust steam from the 
engines about the factory, and will consequently possess a 
pressure of about 3 or 4 lb. per square inch above the pres- 
sure of the atmosphere. In the lower part of the boiler, 
below these tubes, are two sets of smaller pipes (each 
arranged to traverse the length of the boiler six times) which 
are supplied with steam direct from the steam boilers through 
separate valves, placed near the back of the pan. 

The second boiler, or thick-juice pan, is entirely different 
in its construction from the first. It is also 5ft. 9in. dia- 
meter but is only 2.89 metres (9 ft. 6in.) in length. It has 
a tube plate at each end, and contains 140 brass tubes 56mm. 
diameter (2.20 in.) running from end to end and communieat- 
ing at each end with a separate chamber. The chamber at 
the hinder end receives the steam from the boiling juice in 
the thin-juice pan, but a valve is provided by which low 
pressure steam can be introduced to it directly (as to the 
thin-juice pan), if it should be desirable or necessary to do so. 
The chamber at the front end of the boiler is much smaller 
than the other, and is provided only with cocks for drawing 
off the condensed water. The tubes are kept tight by means 
very similar to those often used in surface condensers, viz., 
as follows: each end of the boiler (up to the level of the 
top tubes) consists of two thicknesses of plate, rivetted to- 
gether, making up a total thickness of 40mm., (1.57 in.) 
The holes in the inner plate are made as nearly as possible 
the same diameter as the tubes, which passing through them 
are left perfectly free to expand. The outside plate has holes 
concentric with the others, but considerably larger in dia- 
meter, so as to form a kind of stuffing box round each tube. 
Into this an india-rubber ring is slipped, then a thin brass 
washer, and then the whole is made tight by a brass gland, 
screwed into the outer tube plate. This system of packing 
is expensive, but it ought to be thoroughly effective. 

: The domes of both boilers are alike, and are each fitted with 
internal chambers, as shown in dotted lines, for intercepting 
the sugar carried up by the steam. The top of each is con- 
nected by a copper pipe with the middle safety vessel, but 
under ordinary circumstances only the second boiler actually 
communicates with this vessel, the communication with the 
first boiler being closed by a blank flange. The construction 
of the safety vessel is clearly shown in the drawing. The 
steam from the boiler obtains access near the upper part of 
the vessel to the annular space left between its inner and 
outer cylinders. It is then compelled to pass down a spiral 
passage by an intercepting diaphragm, and the sugar which 








has been carried over by it, intercepted by this diaphragm, 
falls to the bottom of the vessel, while the steam ascends 
through the inner cylinder or pipe, and is led away by it to 
the condenser. A glass gauge on the lower part of the 
vessel shows the level of the sugar juice in it, and a small 
valve is fixed to its bottom with pipes to convey the juice back 
to either of the two boilers. In the usual mode of working 
this apparatus, as before explained, the steam from the juice 
in the first boiler, prevented from communicating with the 
middle safety vessel, passes through a pipe to a somewhat 
similar vessel placed on the top of the steam chamber at the 
back of the second boiler. Having been by this vessel freed 
from sugar, it passes through the tubes of the second boiler, 
and is itself condensed by imparting its heat to the contents 
of that boiler. 

The total heating surface of the copper tubes in the first 
boiler amounts to 52 square metres, or 559 square feet, and 
the total heating surface of the brass tubes in the second 
boiler amounts to 70 square metres, or 753 square feet. The 
boilers are mounted with a complete set of fittings, which 
are clearly shown in our engravings. They include the 
following: Main steam valves, 6 in. , i. juice induc- 
tion valves 65 mm. (2.55 in.) diameter; juice eduction 
valves, 75 mm. (2.95 in.) diameter; a complete set of water 
escape cocks for tubes of first boiler, with valves for prevent- 
ing loss of steam, admission and egress valves for direct steam 
to the lower pipes in the first boiler, vacuum gauges, 
thermometers, butter cocks, glass gauges, testers, peepers, 
&c. The larger fittings are of cast iron with brass valves, the 
smaller ones entirely of brass, the domes and safety vessels, 
as well as the boilers, are of wrought iron, and the steam 
pipes of copper. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBRouGH, Wednesday. 

Quarterly Meeting of the Iron Trade.—Yesterday the 
quarterly meeting of the North of England iron trade was 
held in the Royal Exchange, Middlesbrough. The attendance 
was much better than usual, and included many strangers 
from Birmingham, Sheffield, Manchester, Leeds, Newcastle, 
and Glasgow. As usual, facilities were given for the exhibi- 
tion of models of machinery, &c. imens of the fuel of 
the Diamond Fuel Company, Limited, were shown by Messrs. 
Vaughan and Son, Darlington. Mr. I. G. Bass, of Sheffield, 
exhibited a model of Gillott and Copley’s patent rotary coal- 
cutting machine. This machine, with the exception of the 
cylinders, and one spur wheel, is made entirely of steel and 
wrought iron. The top frame is of angle iron 4 ft. 9 in. long 
by 2ft. 4in. wide, and on this are fixed two cylinders, 7} in. 
diameter, with a 9 in. stroke, working on to a crankshaft, 
which, by a very simple arrangement, drives the pinion 
which gears into the slots of the cutter wheel. This wheel, 
which is of cast steel, is carried by a bracket projecting hori- 
zontally from the side of the machine. It makes about six 
revolutions per minute, and on its outer edge are fixed twent 
steel picks or cutters (giving 120 strokes per minute); it is 
8 ft. 10 in. in diameter, and makes a clean cut of 3 {t. 4in. 
deep by 3in. thick, and from this space it entirely sweeps 
out the whole of the coal as it revolves. The machine is pro- 
pelled by a wire rope having one end secured at the extremity 
of the face, and passing round a drum driven by the air 
cylinders, or by hand gearing attached to the side of the 
miuchine. Driven by compressed air, the machine works at 
the low pressure from 20 Ib. to 30 Ib. per square inch. 
Mr. Charles Wood, of Middlesbrough, exhibited a model 
of his patent slag machine, which has recently been 
fully described in Enearngzrine. This machine is excit- 
ing considerable attention. The bricks and cement made 
from the slag are excellent. There was a good deal of 
inquiry for all kinds of iron, but actual business was quiet. 
Prices were weaker. No. 3 was quoted 110s. per ton, but we 
heard that makers would sell at 105s. perton. Parcels of 
No. 4 were bought for 95s. per ton, but this quality can be 
had cheaper. Coke is to be had for 37s. 6d. per ton, but 
large makers will not book orders at that price. 


The Cleveland Miners and their Wages.—Up to the pre- 
sent time Mr. Rupert Kettle, the arbitrator in the Cleveland 
miners’ wages question, has not given his award. It is ex- 
pected to be in the hands of the representatives of masters 
and men in the course of a day or two. The men are stick- 
ing to their work, and the output is very large. 


The Stoppage of Work on Tees-side.— Yesterday it was re- 
ported that the North Yorkshire Iron Works, South Stock- 
ton, and the Britannia Iron Works, Middlesbrough, which it 
will be recollected were stopped for want of orders, would 
resume work on Monday. This is not true. Although there 
are inquiries for rails from India, Turkey, and Denmark, 
there are no orders coming to hand, and it is quite uncertain 
when those works on Tees-side will resume operations. 


Proposed Dock at Stockton.—The Stockton Town Council 
have come to the conclusion that the time has arrived when 
they ought to have a dock at Stockton. They have resolved 
to instruct an engineer to report upon several schemes which 
— proposed for, making a dock at Portrack Slake, 
stockton. 








THomson’s CusHionED STzEL Sprincs.—We have re- 
ceived from Messrs. Thomson and Co., of the Crown Iron 
Works, Glasgow, a copy of a new catalogue which they have 
prepared describing the various applications of their wool- 
packed helical steel springs, or, as they are called by the 
patentees, “cushioned steel” springs. We do not generally 
speak of trade catalogues; but this of Messrs. Thomson is 
worthy of notice both from the excellence of its general get 
up, and from the quantity of uséful information it contains 
oy | the various modes of applying Messrs. Thomson’s 
springs, their resisting powers, weights, &c. These springs 
are now being largely used, especially on the Continent, and 
with very favourable results. 
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PORTABLE ENGINES. 

In our article on agricultural engines at the 
Vienna Exhibition, which appeared in our number 
of the week before last, we took occasion to remark 
upon the steady improvement in the design and 
construction of such engines, which has, during the 
past few years, characterised the practice of our 
leading manufacturers, and we pointed out that 
with the chief firms of portable engine builders in 
this country it was now the almost universal custom 
to steam-jacket the cylinders, and to provide some 
form’ or other of feed-water heater, while quite an 
important percentage of the portable engines now 








built are fitted with separate expansion valves. 
There are, however, exceptions to every rule, and 
in the article to which we have just referred we 
directed attention to such an exception, by saying 
that ‘“‘ Messrs. Garrett are one of the very few 
English firms of any pretensions who do not yet 
steam-jacket their cylinders,” while we at the same 
time expressed a hope that on a future occasion 
we might have to record an improvement in this 
respect. ‘These remarks* have called forth from 
Messrs, Garrett the letter which we published on 
474 of our last number—a letter in which they in- 
form us and our readers that so far from their not 
having ‘‘ yet” provided their engines with steam 
jackets, they employed such jackets in 1862, 
but that they have since abandoned them on ac- 
count of their ‘practical inutility,” and “ in con- 
sequence of the multiplicity of steam joints, and 
the consequent greater possibility of steam leakage” 
which they entail. We are most willing to give 
full publicity to the fact that Messrs. Garrett for- 
merly employed steam jackets, but we cannot do so 
without remarking on the statements made by that 
firm as to their reasons for discontinuing the 
practice. 

The first reason given by Messrs. Garrett for 
their abandonment of steam jackets is their.alleged 
re pecs oreo Bip ip - 

practical inutility,” while they say further on, in 
their letter, that if they were constructing a 
‘racing’ engine they would probably fit it with a 
jacket for the sake of the ‘almost infinitesimal 
economy” they believe it to afford. Now the im- 
pression which these remarks convey to our mind is 
either that Messrs. Garrett have really made no 
careful experiments in the matter, or that, if they 
have; the a must have been conducted 
with engines having jackets faultily arranged, for in 
no other way can we reconcile their remarks with 
the fact that the conclusions at which they have 
arrived are totally opposed to those held by firms 
noted for the extent to which they have carried 
their experimental investigations. As we have 
repeatedly pointed out in these pages, tlie 
competitive trials of engines held by the Royal 
Agricultural Society, although faulty in some 
respects, have yet been of the greatest service 
in developing portable engine construction, and 
in gradually leading to the introduction of im- 
proved types; and although it is quite true 
that a ‘‘racing” engine especially prepared for 
such a competition may be no fair representative of 
the ordinary commercial practice of its makers, yet 
it is equally true that no such engine can be con- 
structed and “ trained” for one of the Royal Agri- 
cultural Society’s competitions with any chance of 
a satisfactory result, without the makers having first 
acquired a more or less accurate knowledge of the 
true principles of steam engine economy, and of the 
means of applying these principles in practice. It 
is in this way that success in the Royal Agricultural 
Society’s competitions is clear evidence that the 
successful firms possess the knowledge of how an 
economical engine should be made, and sooner or 
later the effect of this knowledge is sure to make 
itself felt in their general commercial practice. 
Now we venture to say that there is not a single 
maker who has taken a high position in the Royal 
Agricultural Society’s competitions, who entertains 
the slightest doubt respecting the advantages of 
steam jacketting, or who would dream of entering 
into such a competition with an unjacketted engine, 
and the result of this knowledge is seen in the fact 
that our chief makers are now fitting steam jackets 
to all the engines they construct almost without ex- 
ception. Messrs. Garrett, on the other hand, as is 
well known, do not compete at the Royal Agricul- 
tural Society’s trials, and hence have not devoted 
their time to the preparation of racing engines, and 
this being the case, we cannot place their conclu- 
sions as to the value of steam jacketting on a par 
with those of other firms who have had occasion to 
investigate the matter with the greatest care, and 
who have in consequence resorted to steam jacket- 
ting in their ordinary practice. 

A secondary objection to steam jackets raised by 
Messrs. Garrett is that such jackets entail a ‘‘ multi- 
plicity of steam joints,” and consequent liability of 
leakage. This is an objection which we do not com- 
prehend, and it confirms our belief that Messrs. 

* We also inadvertently stated in our article that Mr. 
Stephen Lewin, of Poole, was one of the makers who adopted 
unjacketted cylinders; but Mr. Lewin writes us that one of 
the engines exhibited by him—namely the 4-horse—has the 
cylinder jacketted and that he is now making it a practice to 
steam-jacket all his engines. 








Garrett’s conclusions must be founded on experience 
with engines having the steam jackets defectively 
arranged. It is quite true, that in the early days of 
steam jacketting, such jackets were often formed by 
inserting loose bushes in the cylinders, and that in 
these cases there was a chance of leakage ; but this 
system of construction has long been discarded, 
and Messrs. Clayton and Shuttleworth, Messrs. 
Marshall, Messrs. Robey and Co., Messrs. Rus- 
ton, Proctor and Co., Messrs. Aveling and Porter, 
and others, now always cast the jackets solid with 
the cylinders, and hence the jacketting, so far 
from involving a ‘“‘ multiplicity of steam joints,” as 
stated by Messrs. Garrett, does not involve an ad- 
ditional joint at all, Perhaps Messrs. Garrett will 
explain where the “ multiplicity of steam joints,” on 
which they lay so much stress, are situated. 
Next we must say a few words on the subject of 
working portable engines expansively, Messrs. 
Garrett appear from their letter to be as much 
opposed to the employment of expansion valves as 
they are to the use of steam jackets, yet in this re- 
spect also we find their conclusions at variance with 
the practice of the leading firms. Fora long time 
past an important proportion of the engines con- 
structed by our most successful makers have been 
fitted with separate expansion valves, and now we 
understand that Messrs. Clayton and Shuttleworth 
are arranging to fit such valves to all the engines 
they turn out without exception. Messrs. E. R. 
and F. Turner, too, although they are not generally 
using separate expansion valves, are employing equi- 
librium piston valves, with the travel under the 
control of Hartnell and Guthrie’s excellent governor, 
and as the fact of these valves being in equilibrium 
enables a large amount of lap and long travel to 
be employed without incurring prejudicial friction, 
a very efficient valuable expansion arrangement is 
obtained without employing a separate expansion 
valve. 
The fact is, that portable engine users are rapidly 
becoming awake to the advantages to be derived 
from the employment of engines of economical 
types, and the leading makers are equally alive to 
the necessity of providing such engines, and of 
turning to account in their commercial practice 
the experience which they have gained in the com- 
petitive trials of racing engines. The old bugbear 
of alleged ‘‘ complication” is daily losing its terrors, 
and it is gradually becoming clearly understood 
that it is as irrational to suppose that an econo- 
mical engine must necessarily be complicated, as that 
a complicated engine must necessarily be econo- 
mical. There, of course, still exist—and there will 
probably long continue to exist—people who re- 
gard an expansion valve, with its spindle, eccentric, 
and eccentric rod, as a fearful complication, far be- 
yond the powers of an ordinary portable engine- 
driver to preserve under his charge ; but it is remark- 
able that these same individuals, while regarding 
a single-cylinder engine, fitted with an expansion 
slide, as reprehensibly complicated, would have no 
hesitation in placing under the charge of an ordinary 
attendant a double-cylinder engine, with single 
slides, but having altogether many more working 
parts. 
. Of course in time these unreasonable objections 
to improvements will practically die out, and in time 
also there will, we are convinced, be employed for 
portable engines far higher pressures of steam and 
higher piston speeds than are now used. We know 
that by resorting to these higher piston speeds and 
steam pressures portable engines can be made not 
only more economical but also vastly lighter—and 
consequently easily transportable—than at present, 
and it is certain that the existence of these advan- 
tages to be gained will gradually modify existing 

ractice. The change will not.be made at once, 

owever, and there is no reason for desiring that it 
should be. It is in every way better that the pro- 
gress should take place’ step by step, and that both 
the builders of portable engines, and those who use 
them, should thus gradually acquire that experience 
in construction and management which the success- 
ful employment of high pressures and piston speeds 
entails. 

As we have repeatedly remarked on former 
occasions, we regard steam ploughing engines and 
traction engines as the pioneers which are teaching 
farmers how steam power can be best provided in 
a portable form, ae we believe it to be scarcely 
possible to over-estimate the influence for good 
which such engines have already exerted. So long 
as portable engines had to develop but a moderate 
power, and had to be dragged from place to place 
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by horses, so long were they almost exclusively in 
the hands of an inferior class of drivers, whose 
carelessness on vital points caused efforts to pro- 
duce economical engines to be thrown away. Of 
course this state of affairs still exists in many dis- 
tricts; but there are signs of its coming to an end. 
With the introduction of self-moving engines and 
engines capable of developing the great powers re- 
quired for steam cultivation on an extensive scale, 
high piston speeds and high steam pressures be- 
come actual necessities ; and now that hundreds of 
such engines are at work farmers are beginning to 
see and understand their advantages for other pur- 
poses than those for which they were especially in- 
troduced. Year by year, too, the competitions, now 
held by the various provincial agricultural societies, 
are improving the class of portable engine drivers, 
and by leading these men to pay more attention to 
their duties, are rendering them more fit to develop 
the advantages of engines of a better class. ‘Taking 
all these things into consideration, therefore, we 
see small prospect of any of our leading makers 
following Messrs. Garrett’s example and discarding 
steam jackets, or any other aid to economy, but 
rather we anticipate that the progress made during 
the past few years will steadily continue, if, indeed, 
it does not become more rapid, and that as time 
goes on we shall, in portable engine building, as in 
other branches of engineering, gradually see the 
teachings of theory bear fruits in more and more 
successful practice. 


PRESENT SANITARY ARRANGEMENTS 
AND CHOLERA. 

In the last two volumes of ENGINEERING we have 
given great prominence to the sewage and sanitary 
questions, including those of the water supply of 
the leading cities and towns of England and Scot- 
land, At page 63, vol. xv., we gave a general re- 
trospect of the sanitary progress of 1872, amplified 
at page 404 in the same volume. A letter, which 
appeared in our issue of June 27th (page 458), 
justified, by independent experience, the remarks 
that had previously been made on the subjects 
above alluded to. Generally speaking, we may 
claim that not one statement which has been made 
has been controverted, either in this or similarly 
constituted journals; and consequently we deem 
it right to express further opinions, which possible 
exigencies of the present period of the year may 
render valuable. It must be understood that the 
following observations are the result of extended in- 
quiries, ranging over, at least, a quarter of a cen- 
tury, in our own country, and most parts of Europe, 
Asia, and America. 

We have already pointed out that no satisfactory 
solution of the sewage question has yet been 
arrived at, so far as public action is concerned, In 
this article we appeal to local effort to avoid, or at 
least alleviate the possible visitation of the so-called 
Asiatic cholera. In doing so, we avail ourselves 
of the fact that during the last three years, we have 
found ENGINEERING in the counting-house of the 
manufacturer, and on the bench or lathe of the 
operator ; to each of these classes, divided simply by 
the accident of position, we, therefore, appeal for 
the general good, giving a glance at the special cir- 
cumstances under which each place that we name 
is situated, 

Birmingham is naturally the centre of our manu- 
facturing districts, Its difficulties in regard to the 
sewage question we have already dealt with. Leeds 
and Manchester may be placed in the same cate- 
gory ; and on similar grounds, Sheffield, Bradford, 
and Dewsbury may be included. In all these towns 
the midden or the privy system is the rule. In Salford 
and other places the Goux or Moule systems have 
been partially adopted, but for all practical me y 
there is not one manufacturing locality in England, 
Scotland, or Ireland, that is prepared to meet the 
possible visitation of Asiatic cholera during the 
ensuing choleraic season. 

The reason of this want of preparedness is self- 
evident. ‘The sewers of all these places, and a host 
of others, have no adequate means of flushing. At 
page 64 of vol. xv., we have fully entered into the 
question, and have pointed out that nothing but 
local inaction of the authorities could be made 
morally responsible for any subsequent loss of life 
arising from the prevalence of zymotic diseases, 


which include all of the typhoid class —say, diphtheria, 
typhus, diarrhoea, cholera, &c. We have also shown, 
in preceding articles, that the ordinary construction 
of sewers, generally having sharp bends or angles, 





and occasional subsiding pits, is most prejudicial to 
health, simply because the “ accidents” of construc- 
tion favour the deposit of solid sewage matter, 
which is thus allowed all its favourable conditions 
for decomposition, and the production of every gas 
resulting in its effects in producing the class of 
diseases already named. We have frequently alluded 
to these defects in preceding articles, and again 
strongly urge on the engineers or other authorities 
of corporations and local boards to remedy the evil, 
In certain cases damages have been laid, owing to 
overflow, against such authorities, but who can 
appraise the sanitary evils that may have resulted 
from their neglect. As a rule, there are few places 
in which a map detailing the line of streets and sub- 
jacent sewers may not be found, and hence little or 
no excuse can be pleaded for neglect. 

We turn now to the question of the sanitary 
position of our large factories in our leading manu- 
facturing towns, whether of textile or metal pro- 
duction. A long residence in one of these, during 
an hourly investigation of the sewage, disclosed 
the singular fact that at certain periods of the day, 
namely, an hour before dinner, and an hour before 
closing time (six p.m.) the amount of fecal matter 
discharged into the sewers enormously increased. 
A still further inquiry showed that the result was 
simply due to the habits of factory operatives. The 
home deposits did not materially vary in the mid- 
dens or privies. It necessarily follows, therefore, 
that all large manufacturing places exhibit certain 
abnormal circumstances, which so far as we can see 
have been practically ignored. This subject has 
already been treated in several preceding ‘‘ Notes 
on Sewage.” 

This question directly refers to the duties incum- 
bent on the proprietors or managers of our large 
manufacturing districts. ‘They have several courses 
open to them to insure all but complete immunity 
from disease of choleraic kind during the ensuing 
summer months. ‘The first is the abolition of cess- 
pools or middens ; but if these are unavoidable, the 
disinfectants hereafter named, may be employed. 
The next course is, in the case of closets, to have 
them constantly flushed with water. As a rule, 
every factory can supply this, especially where con- 
densing engines are employed. Here by-the-way 
we may mention that the contents of a water-closet 
if pumped into the boilers supplying steam to the 
factory, have a tendency to prevent incrustation, 
a fact that the writer took advantage of some 25 
years ago in place of buying potatoes, then employed 
for such purposes. 

A certain duty of prevention we also conceive to 
be incumbent on proprietors and managers of fac- 
tories under the circumstances that seem inevitable. 
In 1849 the present writer had the management of a 
large number of men in connexion with the werking 
of a Government contract. ‘The factory was situated 
in the worst part of the south of London, The weekly 
death rate for Lambeth during that period was 
terrible, all the water supply being then drawn for 
that district from the ‘Thames, near Blackfriars 
Bridge. But despite that most of the men worked at 
least 18 hours daily, and some worked five nights and 
days successively, not one case of cholera, or even 
diarrhvea, occurred among them. ‘The course pur- 
sued was to extract a promise from every man to 
take no malt liquors of any kind before dinner. 
Each was provided, for himself and family, with 1 lb. 
of pc! 4 for washing purposes, and 1] lb. of Ten- 
nant’s best chloride of lime for disinfecting. A 
piece of common catechu was given to each man to 
chew, at his leisure, and a large tank was filled with 
sulphuric acid and water so diluted as to give simply 
the taste of lemon juice, as an ordinary drink. 
Sumach was used in the factory as a dye, and the 
infusion of this was often used by the men in place 
of tea. The result was extraordinary ; it eventually 
became noticed by Government, and was equally 
fortunate in its results on a still larger scale. This 
simple plan we strongly urge on the notice of those 
of our readers who are large employers of labour. 

We next turn to our working friends, in whose 
hands we have found ENGINEERING in most parts 
of England and many places in Scotland. Much 
Fie on them in carrying out such precautions 
as will, at least, prevent the spread of cholera, 
should it appear during the following months. Them- 
selves, their wives, and families may entirely depend 
on the discretion they may exercise in maintaining 
the health of the household, and even the factory. 
In each case every harm that may result will arise 
from individual neglect, while every avoidance of 
evil will equally be the result of care and attention 





to what are well-known sanitary, or, plainly, health 
laws. The house must be kept carefully clean, not 
only the floors, but especially the walls and ceiling. 
Every working man has a legal right to complain 
to the medical or other sanitary officer of his dis- 
trict if he perceive any reason of ill-health arising 
from smell of drains, or any other cause in his 
house or lodging. This officer must attend to such 
a complaint, and he can, and will, compel the land- 
lord, at his own expense, to remedy it. There is, 
therefore, no excuse for even the poorest of work- 
ing men, if they allow their lodging—either by 
their own fault, or that of their neighbours—to 
become dangerous. Under the Local Government 
Act every householder or lodger in England has 
literally the law in his own hands, and its execu- 
tion will be remarkably speedy. 

With respect to disinfectants we are diffident to 
recommend any one as absolutely efficient. Carbolic 
acid seems that most adapted to the greatest variety 
of circumstances, But for all general purposes, 
bleaching powder or chloride of lime seems that 
most easily employed. Take for example the 
household. The dust-bin smells; spread over it a 
little chloride of lime in powder. If there be a 
smell in the house, put/a little chloride of lime in a 
saucer, and add a little vinegar, placing the mixture 
at the ower part of the house or of aroom. ‘The 
same holds good in regard to closets and middens, 
in both of which chloride of lime should be thrown 
on the deposit. A little common green copperas 
may be used in the closets and middens. Even 
common salt is useful if similarly employed. Of 
all things that is most essential is a constant and 
thorough draught of air through the house, In 
this respect Leeds is most fearfully defective, seeing 
that the back-to-back system of house building is 
so general. The “ flats” of Edinburgh and Glas- 
gow equally present such difficulties, In some 
cases, perhaps, the result there is worse, inasmuch 
as the water-closet windows generally open on to 
the staircase common to the whole series of flats in 
one house or “ land,” 

Great danger ensues frequently in the use of 
water derived from wells, or even from the ordinary 
water supply. Generally speaking, both poor and 
rich suffer from this cause. Under the heading of 
‘*Charcoal Filtration for Water Works,” in our 
issue of last June 27 (p. 470, vol. xv.) we have drawn 
attention to one of the best methods that can be 
adopted for withdrawing the dangerous organic 
matter from an average water supply. But such 
means are beyond use to the majority of our popula- 
tion. The only safe rule is never to drink cold 
water that has not been previously boiled. As a 
rule well or spring water is simply dangerous, and 
freyuently fatal, in its use during summer time; 
water that has been kept in the house during warm 
weather for a few hours is equally dangerous. A 
minute quantity of alum dissolved in such water 
often obviates any danger, and even a little cream 
of tartar similarly used, is beneficial. 

But, in conclusion, what can be said to corpora- 
tions and local boards, which despite of all the warn- 
ings of past experience, have left the sanitary ques- 
tion much where it stood some twenty years ago. 
These authorities are supposed to be the guardians, 
par excellence, and by law, of the health and wealth 
of the community. Nothing is more interesting 
than to read the elaborate reports which some issue 
annually ; and nothing less edifying than their re- 
sults. A moneyed or other clique places in office a 
number of persons whose fitness for their position 
becomes frequently a matter of public ridicule, both 
in the local and general press. Their occasional 
eccentricities provoke mirth; their decisions are 
often beneath contempt. An architect’s clerk, who 
by local promotion has obtained some celebrity, 
eventually acquires the position of adviser to the 
board ; or perhaps a similar individual is translated 
from a distant district to perform sanitary and other 
duties in a place of whose special conditions or cir- 
cumstances he is utterly ignorant. We _ coul 
instance several cases in which both borough 
surveyor and medical officer knew nothing of 
the place in which they were located. A few 
months ago the writer visited, officially, a fashion- 
able locality near London, where both the above- 
named officials showed the ignorance just men- 
tioned. In another place, having a population 
of 10,000, the borough surveyor occupied at the 
same time the distinguished position of the chief 
tallow candle maker of the town. In one of the 
largest of our manufacturing towns, the borough 
surveyor and the medical officer were both non- 
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resident, and only to be seen once a week. In this 
latter case fever was raging in the town. The con- 
demned bedding was ordered to be destroyed in the 
neighbourhood. We noticed the destruction for 
several weeks, but this only consisted of the stuffing 
of the beds and mattresses, while the ticking was 
carefully saved, and subsequently sold for making 
new beds. During nine months, according to our 
daily experience, not one sign of an official was 
shown as superintending the destruction of these 
zondemned materials. 

We have little hope, therefore, of appealing to 
any public bodies to avert the possible evils that may 
be feared. But to our really working brethren in 
machine shops, factories, and other places where a 
large number of persons is employed, we offer the 
brief observations and advice here made. We have 
mentioned really essential points for their attention, 
which, if carefully carried out, cannot fail to be of 
great benefit. Individual effort may readily correct 
the neglect of public officials, If space permit we 
may possible refer more in detail to these important 
questions hereafter. 








HYDRODYNAMIC FORMULA. 

TuHoseE that conscientiously wish to choose and 
employ in practice a formula that will, from given 
hydraulic data of a river, canal, sewer, or pipe, give 
itstruemean me of discharge, and hencetheactual 
discharge accurately, have a difficult task before 
them. The science of hydrodynamics being yet little 
more than experimental, the conscientious investi- 
gator has to study the works of a vast number of 
writers on this subject, a large ——— of which 
are foreign. Again, should the engineer prefer 
making personal inquiries among his engineering 
friends as to the practice usually adopted to obtain 
rapidly and conveniently a result, which at the 
outset might appear very simple, he discovers that 
some of his friends adhere invariably to the tables 
and formule of one author, and some to others. 
An examination of these Tables, and the formule 
on which they are based, show them to differ to an 
extraordinary degree. What then remains to be 
done before choosing and adopting a formula for 
ordinary use? Evidently a careful tabulation of 
the results of various formule in comparison with 
actually measured discharges. 

To begin then with rivers: 

In two smaller cases the comparisons were made 
by Mr. David Stevenson, and are recorded by him. 

1. For a small stream of 24 cubic feet per second. 
Mr. David Stevenson made careful measurements, 
and velocity observations, and compared the 
measured results with the results of formule, thus: 


1, Measured discharge ove ove ove ove 24.22 
2. By formula of Dubuat ... ‘a “s sd 82.50 
3. By Robison’s formula... one ove sn 36.90 
4. By Ellet’s formula ose ove sila - 46.40 
5. By Beardmore’s tables ... ove ce . 88,92 
6. By Downing’s formuls, coefficient 1.00 . 4138 
7. By Leslie’s formula, coefficient .68 ... 28.04 


2. For a river of 2424 cubic feet per second. 
Mr. David Stevenson and Dr. Anderson made 
velocity observations on the Tay, at Perth, and the 
comparisons are thus: 


1. Measured discharge sis ree ove one 2423 
2. By formula of Dubuat ... eve eee ose 2987 
3. By Robison’s formula _... soe eve ese 2560 
4. By Ellet’s formula ove ae ove eee 2033 
5. By Beardmore’s tabular formula she oo. * 2609 
6. By Downing’s formula, coefficient, 1.00 an 2769 
7. By Leslie’s formula, coefficient, .68 .. 2083 


It is unfortunate that in these two cases the 
hydraulic data, which would enable us to extend the 
comparison to other formul, are not 7. 

3. For a large river of 31,864 cubic feet per 
second. The Great Nevka had its data measured by 
Mr. Destrem as follows: 


Area of section 15,554 width 881 


Discharge 31,864 perimeter 893 
Mean velocity 2.9486 maximum dépth 21 
Slope ... .00001487 


The following are results due to these data calcu- 
lated by various formule for mean velocity of dis- 


charge : : 

1. Measured discharge ... ove see 31,864 
2. Young’s coefficient ave eee eve » 21,102 
3. Eytelwein’s coefficient ... ove eo ee 28,389 
4. Downing’s coefficient sé ee 25,0381 
5. Dubuat’s formula én one eee ee 16,981 
6. Girard’s formula os eee eee «. 22,401 
7. De Prony’s canal formula ove ose oe 22,857 
8. Young’s formula we 19,777 
9. 


Dupuit’s formula ont eco oe oo 23,546 
10. St. Venant’s formula eee ooo ove 

11. Ellet’s formula ove eee .. 18,807 
12. Mississippi new ormula 39,938 


4. For a very large river, the Mississippi at Car- 


rolton, the measured data at high water in 1851 


were: 
Discharge” 1,149,998 Taster. 2603 
ge perimeter. 
Mean velocity" 5.9288maximum depth 136 
Slope... 000020 


x 51, 
and the corresponding results which are kept in 
terms of mean velocity to reduce figures : 


1. Measured ... oss eve «+ 5.9288 
2. Young’s coefficient oe sos «+ 8.2400 
3. Eytelwein’s coefficient ... wee ove 3.5898 
4. Downing’s coefficient ... ove oe 3.8434 
5. Dubuat’s formula eco ese eco 2.7468 
6. Girard’s formula ee eee a 4.8148 
7. De Prony’s canal formula eco ote 8.7271 
8. Young’s formula eco eco ° 8.2741 
9. Dupuit’s formula bes ei 4 8762 
10. St. Venant’s formula... ese 8 4907 
11. Ellet’s formula ... ooo 8.0451 
12. Mississppi new formula ... 5.8903 


A careful examination of these results in four 
cases of rivers cannot fail to be instructive; but 
before entering into comment on the discrepancies 
and their peculiarities, let us also examine the 
following list of total discrepancies of mean velocity 
in thirty cases of rivers, streams, and canals of all 
sizes, given by Captain Humphreys and Abbot in 
the Mississippi Report. They would, no doubt, be 
more instructive were the cases classified as to size, 
but even massed up as they are the comparisons 
are still instructive. 

The total discrepancies are : 


1. Measured mean velocity of discharge dis- 
crepancy ... eee ie ese ee ove ; 

2. Young’s coefficient 32.9420 
3. Eytelwein’s coefficient « 28.4411 
4. Downing’s coefficient... ore 26.6988 
5. Dubuat’s formula eee 40.4417 
6. Girard’s formula ... eee 37.4472 
7. De Prony’s canal formula 28.0905 
8. Young's formula ... eco 33.3834 
9. Dupuit’s formula ... 25.1488 


10. St. Venant’s formula 30.6619 
11. Ellet’s formula see ose 45.3547 
12. Mississippi new formula ... we son 6.3920 
From this last Table of discrepancies it appears that 
the Mississippi new formula is by far the most cor- 
rect, and after it the formule of Dupuit and Down- 
ing, while the two worst are the formule of Ellet 
and Dubuat ; but then it must be remembered that 
the greater number of the thirty cases are those of 
large and very large rivers. 
In the fourth of the previous cases, a very large 
river, the Mississippi new formula is by far the most 
correct, and then come in order of correctness, 
Dupuit, Girard, ‘and Downing, while Ellet and 
Dubuat are again the worst. In the third case, 
Downing is most correct, then Dupuit, afterwards 
the Mississippi new formula, Ellet and Dubuat 
again the worst, In the second case Ellet and 
Dubuat remain the worst, and the best are Robison, 
Beardmore, and pee In the first case Leslie 
and Dubuat are best, and Downing worst. 
It will be understood that the formula mentioned 
as Downing’s, being more familiar to many under 
that name, is really that of D’Aubuisson, but ap- 
plied to English measures. 
The inevitable conclusion from all these com- 
parisons is that no one formula is correctly applic- 
able to rivers of different sizes, nor holds its own 
equally as regards correctness throughout. For the 
few and special cases in which the discharge of an 
extremely large river is required, the Mississippi 
new formula would necessarily be used, in spite of 
its form being rather unwieldly ; and in the same 
way Dupuit’s formula for a large river. But for 
ordinary general purposes the thing that the prac- 
tical hydraulic engineer requires is a formula toler- 
ably well suited to all cases and of a simple form, 
so as toadmit of easy rapid calculation. ‘The most 
simple type of formula is that of Downing or D’Au- 
buisson, which gives for mean velocity of discharge 
v=100(RS)* 
where R=mean hydraulic radius 
and S=mean hydraulic slope 
and this, too, is the formula shown to have been 
generally the most correct throughout all the com- 
parisons and discrepancies, failing only in the very 
smallest streams, and evidently worse according as 
the stream or discharge is less ; this then is evidently 
the best formula for general purposes, and simply 
requires modification by experimental coefficients 
to answer all ordinary requirements. 

The formule of Young, Neville, Eytelwein, 
Beardmore, Stevenson, and Leslie, all belong to 
this type, merely using other numerical coefficients 
instead of 100. 

Putting Downing’s formula into the general form 





V=cx 100 (BR 8) + 
where c=1 according to Downing, 


the values of c, according to the other formule of 
the same type are thus: 


c= 
Young, for large streams ... ose “is 843 
Neville, rivers, velocity 1.6 ft. ... naa 923 
ae _. ae D1.5 fe. ow aa 933 
Eytelwein, generally i oe a 
, Open a woe §=—s-— 42 
Stevenson, for rivers of 30 cubic feet eco .690 
- » 2600 cubic feet ... es -960 
Leslie, small streams eco ove aia -680 
» large streams... ese ove or... 
Downing 
Taylor for open channels és 2 


D’Aubuisson 4 : 

From the comparison of the results of the for- 
mule containing these coefficients we are then able 
to tabulate values of c that will be practically cor- 
rect; and when suitably applied to the general 
formula cannot fail to answer all ordinary purposes. 

The comparisons before mentioned show that 
Downing’s coefficient 1.00 gives too small results in 
cases when the area exceeds 7000 square feet, with 
a mean velocity of 2.5 ft., or a discharge of 17,500 
cubic feet per second, and too large results for cases 
of smaller data; that the Eytelwein coefficient .934 
in the same way is too small above and too large be- 
low discharges of about 2000 cubic feet per second ; 
and the Young coefficient .843 is incorrect for every- 
thing above 90 cubic feet per second; also that 
for petty streams of 25 cubic feet per second, a co- 
efficient of about .600 is tolerably correct. 

It is evident then that with a very large number 
of cases of carefully measured discharge, this prin- 
ciple of determining practical coefficients in relation 
to approximate volume or velocity might be carried 
out to further exactness, and it is very desirable 
that this should be done. 

In the mean time, however, by making use of 
such cases as we happen to have, the suitable values 
of the practical coefficient ¢ will be as follows : 

By volume for regular channels in good order, 


c= 
Large rivers of 17,000 cubic feet per second 1.00 
-95 


Ordinary rivers of 2,500 ,, a i 
” ” 2, 0 ” ” ” -93 
Small rivers, 1,000 cubic feet per second ... 85 
Small streams, 100 ,, Pe Pa ane 75 

By velocity for regular channels in good order, 
c= 

Rivers, velocity exceeding 3 ft. per second... 1.00 
te os ._ to | 


= - se eS ae 
Canals, cuts, culverts of good masonry ... 1.00 
» earthen in good order ase ooo §=s-—«d@9 
in after wear suas ase nee oes .90 
By the application of coefficients on this principle 
we may then obtain in any case results not more 
than 2 or 3 per cent. from absolute exactitude, a 
great advantage and improvement on the very large 
errors that would be made by adhering either to 
any of the Tables or formule yet known. 
Allowance for irregularities, lateral bends, and so 
forth, can be made independently of this coefficient, 
as would be done in any case. 
Toapply this same principle to discharges through 
pipes, taking the same general formula, 
V=cx100 (R 8)* 
As this formula becomes more convenient in practice 
in terms of the diameter of the pipe (@), it becomes for 


full cylindrical pipes and tubes, where R= : 


V=cx50(dS)'. 
And again as the actual discharge is the quantity 
most often wanted, this is 


Q=A v=cx.7854 d? x50 (8 a)? 
=e x 39.27 (Sas)? 
and transposing this to obtain diameters 
a=.23( 2"). 
8 


Taking, then, an example to obtain comparisons 
with the discharges obtained by calculation with the 
formule of other well-known authors. 

Let Q=18.57 cubic feet per second 
S=1 in 1276, 
and the results are for diameter : 


1. By Dubuat’s formula _... ove eee 83.74 
2. By Neville, coefficient .228 a as ow. 36.80 
3. By the above formula, coefficient 3.2 ... ons 87.12 
4, Young’s modification of Eytelwein ... die 87.17 
5. Bea re, coefficient . pom o. eo 87.08 
6. Hawksley (in Box’s tables)... ose ove 39.59 
7. De Pronyand Darcy _... as we ee 
8. De Prony’s modification of Dubuat ... oe 6: 48.1 
9. Gerney_... ove Por ove 48.84 


Besides these, there are very many authors that 
would give results for diameter very much below 
that of Young, and many of them are complicated 
and inconvenient, It appears that none of these 





formule apply equally well to both high and low 
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velocities of discharge, although it is unfortunate | 
that a sufficiently large number of data are not| 
forthcoming to determine correctly the limits at | 
which it would be advisable to change the co- 
efficient. 

Che formula given, viz. : 


d= 20( +) 
5 


v=ex100(RS) 4 
seems to hold its mean of correctness about as well 
as any of the other formule, and perhaps for the 
present it will be as well to adhere to it, as in the | 
case of rivers and canals ; to modify it the follow- | 
ing few values of practical coefficients, or values of 
may be useful : 


e; 
Pipes with very high velocitie 1.10 .221 
high velocities ... 1.00 230 
velocities 1.5 ft. per econd 96 eee 23 
- 1.9 . 95 .239 
lower velocities 93 36 


The latter coefficients are for the transposed 
equation for obtaining diameters. 

It is, perhaps, hardly necessary to remark that 
for old or rusty pipes, or for any abnormal state of 


the interior of pipes, further modification would be 
requi ite in order to determine discharges accurately ; 
but this would be ne cessary whatever formula might 
be l le pte d 


< he absolute nec sity of adhering to some such 
principle as the foregoing for obtaining discharges 
even approximately correct, has been shown by the 
foregoing data, and the type adopted has the ad- 
vantage of extreme simplicity. Tables giving the 
values of the general formula adopted are given by 
one or two authors, and the judicious application 
of the suitable coefficient is then all that is required 
in practice. ‘This investigation will, it is hoped, 
save labour to those entering newly into the subject, 
and, besides, point out to others that are more ex- 
perienced, the extreme fallacy of adhering to any 
one author, or set of Tables or formule, whether 
Neville, Beardmore, or Box, as well as provide them 
with a convenient substitute that insures practical 
accuracy of result. 


MACHINE TOOLS AT THE VIENNA 
EXHIBITION.—No. IL. 

Macutne tools of all kinds form a very important 
section of the exhibits collected in the Machinery 
Hall at Vienna, and there is probably no class in 
which the examples shown are so numerous. ‘The 
number of instances in which real originality of 
design is shown, is, however, far from being great, 
and where it does exist it far more generally shows 
itself in the improvement of constructive details 
rather than in the introduction of machines of en- 
tirely new types. For the number of machines it 
includes there is in fact no collection of tools in the 
Machinery Hall which can compete for real 
originality of construction with that to be found in 
the American section. Setting aside the wood- 
working machinery, which we intend to treat in 
separate articles, we have in this section three chief 
exhibitors, namely, Messrs. W. Sellers and Co., of 
Philadelphia, Messrs. Pratt and Whitney, of Hart- 
ford, andthe Brown and Sharpe Manufacturing Com- 
pany, of Providence, all of whose exhibits will well 
repay careful examination. We hope on a future 
occasion to illustrate the chief of these exhibits, 
meanwhile we propose to describe some of their 
leading characteristics. 

Messrs. W. Sellers and Co., of Philadelphia, are 
well known as the Whitworths of America, and their 
exhibits at Vienna well sustain their reputation 
both by their design and excellence of workmanship. 
‘The most prominent exhibit at Messrs. Sellers’ stand 
isa revolving puddlingfu nace constructed on Messrs. 
Sellers’ plans, and intended as a rival to the Danks 
furnace. ‘This furnace is undoubtedly a machine 
tool according to the strict sense of the term, but it 
belongs to a class of exhibits connected with the 
manufacture of iron and steel with which we propose 
to deal separately, and we shall therefore not enter 
into particulars of it, but shall merely remark that 
it includes some very convenient points of arrange- | 
ment which render the invention well worthy of | 
attention. Two other exhibits of Messrs. Sellers, 
namely, a small steam hammer and a rolling mill, 
we must also leave for notice in future articles 
devoted to that class of machinery, and we must 
pass on to those which come specially within the 
province of the present notice. 

First amongst these is a small planing machine 





of Messrs. Sellers’ well-known type, with framing 
of good rigid design, and with the table driven by 
a worm gearing into a straight toothed rack fixed 
to its underside. The teeth of this rack stand at 
right angles to its centre line, and the worm which 
gears into it has its axis inclined to the axis of the 
machine at such an angle that the{upper part of the 
screw thread which is in gear moves parallel to 
the teeth of the rack, When this mode of driving 
planing machine tables was introduced by Messrs. 
Sellers some sixteen years ago, it was a matter for 
surprise that the worm did not show signs of rapid 
wear. Experiments made with a large-sized model, 
however, showed that owing to the relative positions 
of the worm spindle and the axis of the rack the 
combined rotary onward motion of the latter, com- 
bined with the rotary motion of the worm, produced 
what was approximately a rolling contact between 
the worm and teeth surfaces, the amount of sliding 
movement being very small. Asa fact, this com- 


| bined rack and worm movement is run on Messrs. 


Sellers’ machines without any lubrication beyond 
that which may leak on to the worm from the ad- 
joining bearings of the worm spindle, and so far 
one of these worms has never required renewal, 
In the revolving furnace, to which we have already 
briefly alluded, a similar mechanical movement is 
used for another purpose, and we are informed that 
in this case it is intended purposely to run this 
gear without lubrication during the time of the 
Iixhibition, so as to show its action perfectly. In 
the planing machine, of which we have been speak- 
ing, the worm spindle is by means of bevel gear 
connected to a shaft placed parallel to the axis of 
the machine, this shaft carrying the belt pullleys. It 
follows from this arrangement of the belt, pulleys 
that instead of the machine standing at right angles 
to the line of shop shafting, as is usually the case 
with planing machines, it stands parallel with that 
shafting, and in the same line as the lathes and 
other machine tools. This appears to us to be a 
decided advantage. 

The machine under notice is also fitted with a 
very neat arrangement of belt gear, this being so 
contrived that, in reversing the machine, the open 
belt is shifted from the fast pulley on to its proper 
loose pulley before the crossed belt is moved at all, 
and rice versd, the belt first shifted then remaining 
stationary while the other belt is being changed on 
to the fast pulley. ‘The effect of this arrangement 
is to reduce the lateral traverse of the belts one 
half, and thus not only to allow of the employment 
of narrower pulleys, but also to reduce the wear 
and tear of the belts. Another neat point in this 
machine is the arrangement for lifting the tool 
during the return traverse, the lifting motion being 
transferred to the toolholder by a light cotton cord, 
which acts at whatever angle the toolholder may 
be set. One feature of all Messrs, Sellers’ machines 
we may also mention here, as it is especially notice- 
able in the machine of whiclr we are now speaking, 
and that is the mode of finishing the flat surfaces. 
Surfaces which require it are of course finished by 
scraping in the usual way, but other flat surfaces, 
as, for instance, the top of the table of the machine 
under notice, are left just as they come from the 
planing machine, and the marks on them show that 
the finishing cut has been taken with a gin. feed. 
This exceedingly broad feed for the finishing cut 
gives Messrs, Sellers’ tools, when new, a characteris- 
tic appearance, which is different to that of any 
other maker with which we are acquainted. The 
finish is excellent. 

Another good tool at Messrs. Sellers’ stand is a 
screw-cutting lathe, in which a very neat arrange- 
ment has been adopted for securing accuracy of 
position for the back stock. Of course the opening in 
the bed of a lathe gradually widens by wear, and 
as this wear takes place it is possible, according to 
ordinary arrangements, that the back-stock, after 
being shifted longitudinally, may be refixed so that 
its axis is not exactly coincident with that of the 
lathe spindle. To avoid this, Messrs. Sellers form 
on the underside of the lathe table close to the 
bac: edge of the opening, a rib of tapered section, 
and they make the clamping plate of the back- 
stock of such form that it tightens on the tapered 
side of this rib, and in so doing draws the back- 
stock hard up against the back edge of the opening 
in the lathe bed. This edge of the opening thus 
acts asa kind of straight edge against which the 
back-stock works, and the effect is that any loose- 
ness of the back-stock in the opening in the lathe 
bed is of no consequence. 

A neat detail about this lathe also is the arrange- 





ment adopted for clamping the spindle of the back- 
stock. Instead of the back-stock being fitted with 
a set screw tending to force the spindle to one side, 
as is too often the case, the spindle is made to pass 
through a cone split into three parts, a kind of 
screw cap applied to the cone tightening these parts 
together, and clipping the spindle in such a manner 
as to secure its being held in a truly central posi- 
tion. The proportions of the parts are so arranged 
that, although the spindle is clipped sufficiently 
firm to prevent it from slacking back during work, 
yet it is not held so tightly as to prevent it from 
being moved—but with some ditliculty—by the 
handwheel at the outer end. This arrangement is 
adopted to prevent any parts from being strained 
or injured in the event of an attempt being made 
to move the spindle without loosening the clip. 
The rate of feed of the lathe is adjusted in a very 
simple manner by Sellers’ friction disc feed, this 
consisting of a pair of discs slightly curved on their 
inner sides, placed so as to clip two other discs, from 
the one to the other of which they thus communi- 
cate motion. The centre on which the pair of 
transferring dises—as we may call them—turn, is 
carried by a lever, which gives the power of adjust- 
ing the pair of discs in any desired position be- 
tween the driving and driven discs, thus varying 
the rate of motion communicated from the former 
to the latter. We may mention here that Messrs, 
Sellers finish the centres of their lathes in a special 
machine, and such is the truth and accuracy of the 
finish that the centres of the running and back- 
stock spindle may be interchanged with each other 
or with the centres of any lathe of a similar size 
without giving rise to any error in the work which 
the lathe produces, 

Another good machine at Messrs. Sellers’ stand 
is a slotting machine, the chief feature of which, 
apart from its generally good design, is that the 
guide for the plunger is itself movable in fixed 
guides on the frame, the arrangement being such 
that when the machine is employed in making short 
strokes, and taking a heavy cut, the guide can be 
lowered close down to the work, so as to give an 
efficient support to the plunger close down to the 
level at which the tool is doing its work. 

The last machine exhibited by Messrs. Sellers 
which we have to notice here is a wheel-cutting ma- 
chine, with self-acting feed and dividing motion, 
It would be difficult, without occupying an undue 
amount of space, to convey by verbal description a 
clear idea of the details of this machine, and as we 
hope on a future occasion to publish complete 
illustrations of it we shall content ourselves here by 
remarking that its design includes many novel and 
excellent points, and by directing to it the special 
attention of those who may visit Vienna. We may 
add that it is Messrs. Sellers’ practice to cut all the 
gear used on their tools, even if it is machine 
moulded, 

A point well worthy of the notice of English en- 
gineers and millwrights in connexion with Messrs. 
Sellers’ exhibits is the extreme lightness of the belt 
pulleys they employ, both on the machines them- 
selves, and on the main line and counter-shafts, 
To English eyes such pulleys look weak both in the 
rims and arms, but we are informed on good autho- 
rity that a failure from weakness is almost unknown 
with Messrs. Sellers’s pulleys, and the enormous éx- 
perience of the firm as millwrights is suflicient 
guarantee that the results of the practice are satis- 
factory. Of course the pulleys are proportioned 
with care, and a high quality of iron is used in their 
manufacture, while special arrangements are made 
for moulding them, the result being that they are 'so 
true when cast, that the amount of metal cut away 
in turning the rims averages only 4 per cent. of 
their weight. That the lightness to which we have 
above referred, so long as it does not involve weak- 
ness, is an important _advantage—particularly when 
high-speed shafting is employed—cannot be denied, 
and we consider therefore that Messrs, Sellers’ 
practice in this respect is worthy of careful attgn- 
tion in this country. Messrs. Sellers also show! at 
their stand specimens of their admirable coupliggs 
and hangers tor shafting, which were described} in 
the lectures on shafting delivered by Mr. Colentan 
Sellers, at the Stevens Institute of Technology, and 
lately published in this journal ;* and these details 
also are well worthy of the attention of our mill 
wrights. 

Our notice of Messrs. Sellers’ exhibits has ex- 

4 


* See page 358 of our fourteenth, and page 17 of ‘our 
last volume. 
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tended to such a length that we must leave our 
remarks on the other machine tools in the American 
section until our next article on this subject. 








THE STORM AT VIENNA. 


Vienna, June 30. 

Even the elements seem to have conspired to 
delay as long as possible the full completion of the 
Exhibition. Yesterday Vienna was visited with a 
thunderstorm of exceptional severity, accompanied 
with such a deluge of rain and hail as is declared on 
all hands to be unprecedented.. As the newspapers 
do not appear on Monday mornings it is not pos- 
sible to say what damage may have been done in 
the city, but here in the Prater the effects of the 
storm are visible in branches broken and even 
whole trees thrown down. On Sundays the ma- 
chines stop working (the English and American 
sections do not work at all) at 2 o’clock, and as the 
storm did not commence till an hour later, their 
working was not interfered with. The rain soon 
covered the floor of the boiler houses several inches 
deep, and much water got into the flues, This 
morning things are being put into order, and in 
some of the boilers fires have been lighted to dry 
the flues, but none of the machinery has as yet been 
allowed to run, the general direction entertaining 
some fears as to the effects the water may have 
had on the sandy foundations. Much damage has 
been done in the court in which the Lyons silks 
have just been placed in their show cases, and it 
has again been closed to the public. The monster 
captive balloon, which was to have begun its limited 
ascents this week, has made a voyage which its 
owners had not counted on, being blown away 
bodily from its moorings. We have just heard that 
a telegram has been received from Presburg, to say 
that it has been secured there, but we cannot abso- 
lutely guarantee the truth of this information. 
Further than these casualties little damage has been 
done to the Exhibition, so that—considering the 
severity of the storm—it may be considered to have 
escaped comparatively easily. 

There was a less severe storm on Thursday last, 
and it broke through openings in the western end 
of the Machinery Hall, and deluged a number of 
the American machines placed there. For two 


months past workmen have been busily engaged | 


doing nothing to this part of the building, and the 
American engineer, Mr. Pickering, naturally 
annoyed at damage caused solely by the dilatoriness 
of the workmen, and the laxity of the officials, 
adopted a prompt remedy. Almost before the 
water was cleared away he had all the machines 
covered up and printed placards placed on them 
saying, ‘‘ ‘These exhibits covered up until the com- 
pletion of the Exhibition building”! The effect 
was miraculous—perhaps being hastened by the 
fact that, that very afternoon the Crown Prince 
of Austria was to visit the hall—forin two hours 
the wooden shutters on the openings were properly 
secured ,in their places, the building made water- 
tight and the machines uncovered and at work 
again, The Americans are congratulating them- 
selves on having got the quickest piece of work 
done for them that has yet been done in the build- 
ing since it was opened. 








FOREIGN AND COLONIAL NOTES. 
Indian Railway Bridges.—In connexion with the Bassein 
Bridge on the Bombay, Baroda, and Central India Railway, 
it may be noted that 26 columns in nine piers have been 
lowered about 14 ft. into better foundations, and several 
piers have been strengthened by the addition of a fourth 
column. 


American Bridge Building.—The Baltimore Bridge Com- 
any has completed structures across the Saline and Little 
fissouri rivers on the Cairo and Fulton Railroad. A bridge 

across the Ouachita at Arkadelphia will also be soon com- 
pleted. 

A Tunnel Under the Hudson.—A company has been 
formed for the construction of a tunnel under the Hudson 
between New York and Jersey City. The proposed capital is 
3,000,000 dols. 

Grand Trunk Railway of Canada.—It is understood that 
the Grand Trunk Railway Company, of Canada, have sent an 
official to make a survey tor a contemplated extension of the 
road from South Quebec to Point Levis. 


Dutch Steam Navigation.—The Netherlands Steam Navi- 
gation Company’s steamers now touch at Perth, Western 
Australia. Perth has been selected as a permanent coaling 
station for the company’s steamers. 


The Intercolonial Railway.—Daily passenger trains of the 
Grand Trunk Railway Company and the Intercolonial Rail- 
ways are now running regularly between Riviére'du Loup and 
Trois Pistoles, stopping at present within a mile of the bridge 
at the latter place. The trains are expected to reach Rimouski 
in August. 








LOCOMOTIVE ENGINE WHEELS. 
TureEx weeks ago, when describing the mode of construct- 
ing locomotive engine wheels, now being employed by Mr. 
J. Haswell, at the works of the Austrian States Railway 
Company at Vienna, we gave some rough sketches intended 
to illustrate the mode of manufacture adopted. By an un- 
fortunate error on the part of one of our draughtsmen, some 


FIG 8 
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of these sketches were made Jamentably out of scale, the 
diameter of the wheel bosses being made far too small in 
proportion to the diameter of the axle. It was impossible at 
the time to correct the error, but as the latter tends to make 
the sketches convey a false idea of the process in some re- 
spects, we have had the figures re-engraved, and now reprint 
them, Fig. 8 showing the dies used for “ bossing” the wheels, 
and Fig. 9 a segment as stamped in Mr. Haswell’s hydraulic 
forging press. , 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Great Strike of Shefjicld Fitters, §c--On Saturday last 
the majority of the engineers, fitters, &c., <n by the 
Sheffield engineering firms went out on strike, in conse- 
quence of the refusal of their employers to grant an advance 
on the minimum rate of wages, which the men wished to 
have raised from 32s. to 34s. per week. Prior to the strike 
—on Thursday—a conference took place at the Cutlers’ Hall 
between the heads of the chief engineering firms and several 
representatives on behalf of the men, in order to enCeavour 
to settle matters amicably, the Master Cutler (Mr. Thomas 








payment for different kinds of overtime, and stated that 
although they could not advance wages, they were willing 
to refer the question to the arbitration of Mr. Rupert Kettle. 
Next evening ete amass meeting of the men was held 
in the Burngreave Hall, at which they resolved not to agree 
to arbitration, but to stand out for the 2s. rise uncompro- 
misingly. As before stated, they therefore struck on Satur- 
day, with the exception of the men employed at the Atlas 
(John Brown and Co.), Cyclops (Cammell and’ Co.), and 
River Don (Vickers, Sons, and Co.) Works. At these esta- 
blishments they will come out on Saturday, unless—not a 
likely thing—an arrangement be made in the mean time. 
The employers again met on Monday and confirmed their 
previous decision by stating that in the present declining 
state of trade they could not make the concession, and the 
strike must therefore continue. At present some 700 men 
are directly affected, but in the course of a short time many 
times that number may be thrown out by machinery, &c., 
breakdowns, which are of very frequent occurrence in the 
Sheffield heavy trades. The strike is much to be deplored 
and has occurred at a most inopportune moment. 


The Dispute with Earl Fitzwilliam’s Colliers.—The 
making of the new road at this pit being now completed, 
terms for the re-working of the Low Stubbin pit have been 
settled by his lordship. The married men will receive 8s. per 
month in lieu of the ton of coal formerly given to them, and 
the wages for coal-getting will be as previously. 


South Yorkshire Miners’ Demonstration.—The Executive 
Committee of the South Yorkshire Miners’ Association have 
decided to hold two demonstrations this year, one at Barnsley 
on July 28th, and the other at Chesterfield on August 5th, 
the latter being intended to display the strength of the 
Association as much as possible. 


Reported Transfer of the Oaks Colliery.—lIt is stated by a 
local newspaper that the Oaks Colliery, near Barnsley, so 
well known as the scene of the most disastrous explosion that 
has ever occurred in this country, has changed hands, the 
consideration being the tolerably large sum of 230,000/. 


The Price of Coal at Sheffield—It would appear that the 
price of coal has now reached its utmost limit of declination, 
and will commence an upward movement without delay. 
This seems to be indicated by a circular issued on Tuesday 
by a leading Sheffield colliery firm, advancing prices 1s. per 
ton on and after that day, “all orders to be executed at the 
advance, unless cancelled by return of post.’’ 


NOTES FROM 'THE SOUTH-WEST. 
Severn and Wye Railway.—The navvies employed on the 
Severn and Wye extension line at Lydbrook, have demanded 
an advance of wages, viz., from 5s. to 5s. 6d. a day. The 
men threaten to cease working unless their request is con- 
ceded. 


Communication with Nantes.—Messrs. White and Gardi- 
ners propose to establish a steam communication between 
Nantes and the Bristol Channel ports. Vessels will be 
despatched at fortnightly intervals, and the African, the first 
steamer intended for this service, has arrived at Cardiff. 
The vessel is peculiarly adapted, from its construction, for 
river trade, carrying a large cargo on a light draught of 
water. She was advertised to leave Nantes tor Cardiff and 
Bristol to-day (Friday). 


Tredegar Iron and Coal Company.—Some important 
changes are about to be carried out in connexion with this 
company. Mr. Colquhoun, for some years at the Llynvi 
Works, has been appointed general manager. Mr. J. B. 
Hughes will represent the company at,Newport. 


Labour in South Wales.—Reports of occasional struggles 
between capital and labour in South Wales continue to reach 
us. The banksmen employed in the collieries of the Rhondda 
Valley have determined to give notice immediately for a re- 
duction of their hours of labour from 12 to 8 daily, and, at 
the same time, to ask for an advance in their wages to the 
amount of 9d. per day. 


Bristol and North Somerset Railway.—The works on this 
railway are fast approaching completion. Captain Tyler has 
assed over the line with an engine to Radstock and back. 
t is hoped, should no unexpected hindrances arise, that it 

may be opened for traffic in the course of a month or two. 
Dock Accommodation at Cardiffi—A special meeting of 
the Cardiff Chamber of Commerce was held on Wednesday, 
for the purpose of considering the desirability of increasing 
the dock accommodation of the port. Mr. E.S. Hill presided, 
and there was a full attendance of members. Mr. Riches, 
who gave notice of a motion on the subject at the previous 
meeting, was unavoidably absent, and his resolution was 
moved by Mr. T. Webb. A letter was, however, read from 
Mr. Riches, who explained at some length the inconvenience 
arising from the insufficiency of dock accommodation, and 
stated that owing to the increase of collieries in the district 
the output of coal during the next few years would be much 
larger than hitherto. Mr. Batchelor read a paper in which 
he elaborately detailed a scheme for constructing new docks 
on the waste land between Cardiff and Penarth. To carry 
out this scheme he estimated that a sum of about 750,000/. 
would be required, and the bulk of thid amount he proposed 
should be supplied by the various railway and other com- 
anies having an interest in the development of the port. 
‘he remainder, about 260,000/., he suggested could be raised 
by the public. Several members of the Chamber expressed 

their concurrence in the scheme, and it was unanimous] 
agreed that the present amount of dock accommodation is 
totally inadequate. ‘The chairman, however, thought the 
time had not yet arrived for increasing the accommodation 
to the extent proposed by Mr. Batchelor’s scheme, and he 
expressed his opinion that the new basin in course of con- 
struction would meet the present requirements. peyee | 

the following resolution was mowed by Mr. Webb (on be 

of Mr. Riches), seconded by Mr. Batchelor, and carried nem. 
dis.: “That in the opinion of this meeting it is absolutely 
that additional dock accommodation should be pro- 











E. Vickers) presided. After a lengthy discussion the em- 
ployers decided to make certain concessions as to the rate of 


necessary 
vided with the least possible delay.” 
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STANLEY’S PORTABLE BATTERY. 
































SeverAv improvements have been lately introduced into 
apparatus for dynamic electricity by Mr. Stanley, of Great 
Turnstile, Holborn. His portable battery is the most useful 
of these, and to it we call the attention of our readers. 

This battery does not embody any new scientific principle, 
neither does its construction claim a very large amount of 
originality. It consists of ordinary zinc-carbon elements, 
excited generally by sulphate of mercury. Its characteristic 
feature is its adaptation of convenience both in conveyance 
and in every-day use. Chemically it resembles that of 
Marié Davy, while as a sealed cell it is modelled after that 
of Leclanche, which it excels in finish and durability. 
The mere fact of carrying a charged element from one 
place to another without bestowing on it more attention 
than we would upon a drum of figs, or of being able to 
send it toa distance without labelling it “‘ with care,” 
carries with it its own recommendation. 

The voltaic couple is enclosed within a wooden box; the 
gases evolved do not in the least inconvenience the operator, 
and the exciting fluid may last months without requiring to 
be renewed. How these ends have been attained will be 
best understood by inspecting the accompanying diagrams. 
Fig. 1 is a vertical section of the box and internal cell, 
as constructed fer a medical coil. Z and C are the zinc 
and carbon plates, which are a little less than half the length 
of the jar. The lower portion, A, is filled with a solution 
of bichromate of potash. In the position shown in the 
figure, the cell is in action, but by merely inverting the 
box, the plates are immersed in the solution and the current 
is generated. As the bichromate rapidly decreases in 
strength, it requires frequent renewal. Our remark about pro- 
longed continuity applies onlyto the battery, shown in Fig. 3, 
which—in our estimation—is the only one that can be of 
general utility. The active metal is a small cylinder of 
pure zinc, and the exciting fluid sulphate of mercury. 
When used for discontinuous work, this battery may last 
for twelve or eighteen months. For medical purposes, Fig. 1 
will answer very well, so long as the solution is sufficiently 
concentrated ; this will, of course, depend upon the frequency 
and duration of its action. BB is atube which has an 
important office to discharge. It is made of glass or some 
other material not attacked by acids, and is of such length 
as to project a little above the level of the fluid when the 
battery is in action. The upper extremity is surrounded 
with a piece of sheet india-rubber forming a valve similar 
to that of an ordinary air pump, and which, without impro- 
priety, may be called the safety valve of the whole apparatus. 
This ingenious contrivance is shown on a large scale at V, 
Fig. 2. The gases evolved are confined within the jar and 
tube, until, by their accumulation, they acquire sufficient 
pressure to force their way out through the valve. The 
latter is so constructed as to allow them to effect their 
escape only when their elastic force should be so great as to 
endanger the safety of the cell. In this simple manner, a 
very desirable end is attained, viz., the preservation of the 
operator from the noxious fumes of the battery. This tube 
is especially necessary for the bichromate cell, as the sul- 


phate of mercury gives off but very little gas. A movable | 


cap, D D, Fig. 2, is provided for convenience in renewing 
the zinc and the liquid. It is made of some insulating and 
waterproof material, generally ebonite. E E is an india- 


rubber washer, and F F a cotter fixed in the top of the jar. 


Fic. 3. 










































































—_— 


It is necessary that the different parts of the cap fit in 
hermetically so as to prevent any outflow of the liquid. 
Due attention is paid to secure good contact, that being of 
primary importance in all batteries The positive terminal 
is not in immediate connexion with the carbon, as experience 
shows that acids are only too prompt in finding their way 
up through the pores of that compact substance to the brass 
or copper conductors; but it is in contact with a small 
strip of lead which is attached to the negative plate. The 
lead is covered over with a layer of pitch, to prevent oxida- 
tion. The cells may be connected either for quantity or 
tension ; the latter, however, is the usual arrangement, owing 
to the end for which the battery seems to be especially 
intended. 

We said, above, that no new scientific principle is in- 
volved in this battery; and, in repeating, this statement 
it is far from our mind to underrate its practical utility. 
We certainly do not think it would do for telegraph pur- 
poses generally ; its feeble electro-motive force unfitting it 
for transmitting signals to any considerable distance, and 
its rapid exhaustion and polarisation rendering protracted 
work impossible. As for the lecture-table, it may be 
used with advantage whenever a weak current may answer, 
or a fast decreasing action may not be incompatible with 
the success of an experiment. Its proper sphere of utility— 
within which it seems destined to render very valuable 
service—is for medical coils, needle or dial telegraphs, and 
particularly electric bells. It is just such a battery as is 
wanted in private houses, in hotels or offices. It occupies 
but little space, is not expensive, requires no technical 
knowledge and but a trifling amount of attention, and in 
no way incommodes the operator or acts corrosively on the 
furniture of the room in which it may be placed. Accord- 
ingly, the more these advantages are considered, the more 
Mr. Stanley's portable battery must be appreciated. 


NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market has been 

retty steady cusieg the past week, the price ranging betwixt 

08s. and 110s. 6d. Yesterday 110s. 6d. was the opening 

price, and business was done down to 110s., at which sellers 

remained. There is little or no change to report in makers’ 

iron, but a reduction of 20s. per ton has been declared by the 
malleable iron masters. 








No.1. No. 3. 
s. d. 8. d. 
G.m.b, at Glasgow ova ose eae 1120 1100 
Gartsherrie _,, eee eve on 122 6 1126 
Coltness - eee eee one 123 6 1126 
Summerlee _,, ose a eco 1210 1110 
Carnbroe - eee eco oe 116 0 111 0 
Monkland ~ ose oe os 1150 111 0 
Langloan, at Port Dundas ane we 1200 1126 
Gle ~ { Ardrossan poe - ii? ° i 9 
engarnock, at ose ose 17 2 
Eglinton ° ‘ite oe 1126 1106 
Dalmellington _,, eve ees 1120 1100 
Carron, at Grangemouth, selected ... 122 6 


| Shotts, at Leith... ... .. .- 1210 1126 
| Kinnell, at Bo'ness a eve ons 11460 1100 
(The above all deliverable ——e 


Nail rods ... eve ove a" oo | «C—«s«da6'}. 
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The shipments last week amounted to 12,107 tons, as against 
16,599 tons in the corresponding week last year; but there 
is practically no iron being shipped to America. The prices 
fluctuated last month between 116s. 6d. and 104s. 9d., and the 
stock in Connal and Co.’s warrant stores was reduced 
8311 tons, amounting at the close of the month to 50,198 tons, 
with warrants in circulation for 39,000 tons. The market 
was flat this forenoon, and business was done at 109s. down 
to 107s. 9d. cash, closing buyers at the latter, sellers 108s. 
In the afternoon flatness was again the rule, and 107s. 8d. 
4 was accepted, 108s. Friday, closing sellers at latter, 
uyers at 107s. 9d. 


The Clyde Trust and Crane Accommodation.—At the ordi- 
nary meeting of the Clyde Trust yesterday, the subject of 
crane accommodation for the harbour of Glasgow was 
again brought up for consideration. Two of the members of 
the Trust, who are largely engaged in marine engineering, 
Messrs. Rowan and Inglis, were in their places for the discus- 
sion of a motion by the former, but as the attendance was so 
small it was agreed to defer the discussion till next ordinary 
meeting of the Trust. There is, no doubt, that there is great 
need for additional crane accommodation. 


West of Scotland Association of Gas Managers.—The 
first annual meeting of this Association was held at Newton- 
Ayr last week, Mr. Key, of Dumbarton, president, in the 
the chair. A very favourable report was submitted by the 
secretary. Fifteen applications for admission to the member- 
ship of the Association were sustained, and some extraordi- 
nary and honorary members were elected. The Association 
is not yet eighteen months old, but there are nearly sixty 
members. After the formal business pertaining to the meet- 
ing was concluded, three interesting papers were read. They 
were on “A New Method of Utilising Hydrogen Gas in the 
Ignition of Illuminating Gas on High Buildings and other 
Places not easily Accessible,” by Mr. Malam, Dumfries ; 
“ Management of Steel Gas Mains,” by Mr. J. Hall, Port- 
Glasgow ; and “ Management of Purifiers,” by Mr. M. Hunter, 
Rothesay. It was resolved to hold the next quarterly meet- 
ing in Glasgow in the month of September. 


The Special Rules under the Mines Regulation Act.—It 
is arranged that the adjourned meeting of the conference 
that was held two or three weeks ago between a number of 
the Scotch mineowners and the representatives of their work- 
men for the settlement of the differences which exist between 
them on the subject of the special rules shall be held in ony 
on Friday. It is understood that the mineowners will be dis- 

to yield upon some points, but not upon the rule which 
ays the duty of propping the working places upon the 
miners. 

The Highland and Agricultural Society of Scotland.—This 
ear’s show of the Highland Society is to be held in the King’s 
ark, — The annual exhibition of the Society has 

only been held twice in Stirling previously, in 1833 and in 
1864. The number of entries is oars large that the 
forthcoming show promises to be one of the finest, if not the 
finest, that oe yet been held. “A week there were, ex- 
cluding implements, 1881 entries, while there was never a 
larger number except in the case of the Edinburgh show in 
1869. The entries in the department of implements were 
1500 last week. In order to suit the convenience of the 
Prince and Princess of Wales, it was resolved to 

the show this year a week longer than the usual time, holdi 

it in the first week of August ; but it is now found that their 
Royal Hi cannot be present, on account of the visit 
of their royal guests from Russia being prolonged till the 
middle of August. ; 
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DOUBLE-ACTING STEAM HAMMER, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY THE CHEMNITZER WERKZEUGMASCHINEN FABRIK (LATE J. ZIMMERMANN), 
CHEMNITZ. 
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We present (on this page) an engraving of a small 
double- acting hammer, exhibited at Vienna by the 
Chemnitzer Werkzeugmaschinen Fabrik (formerly J. Zim- 
mermann), Chemnitz. It is a very neat and handy little 
tool, and is arranged to be either hand-worked or self- 





| 


| of the hand lever, d. 


acting, its maximum speed in the latter case being about | 


200 strokes a minute. The general shape of the hammer 


is clearly shown in the engraving; and we may remark | 


that the casting is remarkably clean and good, which is by 
no means always the case in the tools of even the best 
German makers. The piston rod is of cast steel, the tup 
and piston being in one piece with it, and the lower cy- 
linder cover and gland being on this account made in 
halves. The upper end of the piston rod is flattened to 


prevent it turning round. There are two valves only, an | 
admission valve, a, and a distribution valve, b. The former | 


is controlled by the lever, c, the rest of the gear being all 
in connexion with the distributing valve. When it is de- 


sired to make the hammer self-acting, the hand lever, d, is | 

| selected by the Committee of Thirty of the Citizens’ Muni- 

| cipal Reform Association to represent them at the test of the 

| engines of the Belmont Water Works. The following is a 

| complete copy of the report which he has made to the - 
mittee : 

| Mr. James Doughert 


made fast by a screw in the position it at present occupies 
in the link, e. This link is merely a slotted lever, free to 
vibrate a little when the lever, d, is moved, but not other- 
wise in connexion with the valve gear. The handle, g, is 
then turned until the sliding block in the end of the con- 
necting rod, /, has been moved by the screw to the end of 
the link furthest away from the spindle, k. The slotted 
link in which the block works is on the same spindle, k, 
with the rod, /, and is compelled to vibrate along with the 
latter. The distribution valve is then worked automatically 
from the tup by the lever, J, the distance, k f (in the new 
position of 7), being the length of the lever which works 
the valve through the connecting rods, fand h, and the 
lever on the end of the valve spindle. When it is desired 
to work the hammer by hand, the screw securing d to ¢ is 
loosed, so that the former can be moved at will, and / is 
screwed down by the handle, g, to the lower end of the 
slotted link. As/is then immediately between & and the 
valve, its motion (which is just as great angularly as be- 





| piston to intensify the blow. The gear for working the 
| distribution valve is of steel. 
machine is 2200 kilos., or very nearly 44 cwt. 


| 


_ of the Expert selected by the Citizens’ Committee of 
hirty, upon the Trial of the Belmont ——_ Engines. 


} 


| the Belmont Water Works, I communicated with the mem 


| Councils. At that time all preli arrangements had 
| been made, the engines, pumps, and boilers had been 
thoroughly overhauled and cleaned, and the committee had 


examined the engines and pumps when they were taken 


| apart, being unanimous in reference to the integrity of the 
| workmanship of the machinery. So far as I was able to 
| judge, the construction i i 


en 
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fore, being still derived frcm the tup), has no appreciable 
effect on the valve, which is now entirely under the control 








The maximum stroke of this hammer is 280 mm. 
(11.02in.), and the weight of its piston and rod, &c., 
70 kilogrammes (114 1b.). It is worked at a pressure of 
75 1b. per square inch, and, as has been already mentioned, 
it is double acting, the steam being admitted above the 


The weight of the whole 








REPORTS UPON THE TESTS OF THE 
WORTHINGTON PUMPING ENGINES AT 


BELMONT.* 
(Concluded from page 411, Vol. xv.) 


Ir will remembered that Henry P. M. Birkinbine was 


y: Chairman of the Committee on 
Water, Citizens’ Municipal Reform Association : 
Sir,—When your note of May 10th was received, inform- 
ing me of my selection as expert for the Citizens’ Munici 
Reform Association, in the test of the engine and pumps at 


bers of the Committee previously appointed by the City 


of the engines is satisfactory. 





The ey were made to commence the test on 
May 15th. fore noon that day all parties were repre- 
sented, and the test was commenced at twenty minutes to 
five, p.m., being continued until May 17th, at five o’clock, 
p.m., a period of forty-eight hours and twenty minutes. 

The engine was handled in a masterly manner by Mr. 
Jenkins, foreman of the works where the engine was built, 
assisted by Mr. Root, who set the engine up, and by the city 
agen on duty at the works. 

The following memoranda of parts of the engine and 
boilers were furnished me: 

Steam was generated in six boilers, each haviig two mud- 
drums attached. 

Diameter of boilers, 54in. 

Length of boilers, 30 ft. 

The convex heads increase the length of the boiler at the 
centre to 30 ft. 10 in. 

Diameter of mud-drum, 28 in. 

Length of mud-drum, 22 ft. 

Total grate surface, 264 square feet. 

Total heating surface— 


In boilers, . 1479 square feet. 
In mud-drums, 1969 ~ 
3448 


” 

Compound duplex pumping engine—Diameter of high- 
pressure cylinder, 29 in. 

Diameter of low-pressure cylinder, 50} in. 

Diameter of pump plunger, 22} in. 

Diameter of piston rod of pane 4in. 

Travel of piston between cylinder heads, 50 in. 

Average displacement of pump plunger, per stroke of 
48 in., 81.316 gallons. 

Height of lift from water in Fairmount dam to overflow 
of reservoir, 208.03 ft. 

Pumping main, 30 in. in diameter. 

Pumping main, 4167 ft. long. 

In conducting the tests, observations at the engine house 
were made every thirty minutes, and carefully recorded. 

1. Of the pressure of steam in the boilers. This was 
maintained at an average of 48.85 lb., never falling below 
48 lb., and reaching 50 lb. at but one observation. 

2. Of the pressure of steam at the engine gauge. This 
averaged 46.66 lb., never falling below 45lb. nor exceeding 
47.5 lb. 

8. Of the vacuum in the condenser. This was maintained 
nearly uniform at 26.6 in., varying but 0.26in. As the 
plunger displacement was to be considered as the capacity of 
the pump, I inquired if water for condensing the steam 
would be taken from the ascending main, and was assured 
that it would not be done. After the test was well under 
way, water for condensing steam was drawn from the as- 
cending main, as the engineers in charge stated that other- 
wise it would be impossible to maintain the vacuum. To 
this I objected, as an engine constructed so that a part of 
the condensing water , under ordinary circumstances, to 
be drawn from the main, under a pressure of over 200 ft., is 
in that respect defective. 

The temperature of the water was 66 deg. 

The amount of water thus taken from the ascending main 
is impossible to determine. _ 

4. Of the gauge on the delivery end of one of the pumps. 
This averaged 86.724 lb., but, as the index vibrated from 
5 to 8 lb. at each stroke of the pump, the readings were ne- 
cessarily imperfect. The pressure indicated by the gauge is 
probably greater than the actual pressure due to the height 
of the lift above the auge (190.75 ft.), and the friction on 
the ascending main. Taking the average reading of the 
gauge as correct, and adding the height of the gauge above 
the water in the pump well, the lift will be equal to 
217.74 ft. 

5. Of the number of strokes. The average was 48.138 
strokes per minute; never by count falling below 47, and 
in but two instances observed increasing to 50. 

6. Of the length of stroke. When the engines were 
started, before the test began, the stroke was about 48 in., 
which the city’s engineer in charge reported was the ordinary 
stroke of the engine. This allows 1 in. at each end for clear- 
ance, to meet an emergency, such as an increase of steam 
pressure, or the imperfect closing of the pump valves. 

By an arrangement of valves the stroke was increased to 
49.25 in., when the test began, and after four hours it was 
worked up to 49.375 in., ss maintained at the same stroke 
for most of the test, never falling below 49in. The average 
during the entire test was 49.347 in. 

To this increase of stroke I made objection, as it caused the 
engine to be worked in an unusual — and increased the 
capacity of the pumps 2,34, per cent., without requiring any 
more steam than was necessary to make the ordinary phe 
of the engine, thereby augmenting the duty. 

7. Of the amount of feed water. This water was supplied 
through a measuring tank graduated to 20 cubic feet ; 19 cubic 
feet was the usual charge. When this was B pans may out, the 
tank was replenished. The total amount. of water supplied 
to the boilers was 5212 cubic feet. A leak discovered in the 
feed pipe, which was estimated to have lost 30 cubic feet, 
reduced the amount of water evaporated to 5172 cubic feet, 
or 318,181 Ib. 

The average temperature of the feed water as it entered 
the boiler was 133.8. 

At the end of forty-eight hours the level of the water in 


pal | the boilers was found to be 0.75 in. lower than when the test 


began. 

This will i the t of water evaporated 48.13 
cubic feet, or 29611b.; but as the water was simply con- 
verted into steam in the boilers, it was at a great saving of 
fuel over that supplied from the feed. 

The total amount of water evaporated was, therefore, 
5220.18 cubic feet, or 321,142 Ib. 

8. Of the coal consumed. The coal for the test had been 
carefully selected, screened, picked, and stored in the boiler 
room. 


At the commencement of the test steam was at 48 Ib., the 








* From the Journal of the Franklin Institute. 


fires in proper condition, and water 2} in. in the glass gauge. 
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1800 Ib. of coal were weighed and delivered in front of the 
boilers. When this was burned another charge of 1800]b. 
was weighed out : this was continued until the close of the 
test, except the last two charges, when but 1200 lb. was taken 
for a charge. 

The amount of coal perceptibly fell off towards the close of 
the test. Attention was called to the fact that, the conditions 
remaining the same, there could be no difference in the 
amount of fuel required to do the work toward the close of 
the test, or at any other period during the time. 

And, while at the termination of the test the fires might 
apparently be as good as at the commencement, they could 
not possibly be of the same intrinsic value. That this posi- 
tion is correct is evident from the fact that, during the entire 
test, 0.287 lb. of coal was consumed per stroke of the engine; 
that during the first 40 hours 0.3118 Ib. of coal per stroke 
was used, and during the last 8 hours and 20 minutes but 
0.171 Ib. of coal per stroke was consumed. As there was no 
change in the work done, there must have been a deficiency 
in the amount of coal. This deficiency, estimating the last 
8 hours and 20 minutes to require the same amount per 
stroke as was consumed per stroke in the entire test, will be 
fully 3035 Ib. 

The total amount of coal consumed under the boilers was 
40,130 Ib., and the total amount of ashes, clinker, and un- 
burned coal taken from the ash pit was 4349 lb. A portion 
of this was screened in a sieve ped icked, the amount of un- 
burned coal being estimated at 1450 Ib., which was deducted 
from the coal burned. Objection was made to this. 

First. Because the coal used was not ordinary merchant- 
able coal, as it should have been, but had been carefull 
cleaned of all foreign matter, as is evident from the onal 
amount of refuse, less than 11 per cent., the usual allowance 
of merchantable coal being 20 per cent. 

Second. Because the small amount of unburned coal had 
no commercial value. 

The deficiency of feed water, amounting, as before ex- 
plained, to 2961 lb., would have required at least 357 lb. of 
coal additional had it been oupplied from the feed instead of 
— being generated from the water contained in the 

iler. 

The engine should therefore be charged with 40,130 lb. of 
coal burned under boilers, 3035 Ib. of coal deficiency in 
quality of fire, 357 lb. of coal deficiency in water; total, 
43,522 Ib. 

9. Of the evaporating power of the boilers. The total 
amount of water evaporated during the entire test, with the 
loss of water in the boilers added, was 324,1031b. This di- 
vided by the coal chargeable to the engines, will show that the 
boilers evaporated 7.447 lb. of water by the consumption of 
one pound of coal. This is certainly very satisfactory work- 
ing evaporation. The contract for the engine specifies that 
unless the boilers evaporate 9.5lb. of water with one pound 


of coal the engines are to be credited with the difference. As | 


the results contemplated by this clause of the contract are 
rarely‘if ever achieved in practice, it certainly cannot be 
considered in the calculation of working duty of the 
engine. 

ote.— Wicksteed, in a Table of results of the evaporating 
power of different boilers, shows 8.687 lb. to be the best re- 
corded result. See “An Experimental Inquiry concerning 
the Cornish and Bolton and Watt Pumping Engines,” &c., 
by Thomas Wicksteed, London. James Weale, Table No. 5, 
column 2]. 

Chief Engineer Isherwood, United States Navy, in his ex- 
periments at the New York Navy Yard, upon the compara- 
tive evaporative efficiency of coal, gives 4.7039 as a fair aver- 
age, and a waste of 20 per cent. in ashes, fine coal, &c. See 
** Engineering Precedents,” vol. 2, page 37. 

In the experiments made by the American Institute last 
fall, the average actual evaporation per pound of coal, with 
different boilers in competition, was Band to vary from 7.07 
to 8lb. “See Journal Franklin Institute,” No. 557, page 
389. ' 

10. Indicator cards were taken from the high pressure 
cylinder, the low pressure cylinder, the delivery side of the 
pump, and the pumping main immediately at the pump. 

These show that the steam is not used expansively in the 
high pressure cylinder; that the principal work of the low 
pressure cylinder is that done by the vacuum produced by 
the condensation of steam ; the increased area of this cylinder 
is its great advantage ; that so far as the steam end of the 
machine is concerned, no marked economy is possible. The 
pump card is perfectly satisfactory, showing a remarkable 
uniformity of pressure the entire fongth of the stroke; the 
actual delivery of the pump must be nearly equal to the cal- 
culated displacement of the plunger; the amount could not 
be ascertained, as a portion of the condensing water was 
taken from the ascending main, as above stated. 

11. Of water flowing into the reservoir. This was mea- 


sured by A wwarng it over a weir, arranged to use the formula | 


of J. B. cis, civil engineer. A hook gauge was used. It 


was graduated to read to the one-thousandth of a foot, and | 


the readings were taken every five minutes. These measure- 
ments may be relied upon as correct, and are as follows: 


lons. 
First twenty-four hours... ee 5,584,926 
Second twenty-four hours... . 5,559,318 
Twenty minutes... tee eee 71,124 





Total ea ei es» 11,218,368 

The total number of strokes during the test was 139,604, 
and the actual amount delivered into the reservoir 80,358 
gallons per stroke, a loss of 3.242 gallons per stroke, probably 
used for condensing steam. 

The above statement exhibits the fact that the test was 
conducted to show the utmost that can be done by the engine 
under the most favourable circumstances. The results must, 
therefore, be considered as theoretical when calculated in ac- 
cordance with the contract as interpreted by the committee 
appointed by city councils, for they do not exhibit the fair 
working value of the engines, with merchantable coal 
and run as under ordi circumstances. : 

It would be manifestly unjust to take an experimental 





result like the above as a standard of comparison for the 
economic working of this class of engine. 

Charging the engine with the amount of coal burned, and 
that necessary to make up the deficiencies as above, 43,522 lb., 
and crediting the engine with the actual work done, viz., 
raising 93,485,5131b. of water 208 ft., will give an actual 
working duty of 44,679,000 lb. 

That this estimate is correct is evident from the calcula- 
tions made of the average duty of these engines during 1871, 
taken from the report of the chief engineer, page 20. This 
gives 37,970,173 lb., or, from calculations med from records 
kept in a book in the engine house of the work done during 
the previous month (April), when the average duty was 
| 39,232,500. 
| While the engines as tested and calculated meet the re- 
| quirements of the contract, they are below the representation 
made to councils before the contract was made, namely, 
67,969,000 Ib. as an average annual actual duty. 

It is but justice to the b.ilders to say of the engine tested, 
| that it is not only well built but operates smoothly and regu- 

larly, and is fully up to the guaranteed capacity, but not to 
| gua pacity 
| the duty. 








Respectfully submitted, 
Henry P. M. Brexrnping. 





June 6th, 1872. 
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THE EAST RIVER BRIDGE, NEW YORK, 
(Continued from page 434, Vol. xv.) 
Removal of Boulders and Earth. 

BovuLpERs occurring inside of a chamber were usually left 
undisturbed until the caisson had sunk sufficiently to enable 
us to attack them above the water level. They were then 
split into manageable blocks by plug and feather. 

Boulders under the frame presented more difficulty. The 
| ground in which they were imbedded was cut away with 
| steel bars as much as possible; they were then drilled under 

water, and alewis inserted. The appliances for pulling them 
out of their beds were various. ose first in use consisted 
of double sets of block and tackle, aided by winches and crow- 
bars with a gang of thirty or forty men hauling at the ropes. 
All this force was frequently found ineffective. The strain 
required being usually from two to three times the weight 
of the stone. The cause of this lay in the air pressure, which 
amounted not only to the 15 1b. of atmospheric pressure but 
| the caisson pressure in addition, the whole being effective by 
| reason of the water-tight clay in which the stone was im- 
As soon as the boulder was loosened in its bed to a 
slight extent, it soon followed. These hauling arrangements 
were replaced after.a time by three uf Dudgeon’s hydraulic 
| pulling jacks, two of 10 tons and one of 15 tons capacity. 
| This proved to be a very effective instrument. They were 
usually attached to heavy screw bolts let into the roof of the 
caisson and formed part of a chain leading to the stone. 
Many boulders, however, resisted the united efforts of all 
three jacks. 

The removal of the hard earth could be effected at the be- 
ginning only by the use of steel-pointed crowbars driven in 
| with sledge hammers. Under water the blow of a pick has 
but little effect. The long-handled, round-pointed shovel 
answered best for lifting the material out of water into 
wheelbarrows. 

After the caisson had been lowered about 2ft. it became 
possible to build dams around the trenches under the frames 
| and bail out the water. This enabled us to see the work at 
| hand, and materially lightened the labour attending it. 
These dams were shifted from trench to trench, care being 
= always to leave an open trench leading to the water 
shaft. 

The removal of the water from the trenches was accom- 
plished partly by hand-bailing, then by air syphon pumps 
and steam syphon pumps, and finally by the compressed air 
itself, throwing it entirely outside of the caisson through 

pipes introduced through the timber and masonry. 
| To work the air syphon a complete system of 14 in. pipes 
was placed in the caisson with suitable connexion. Through 
this pipe air was introduced under a pressure of 60 1b., one 
of the main air pumps being set apart for that purpose. The 
pump was constructed on the principle of a Giffard injector, 
and as the duty required was simply to lift the water from 
8 to 4ft. it was expected to work well, but it never did. 
Steam was then introduced in place of extra compressed air 
through the same pipes. This answered the purpose admir- 
ably, Sraining the trenches in a short time. It afforded an 
ocular demonstration of the operation of a Giffard injector, 
since the caisson simply corresponds to the interior of a huge 
boiler, and steam under the same tension as the caisson pres- 
sure produced the desired result. One circumstance, how- 
ever, led to its early abandonment. When the pump had 
worked a few minutes, the temperature would rise to 100 
| deg., driving the men from that particular chamber. Re- 
course was then had to a simple flexible suction hose, com- 
municating with a pipe leading out of the caisson. The end 
of this hose was held in the water, so that about three-fourths 
of it was submerged. The compressed air rushing through 
the remainder of the opening kept the whole column of water 
in motion at a rapid rate. This mode is, of course, attended 
with a slight loss of compressed air, but it proved far simpler 
to raise the water 40 ft. out of the caisson than 4 ft. inside of 
the caisson. Soft mud and fine sand passed out readily with 


the water. 
Boulders under the Edge. 


The occurrence of large boulders under the shoe proved to 
be the most serious obstacle to a rapid sinking of the caisson. 
As long as the water from without still had free communica- 
tion with the air chamber, they had to be attacked under 
water, the most tedious of the operation being the 
removal of the earth in which they were embedded. en 
the stones extended :more than 2 or 3 ft. outside of the cais- 
son, no attempt was made to haul them in, but they were 
slowly chip 














enable the edge of the caisson to clear them. 
As soon as the dredges were at work, the excavated , 














to pieces, until enough had been removed to | 


material was dumped around the outside of the caisson with 
a view of stopping the ready passage of water under the shoe. 
This was effected after a time. Then, by building a clay 
dam around the boulder on the inside, and filling up the 
adjoining space with bags, it became possible to dig a com- 
paratively, dry pit underneath, into which it was tumbled, 
provided it was too large. 

Several boulders occurred which delayed all settling for 
three or four days at a time. In order to gain time a special 
force of some thirty men was then organised, who worked 
only at boulders from 11 o’clock at night until 6 a.m., when 
the regular gangs came to work. 

It may truly be said that the results of the first month’s 
work were not very encouraging. We had a material 
to deal with which is difficult to remove, even under 
favourable circumstances, on the top of the ground. The 
rate of descent had not averaged 6in. per week, and the 
boulders were increasing instead of diminishing in numbers. 
To look forward to a rate of lowering of even 1 ft. per week 
seemed hopeless. 

The work inside was rendered still more disagreeable by 
the frequent “ blows,” caused by the rushing out of the com- 
pressed air under the shoe. This would continue for several 
minutes until a returning wave of inflowing water from 
some other part of the caisson would check it, leaving, how- 
ever, a foot of water all over the ground for some time, until 
the air pressure drove it out and the occurrence repeated 
itself. trenches were usually flooded thereby, and had 
to be pum or bailed out incessantly. These flows 
were caused by change of the water level outside, due 
partly to passing steamboats, but principally to constant 
changes in the tide. The thiek fog which accompanied them 
was always an indication that they were transpiring in some 
part of the caisson. 

On the other hand we were gaining daily in experience. 
The workmen became more rat wen | to the novel situation 
and more practised in the particular kind of work to be done, 
and the heaping up of a bank of earth around the outside, 
led us to hope that when the caisson had sunk a few feet 
lower, the conditions of air pressure, and the general regimen 
of the caisson would become more equable, and what was of 
more importance, the free access of water from without 
would probably be materially curtailed. These expectations 
were more than realised. In a short time water became as 
scarce as it had been plenty before. 

(To be continued.) 








NOTES FROM GERMANY. 
Bonn, Juiy 1, 1873. 
BrEeEtroor Sucar. 

Tue production of beetroot sugar in Germany bas since 
the last twenty-five years become of considerable import- 
ance, particularly so in Baden, Saxony, and Silesia. 
During the campaign of last winter no less than 322 beet- 
sugar refineries were in operation, and over 3 millions 
of tons of beetroot were worked up, though with less ad- 
vantage than usual. The very mild temperature of last 
autumn and winter has caused the fresh germination of the 
roots a few months after they had been gathered, and 
thus a considerable portion of their sugar juice has been, 
decomposed before it could be boiled up. Out of the above- 
mentioned number, 243 beet-sugar refineries belong to 
Prussia, particularly to Prussian Saxony, where, near Mag- 
deburg, a great number of them are clustered together, and 
to the Rhenish provinces. 


ConsuMPTION OF Iron Ix GERMANY. 


Since the late Franco-German war the consumption of 
iron in Germany has increased at an enormous rate, owing 
to the necessity of providing the railways with new rolling 
stock and rails, and to the ever-increasing demand of all 
industrial branches for iron and steel. Though the home 
produce of iron and steel in 1872 may be estimated at 8 
millions of tons, the movement of the import and export 
will best illustrate how great the increase was when we 
compare the years 1868 and 1872. 





Import tons. Ex tons. 
1868. a 1872. se 1872. 
Pig iron 132,536 697,647 98,019 145,062 
Wrought iron 7,686 : 10,491 3,0488 
Rails ove 4,610 11,707 28,617 70,431 
Steel a 2,376 5,426 6,860 7,659 
Special iron 2,217 2,689 3,436 6,020 
Iron and steel 
castin 11,078 60,976 39,508 54,469 
Locomotives 824 8,372 1,674 7,314 
Engines and 
machinery 9,998 ° 29,813 12,474 31,326 
Total... 171,325 837,114 200,979 852,769 


This Table shows that the imports have increased over that 
of the year 1868 in 1872, for pig iron 426 per cent., wrought 
iron 361, rails 154, steel 128, special iron 21, heavy iron and 
steel cuttings 360, locomotives 309, and engines and machi- 
nery 198 per cent. The exports at the same time were more, 
pig iron 48, wrought iron 191, rails 146, steel 11.7, special 
iron 75.2, iron and steel castitigs, 37.8, locomotives, 364, 
and engines, &c., 151 per cent. This demonstrates clearly 
the great demand which Germany had, and still has, for 
raw material, while for finished articles, such as rails, 
special irons, locomotives, engines and machinery, it exports 
to foreign countries considerably more than it receives from 
abroad. With all this the iron manufacture and iron trade 
of the country has been very brisk; there are, however, 
already signs that the consumer is not any longer intending 
to pay the enormous prices for his supply which circum- 
stances had forced upon him in 1872. 
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THE IRON MANUFACTURE AT THE 
VIENNA EXHIBITION.—No. I. 


Ir is a well-known fact that the progress of our 
various branches of industry during the last twenty 
years has been characterised by a constant increase 
in the quantities and dimensions of the manufactured 

roducts. The consequences of this fact can be 
ollowed in every branch of our industrial enter- 
prises ; in the manufacture of paper, cotton, wool, 
and similar articles, as well as in the construction of 
all sorts of power engines, machines, tools, ships, 
docks, and public works. Inno branch of industry, 
however, do we find this growth so prominent as in 
connexion with our metallurgical processes. 

Every new exhibition proves the correctness of 
this statement, and shows us vastly enlarged 
dimensions of cast iron, steel, and wrought-iron 
products, as well as a steady increase in volume 
of the quantities dealt with in the different 
smelting processes. ‘The progress which has been 
made since the first Exhibition in 1851 in the 


manufacture of steel and wrought iron is well | 


known, and we need not infringe on the time of our 
readers by an'enumeration of the various new 
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methods which have been brought forward for the 
production of steel and iron on a large scale. 
Nevertheless, the Vienna Exhibition shows, in con- 
nection with its display of iron products, some in- 
teresting historical features which may prove of 
utility to the ironmasters in this country; so much the 
more as the study of our most recent progress in the 
iron and steel manufacture has proved the latter to 
be in most cases merely an application of old and 
well-known principles to large masses. 

We believe, in consequence, that the historical 
record of the development of metallurgical processes 
is not only interesting to the reader, but often may 
help us to solve questions of great importance, and 
to give our ideas a fresh and remunerative impulse, 

These reasons have induced us to present our 
readers with an historical sketch of the iron manu- 
facture in the conjoint provinces of Styria and 
Carinthia, as exhibited in the Vienna Exhibition, 
this history being of more than common interest on 
account of the well-known quality and fame of the 
so-called ‘ Styrian iron.” 

_ The exhibition of the Styrian and Carinthian 
ironmasters, contained in two separate pavilions, 
represents the progress in the manufacture of iron 
and steel from the most ancient times up to the 














present moment. The basis for the iron industry 
in these districts consists in the rich and large bands 
of spathic ore distributed over the locality, intermixed 
with some red ore in the southern parts of the 
country. Charcoal was always used as fuel, and the 
vast forests of Styria and Carinthia yielded sufficient 
quantities for the purpose. The first knowledge 
of the iron manufacture in these parts of Austria 
was afforded by the large mounds of slag which 
are found in the vicinity of the ore mines, and 
especially near Hittenberg, close to the Carinthian 
Erzberg (ore mountain), Celtic and Roman stones 
and medals have been found in these mounds, 
proving the antiquity of this iron industry. The 
first reliable statistical data, however, respecting 
the smelting of Hiittenberg spathic ore were found 
in several old documents of the eight and ninth 
centuries. 

In the year 1870 a most interesting discovery was 
made during the construction of the Hiittenberg 
Railway. In a cutting not far from the above- 
named place a set of iron melting hearths of Roman 
and Celtic times was found 6 ft. below the present 
surface of the ground. ‘These hearths are repre- 





sented in the annexed Fig. 1, from which it will be 
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Fig 1 


1 1) 








seen that they consist of two holes or ditches, R, R,, 
the upper one, R,, being supposed to have served as 
a calcining kiln, whilst the ioaes one, R,, represents 
the smelting furnace proper. 

These hearths were found near the mines of 
spathic ore in the neighbourhood of Hittenberg. 
The calcining hearth is fitted with a layer of char- 
coal, aa, }}in. thick, upon which a 10 in. layer of 
clay, 6 4, forms the inside lining of the hearth. This 
lining was found burnt by the action of the calcin- 
ing fire to a depth of 4in, The depth of the hearth 
is 2 ft., and its diameter 5 ft. 

The second, or smelting hearth, R:, is placed at 
a distance of 16 ft. from the former, and is % ft. deep 
and 4 ft. wide. The lining consists of a layer of 
6in. clay, ¢c, upon which a firebrick mass, consist- 
ing of clay and quartz, is uniformly spread to a 





ae 








thickness of 12in. This lining is burnt and glazed 





to a depth of 3 in. at the inner side, thus recording 
the higher temperature in this hearth during the 
smelting operation. 

Both hearths are filled with débris of burnt clay 
and slag crumbled down from the walls of the 
hearths, which seem to have been raised ] ft. above 
the surface of the ground. The space between 
the two hearths is paved with stones. ‘The slag 
was deposited at H,, and contains many unburnt 
pieces of charcoal. The analysis of the slag has 
proved that the yield of the spathic ore in use, con- 
taining from 50 to 60 per cent. of iron, was only 15 to 
20 per cent. The blast seems to have been furnished 
by bellows from the top of the furnaces. A Roman 
cornice has been found near the smelting hearth. 

These discoveries point out a very primitive pro- 
cess as compared with our present means of iron 
smelting ; but centuries vanished before any real im- 
provements were introduced. Nevertheless we find 
that the preparatory calcination of the ore previous 
to its being introduced in the smelting furnace, isa 
very ancient mode of economising labour and fuel. 
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The next amelioration in the iron smelting pro- 
cess was inaugurated by the introduction of blast 
furnaces in the eighth century. These furnaces (see 
Fig. 2), had a diameter of from 3 ft. to 4 ft. and were 
from 5 ft. to 6 ft. high. They were placed near the 
ore mines of the country, and erected in such posi- 
tions on the mountain ridges as to be subject to a 
constant draught. The inside of these stoves was 
lined with fireclay, and the bottom was concave, so 
as to receive the iron bloom, which was removed 
through an opening made in the front of the 
furnace. The first of these stoves were not worked 
with blast, but an underground channel or flue, 
ending below the furnace and opening on the moun- 
tain side, was thought sufficient to create the necessary 

ht. After the introduction of bellows, the blast 
was delivered to the fire by clay tuyeres projecting as* 
far as possible in the inside of the hearth. 
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The furnace having been filled with ore and char- 
coal, and the fire lit, the blast was turned on and 
the whole mass well mixed together. The operation 
lasted from 10 to 12 hours, when a bloom of 2 to 3 
ewt., mixed with slag and coal, was produced and 
extracted. The yield was from 25 to 30 per cent 
out of the iron ore, which shows a progress of 10 
per cent. as compared with the first method. 

The introduction of water wheels, and the neces- 
sity of using blast at a higher pressure to obtain a 
larger yield in a specified time, soon obliged the 
owners of iron furnaces, to change the site of their 
amelting places and to transfer them to the vicinity 
of water power. The dimensions of the furnaces 
were enlarged and the bellows worked by water 
wheels. ‘These furnaces were commonly called 
** Wolff furnaces,” and had a rectangular base 4 ft. 
or 5 ft. by 3 ft. and a height of from 6 ft. to 8 ft. 
After the sixteenth century the base was changed 
into an elliptical or circular form, and in the eigh- 
teenth century these furnaces very much resembled 
the oldest types of high blast furnaces. 


Fig.4. 


Pig.3. 





Fig. 3 shows the section of a Wolff furnace at 
Sélling, in Carinthia, dating from the year]775. 4 
breast openingin the front of the furnace was provided 
for the removal of the iron bloom at the end of the 
operation, This breast opening, 2 ft. square, was 
closed with clay when the blast was on. At the 
opposite side of the furnace a slot 5 in. wide and 2 ft. 
high allowed the slag accumulating in the furnace to 
run out, this slot being closed with clay according 
to the increasing level of the molten iron inside the 
furnace. The blast tuyeres passed through the breast 
opening ; and from time to time they were set in a 
higher level as the rising iron necessitated their re- 
moval. The operation lasted from 19 to 20 hours, 
and yielded a bloom of from 12 to 15 cwt. 

Puddle iron or steel was manufactured in these 
furnaces, according to the demand, by changing the 
inclination of the tuyeres. The annual production 
of a Wolff furnace amounted to about 150 tons. 
The cost of production for fa/fa ton of iron was as 
follows : 


£s. d. 
Ore 1 ton 11} owt, ove eee eee 016 1 
Charcoal, 450 cubic feet eve eco 140 
Labour ... es eve ooo owe 0 010 
Freight and divers expenses... ove 0 3 6 
nh ch: aie’! eee he 023 
Duty eee ove ove ove 0 210 

29 6 


To 
Cost of one ton of iron 42 18s. 10d. 

The blast was provided by two common bellows 
worked by water wheels. The bellows were 8 ft. 
long and 3}ft. broad. They supplied 240 cubic 
feet of air per minute. 

At the end of the sixteenth century high blast 
furnaces with a continual smelting operation came 
into use. These furnaces were 15 ft. high and had 
square sections, 18 in. at the top, 3 ft. at the boshes 
and 24 in. at the bottom. A chimney was placed 
on the top of them, 15 or 18 ft. high, to increase the 
draught. Fig. 4 shows the section of a blast furnace 
erected in 1768 at Mosinz, in Carinthia, These fur- 
naces were in blast at the utmost during 15 weeks, 


when they were taken into repair. The production 
was about 2 tons per day, and the actual cost of the 
pigs obtained averaged 3/. 10s. per ton. At the 
end of the eighteenth century the dimensions of the 
furnaces were increased, and their production in 
consequence increased up to the present time. The 
largest blast furnaces for charcoal pig iron now in 
blast are at Vordernberg, in Styria, and reach a pro- 
duction of about 35 tons per day. 

The sections on the preceding page show the 
different types of blast furnaces in use in Carinthia | 
from the beginning of the present century, and give 
an excellent illustration to the statement at the be- 


Next comes Messrs. D. Adamson and Co, with 
two double-flued, or Lancashire, boilers of exactly 
the same external dimensions as the pair just de- 
scribed. One of them is of steel, while the other 
is of wrought iron. The flues have welded longi- 
tudinal seams, and are made in 3 ft. lengths, united 
by Mr. Adamson’s well known flanged joints. The 
flues are intersected by cross tubes welded in place. 
Mr. Adamson further shows in front of his boilers 
one of these welded flue lengths, which is, without 
doubt, the most remarkable piece of boiler work to 
be seen in the Exhibition. The external flues are so 
arranged that the hot gases return along the bottom 





ginning of this article concerning the constant in- 
crease in the quantities dealt with in the metallurgical 
processes. 


BOILERS AT THE VIENNA EXHIBITION. | 
PROBABLY on no previous occasion have there 
been so many different boilers at work together as | 
there now are at the Vienna Exhibition. This | 
circumstance arises from the fact that each country | 
was allowed to supply the steam for driving its own | 











to the front end, and then pass to the chimney by the 
two sides. In each of these latter flues a damper is 
situated, which is worked from the front face of the 
boiler by means of a handle attached to a lorg rod, 
the further end of which is provided with a bevel 
wheel working into another fixed on the axis of the 
damper ; this is a very handy arrangement which 
might, with advantage, be brought into more exten- 
sive use. 

The next boiler on the list is that of Messrs. 


machinery from boilers exhibited by its own manu-| Howard, of Bedford, and is of the well-known 
facturers—an arrangement which it will be remem- | water-tube type made by that firm. Tt consists 
bered did not hold good in Paris, 1867, where all| of twenty tubes each nearly 9in. in diameter and 
the steam generators employed in the service of the | 9 ft. long, arranged in five horizontal and four 
Exhibition were of French make, excepting only | vertical rows. Each tubeis formed of wrought iron 
those in the English department. As may easily welded, and the front ends are closed by screw caps ; 
be guessed, the number of different kinds of boilers | the rear ends of each vertical row debouch into 
now sliown in Vienna is very great, and it is our/@ vertical tube, while the front ends of the 
purpose to-day to give such a brief description of | lowest horizontal row are fastened into the feed- 


the collection of each separate country as may | 
serve fora guide to the engineer visiting the Ex- 
hibition, while we intend later to supplement this 
account by detailed drawings and descriptions of 


water pipe, and thus all the tubes are put in com- 


|munication with one another. All the tubes are 
| inclined in position ; the direction of slant running 


upwards from the front to the rear end. The 


- 


such examples as may merit special notice. | greater part of the top, and a smaller part of the 

The total number of boilers exhibited is thirty- | second horizontal rows are always filled with steam 
one, of which twenty-five are now to be seen at | when the boiler is at work, thus forming a sort of 
work, and in this number the boilers of semi-fixed | drier, and, perhaps, even a superheater, which is 
engines are not included. There are, further, many | very useful in doing away with the priming, which 
parts and fittings of boilers, such as patent grates, | would otherwise ensue from the want of an easy 
furnace doors, feedwater heaters, &c., several of| transit from the heating surface to the steam 
which are interesting, and deserve special attention. | reservoir, which latter is. a horizontal tube com- 
Of the above-mentioned number municating by means of smaller pipes with each of 








America exhibits ..  .. 1 the four vertical rows. The furnace is situated un- 
England _,, a a a A derneath the boiler, and the flame is carefully 
—. ” oe oe ee guided so as to impinge equally on every part of 
ro ae vars) ae 1 the tube by means of a very simple system of baffle 
Germany a wes 9 plates. Access is gained to the inside for cleaning 
Austria " “a purposes by means of a smokebox door situated in 
Three sets, or six boilers of the Austrian collec-| the front of the boiler. 
tion, are employed in driving the three pairs of} The next and last of the English boilers to be 
pumping engines which have been often referred to| seen at actual work is one contributed by Messrs. 


|in these columns, while nearly all the others ex-/| Cater and Walker; it is of exactly the same type 
| hibited are employed in the service of the Me- | as the set manufactured by the same makers for 
| chinery Hall itself, and are to be seen in the boiler! the Albert Hall. In form it is cylindrical, and is, 
houses outside, and at the back of, this latter| moreover, multitubular, the arrangement of the 
building. |tubes being, however, quite different to that 

The American boiler exhibited was manufactured | usually adopted. The firebars are underneath 
by Pitkin Brothers and Co., of Hartford, Con-/the front end, and the flames, &c., pass along the 
necticut, and was lent by them to the National | bottom of the boiler, and then rise up into a sort of 
Commission, in order to furnish the steam required | uptake formed in the body of the cylinder, whence 
for their section of the Machinery Hall. It isa quite| they pass through a set of inclined tubes to the 
simple, multitubular, cylindrical boiler, lying hori-| front end, where they find themselves in a second 
zontally. The furnace is situated underneath the| uptake or smokebox. A second set of straight 
front end of the barrel, the flames pass from | tubes conduct the hot gases back again to the rear, 
thence underneath the bottom, and return through | whence they pass directly up the chimney. The two 
the tubes to the front end, from whence they are | uptakes are stayed by means of water tubes, and 
conducted directly up the chimney. The front end | the front one is provided with a smokebox door, by 
is closed by a smokebox door, by means of which | means of which access is gained to the tubes for 
access is gained to clean the tubes, There is| cleaning purposes, The steam is collected in a large 
nothing in this boiler which calls for further notice. cylindrical steam dome or steam drum. 

The collection in and around the English house| Outside the house there is another English 
comprises two of Galloway’s well-known boilers, | boiler contributed by McNicol. It is a water 
two of Messrs. Daniel Adamson and Co.'s, one of | tube boiler similar in principle to that of Messrs. 
Howard's “ patent safety boilers,” one by Cater and | Howard, but differs from it in details and dimensions. 
Walker, of Southwark, and one of Sinclair’s patent, |The tubes are much smaller in diameter, and are 
exhibited by John McNicol, of Glasgow, while in | fastened by being expanded into the transverse and 
addition there are three ‘‘ patent economisers” or | feed-water pipes. This boiler has not been shown 
feed water heaters exhibited respectively by Joseph | at work, and there is nothing further of interest to 
Twybill, by Edward Green and Son, and by Andrew | say about it. 






















Bell, all from Manchester. 

Taking these exhibits in the above order, we 
come first to Messrs. W. and J. Galloway and Sons, 
who exhibit two boilers each 24 ft. long by 7 ft. in 
diameter. They have each two internal fireboxes 
merging into an elliptical flue, which latter is pro- 
vided with 24 Galloway tubes, and 6 side pockets. 
The heated products of combustion return to the 
front by two exterior side flues, and are thence 
conveyed along a bottom central flue to the chim- 
ney. ‘These boilers are so well known, and their 
advantages are so fully recognised both at home and 








abroad, that it is unnecessary here to say anything 
further about them. 


The account of this part of the English exhibition 
will be completed with the description of the three 
economisers, all of which are apparatus for saving 
fuel by causing the waste gases from the boiler to 
impinge on a number of tubes filled with the feed 
water before allowing them to escape up the 
chimney. The two of Messrs. Twybill and Messrs. 
Green are, to all intents and purposes, the same, 
and consist of long tubes set vertically in the path 
of the gases. In both cases scrapers are provided 
to free the outside of each tube from the accumula- 
tion of dirt and soot, and these scrapers are caused 
to move up and down by means of chains coiled 
round wheels, which latter take their motion from 
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a piece of shafting driven by a strap and pulleys. 
The third feed water heater, exhibited by Mr. Andrew 
Bell, consists of coiled iron tubes, which contain 
the water ; the scraper, in this case, is mounted on 
a revolving spindle, and travels gradually all over 
the coil. 

Leaving England and travelling.east, we next 
come to France, which is represented by one single 
specimen contributed by Fives Lille. More smoke 
comes from this boiler than from any other in 
the Exhibition, and up till now it has not given 
good results. It belongs nevertheless to a type 
which has found great favour in France, and is 
known in that country by the name of “ chaudicre a4 
bouilleurs.” In England it is commonly called the 
‘‘ elephant,” or ‘‘ French” boiler. It consists of a 
main horizontal cylinder, underneath which are two 
smaller ones, which are called heaters or ‘ bouil- 
leurs,” and are connected with the main boiler by 
means of vertical tubes of large diameter. The front 
ends of these heaters are closed by mud-hole doors, 
for the purpose of cleaning out the sediment, most 
of which collects there. The furnace is underneath 
the heaters, and the gases are conducted all along 
and around them and the main boiler by means of 
side and central exterior flues, there being no in- 
ternal tubes or flues whatever. 

We next come to Belgitim, and find there two 
boilers at work, namely, one sent from Cockerill, of 
Seraing, while the other is one of Belleville’s inex- 
plosible boilers contributed by a Brussels house, The 
former is merely a horizontal cylindrical multitubular 
boiler with internal firing, and without any brick 
setting or external flues, which needs therefore no 
more detailed description, while the latter, which is 
a small water-tube boiler, has already been de- 
scribed in our pages. 

The Swiss boiler is exhibited by the celebrated 
house of Sulzer, in Winterthur. So excellent, both 
in design and execution, are all the exhibits of this 
firm, that it is some satisfaction to know that their 
chief engineer, Mr. Brown, is an Englishman. The 
boiler in question is a horizontal cylinder, with two 
internal flues containing the furnaces. Each flue 
is provided with two of Galloway’s tubes at the far 
end, while over the better part of their length is 
fixed a plate curved to the form of a segment of a 
circle, the duty of which is to prevent deposit from 
settling on the crown of thefurnace. The rationale 
of the action of these latter is as follows: There is 
a water space of about 3in. in width between the 
flue and the plate, the water in which, being ex- 
posed to the most violent action of the flames, gets 
rapidly heated, rises and escapes through a longi- 
tudinal slit in the top of the plate, its place being 
supplied by cold water; a very rapid circulation is 
thus set up, which prevents the formation of a de- 
posit on the parts in question. The length of this 
boiler is 20 ft. 2 in., and its diameter 6 ft. 3} in., and 
the heating surface is 807 square feet, this latter 
quantity includes, however, the feed-water heaters, 
which form one of the principal features of the 
system. These heaters are three in number, the first 
being, in reality, a separate water-tube boiler on 
the Belleville system, which is placed athwart the 
flues in a smokebox at the rear end; the hot gases, 
after circulating round these tubes, pass through 
flues in the brickwork, which flues contain the 
other two heaters, these latter being simply a pair 
of cylindrical boilers, 193 in. in diameter, and 
27 ft. 10in. long. It should be added that the feed 
water, before being supplied to these economisers, 
is raised to a considerable temperature by the 
escape steam from the feed pumps, which are very 
neatly arranged, and well worthy of inspection. 
One other feature of interest is the grate, which is 
made on Mehl’s patent, and consists of a large 
number of very short, deep, and narrow bars, the 
interstices between which are, of course, also very 
narrow. A portion of this latter, showing the 
method of arranging the bars, is exhibited sepa- 
rately in the Swiss boiler house. 

Passing on eastwards, we next come to the Ger- 
man shed, in and around which eight boilers are 
shown, five of these being at work, while there is one 
additional boiler exhibited in the Machinery Hall 
itself. Of this number four specimens are sent 
from the Carlshiitte, near Rendsburg, two of them 
on Meyn’s patent, being kept at work, a third 
larger one of Meyn’s being in the Machinery Hall, 
while the fourth is lying outside the boiler house. 

Meyn’s patent boiler is a vertical cylinder, the 
heating surface, which is all internal, being of three 
sorts, viz., direct plate surface, water tube surface, 
and fire tube surface, The furnace is in a separate 








chamber outside the boiler, and the flames and hot 
gases on being generated, pass to the inside, which 
is in shape a second cylinder separated by a water 
space from the outside skin. Here they play round 
the water tubes, and against the sides of the inner 
cylinder, their passage upwards being checked by a 
bulkhead, which forms the crown of this inner 
chamber, and their escape to the chimney takes 
place through a number of tubes arranged round a 
circle near the edge of the bulkhead. The example 
of this patent exhibited in the Machinery Hall has 
the outside top plate removed, and as it lies on its 
side all the parts are exposed to view. It will there 
be seen that the water tubes are not circular in sec- 
tion, but of a tapering oval shape, the flat sides 
being corrugated to give them strength. It should 
be added that the products of combustion, after 
leaving the fire tubes, circulate over the surface of a 
cylindrical steam dome, thus drying, and perhaps 
even slightly superheating the steam. The fourth 
boiler from this factory differs from the other three 
in the water tubes, which, instead of being very 
numerous, and standing vertically, are limited in 
number to two, and lie horizontally athwart the 
inner chamber ; they are something of the shape of 
Gdalloway’s tubes, only that they are much wider. 
These boilers are in great favour at Krupp’s works, 
at Essen, where ten of them, each of 40 horse 
power, are employed to drive his 50-ton hammer. 
Twenty-five of them are now at work there, and 
twenty-four more are in process of erection. 

The patented boilers of Paucksch and Freund 
are the same in general arrangement as the Ameri- 
can boiler described above. ‘The tubes, which are 
of drawn wrought iron, are planted in two groups, 
which have a passage between them wide enough 
to admit a man for cleaning purposes. They are 
fastened to the tube plates by means of Berendorf’s 
apparatus, the tools belonging to which are to be 
seen in the French section of the Agricultural Hall. 
The manhole is fixed at the end of a wide tube 
projecting through the brickwork at the front face 
of the boiler. ‘The patentees claim that most of 
the mud collects in this tube, and that at any rate 
its condition isa good indication of the state of 
cleanliness of the interior. We may state that, 
though great numbers of these boilers have been 
sold, they have, nevertheless, come into disfavour, 
from the difficulty of keeping the tubes tight. 

Messrs. Dingler, of Zweibriicken, in the Bavarian 
Palatinate, who are the makers of what is perhaps 
the most interesting steam engine in the whole Ex- 
hibition, exhibit also a small boiler which is in- 
tended to produce steam at a pressure of ten atmo- 
spheres effective, this being the pressure at which Mr. 
Erhardt, the patentee, prefers to work his engine. 
The boiler consists of two horizontal cylinders, one 
above the other, and connected together by two 
tubes of wide calibre. The lower part contains an 
internal firebox, and is multitubular ; both firebox 
and tubes can be drawn out bodily. The upper 
division is filled two-fifths with water, so that three- 
fifths form the steam room. All the outer surface, 
with the exception of the front face, is surrounded 
by the hot gases, which, before their escape to the 
chimney, yield up their last remnants of available 
warmth to a tubular feed water heater. 

The last two German boilers are exhibited by 
Julius Bergmann, of Hattingen, in Westphalia. 
They are not at work, and are to be seen lying on 
the ground outside the shed. They are of different 
sizes, but the same in general design and principle. 
Each of them is a vertical cylindrical boiler, the 
cylinder not being of the same diameter throughout. 
The lower part is long and comparatively narrow in 
diameter, then the boiler suddenly doubles its width, 
and again as suddenly narrows into its original 
size ; this topmost part forms the steam dome. The 
rim or shoulder between the narrow lower cylinder, 
and the wider upper one is pierced with holes, into 
each of which is fastened a hanging ‘ Field” tube. 
These latter consequently are placed in concentric 
circles round the lower boiler, and their number 
depends of course on the difference in width be- 
tween this part and the upper cylinder. The firing 
is external, and the flame plays only against the 
outer surfaces of both water tubes and boiler proper. 
The water is introduced near the éxtreme bottom, 
and gradually rises through the lower cylinder, where 
it deposits most of the mineral matter contained in it 
on the bottom or footplate ; as this latter is quite pro- 
tected from the action of the fire, the presence of any 
amount of mud does no harm there whatever, and 
it can moreover be easily blown off every day. When 
the water reaches the tubes it is comparatively 





clean, and as the circulation in them is very rapid, 
the formation of deposit on the surfaces exposed to 
the fire is almost entirely got rid of. The safety 
valve is mounted on the steam dome, and the water 
and pressure gauges, &c,, are attached to the face 
of a drum, which projects from the wide cylinder. 

We now come to Austria, whose boilers..are ex- 
hibited in four different sheds. We will first take the 
one which supplies the steam to the Machinery 
Hall. It contains a set of three boilers by Sigl, the 
well-known locomotive and machinery maker of 
Vienna, Berlin, and Wiener Neustadt. His boilers are 
a modification of the French boiler described above, 
the chief difference being that the ‘‘ bouilleurs” are 
at slightly different levels, and instead of lying level 
are inclined in opposite directions, the front end of 
one ‘‘ bouilleur” being at the same level as, and in 
communication with the other one. The flues are 
arranged so that the gases leave for the chimney at 
the end at the lowest point of the lowest ‘ bouilleur.” 
This arrangement is to secure the coldest water 
coming in contact with the coldest gas, and that, as 
the water becomes gradually warmer, it shall meet 
with gas, which is also gradually warmer right 
through the entire boiler. ‘The firebars are very 
steeply inclined and we meet here the first and only 
attempt at a self-acting coaling arrangement in the 
whole Exhibition. In front of each furnace mouth a 
large hopper is fixed full of fuel, and the furnace 
door is slightly opened and then again closed, and 
the hopper given a slight jerk, by the action of an 
eccentric keyed on a shaft, which runs along the 
front of the tops of the boilers, and which is driven 
by the donkey pump. Every time that the door is 
opened and the hopper jerked a little, coal is ad- 
mitted, which easily works its way forward, owing 
to the great inclination of the bars. 

A fourth boiler is on view outside this shed, ex- 
hibited by the Prager Maschinenbau Gesellschaft. 
It is made on Kux’s patent. It consists of a long 
horizontal cylinder with internal firing, with one 
‘¢bouilleur” underit. At the back of these two are 
a pair of vertical cylinders, or drums, of the same 
diameter as the main boiler, standing one above 
the other, and connected together by a number of 
water tubes. The hot products of combustion, after 
passing through the flue of the main boiler, cir- 
culate among these tubes, and are then conveyed 
by an external flue round the ‘ bouilleur,” at the 
front end of which latter the cold water is introduced, 
The main boiler is, of course, in direct communi- 
cation with the upper vertical drum, while the 
‘¢ bouilleur” communicates in front with the main 
boiler, and behind with the lower drum. The ob- 
ject of all this arrangement is to insure a circulation 

y the ascent of the water in the tubes when these 
latter are heated by the hot gases. 

The second Austrian boiler house contains the 
steam generators for working the pumps at the ex- 
treme eastern end of the Machinery Hall. In this 
shed is a Lancashire boiler by the Grazer Mas- 
chinenbau und Stahlwerk Gesselschaft, and a multi- 
tubular boiler of the locomotive type by Baechlé, of 
Vienna. The only noticeable point in the latter is 
that the firebox crown is stiffened by being dished 
down instead of being stayed in the ordinary way. 

We can now return to the western end, where 
there are a pair of boilers by the Erste Brunner 
Maschinen Fabrik’s Gesellschaft, Each of these is 
a horizontally-lying cylinder, debouching at the 
rear end into a large vertical drum full of fire tubes. 
The furnace is external, and the hot gases, after 
travelling along the bottom of the horizontal cy- 
linder, pass through the tubes in the drum ; these 
latter are arranged in four separate clusters, with a 
cross-shaped passage left between them, in order 
to admit a man for eeaing, perpen 

The next and last boiler house is that attached to 
the pumping station, containing Decker’s pumps; 
it is situated just behind the Jury Pavilion. There 
are two boilers to be seen here, exhibited by 
Tedesco, of Prague. ‘They are each of them 
multitubular, the draught first passing underneath 
the outside surface, and then back through 
the tubes, and finally round a steam dome to the 


chimney. 


The most remarkable feature in these boilers is 
Bolzano’s patent grate and furnace door, an ar- 
rangement which was illustrated by us a short time 
since. The firebars are arranged in steps in two 
tiers, and are very inclined in position; and at the 
bottom of the second tier is a flat grate, cast in one 

iece, which can be drawn in and out by a rod and 
dle. ‘The firebars of the two tiers are arranged 
so that every second bar can be raised an inch or 60 
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above its normal position by pressing cn a pair of 
levers; this is for the purpose of clearing the grate 
from clinker, &c. The furnace door is a sort of 
hopper, into which the charge of coal is put. The 
neaees, which works on an axis, is then tilted over, 
so that the fuel is shot all over the first tier of bars, 
and a little of it is rapidly spread by a rake over the 
second tier. This hopper arrangement is provided 
so that the furnace mouth may never be open to 
cold air, except for the moment required for raking 
the coal. By working the two levers, the clinker, 
ashes, and rubbish are gradually worked forward to 
the flat grate, and when too much of them accumu- 
late there, they can be all got rid of by pulling 
forward this grate by the handle provided ior the 


| 





purpose, and then returning it rapidly to place. | 
The whole plan works very well indeed, and has | 


given great satisfaction. 








Lonpow AssociaTIon oF ForsMEN ENGINEERS AND 
Draventsmen.—The forty-second half-yearly meeting of 
members and friends of this Institution took place at the 
City Terminus Hotel on Saturday last. Mr. Joseph Newton, 
A.1.C.E., presided, and the attendance was large. When the 
formal business had been disposed of, the chairman called 
upon the auditors, Messrs. Scott and Sissons, to produce the 
balance-sheet for the past six months, together with their 
report upon the financial state of the Society. The auditors 
at once complied, and their statements demonstrated the 
healthy condition of the Institution. The general funds 
amounted to 5417. 10s. 6d., the Superannuation Fund had 
reached the sum of 12947. 18s. 1d., and the Widows’ 
and Orphans’ Fund came to 25J. 14s. 0d., thus giving a grand 
total of 18627. 2s. 7d. invested for all purposes. The number 
of ordinary members—made up of principal foremen and 
oe draughtsmen of engineering establishments—was 

43, whilst the register of honorary members proved that 94 
employers and seientifie gentlemen had given in their 
adhesion to the Association. The aggregate number of 
members was therefore 287. In fact, the Institution proved 
to be ina flourishing condition. After some few remarks 
the balance-sheet and report were unaminously accepted by 
the meeting. The chairman next announced that Mr. 
= pay lecture at Exeter Hall, on the 26th ult., had re- 
sulted most satisfactorily. Several of the honorary members 
had subscribed liberally, and the ordinary members and their 
friends were largely in attendance. In fact, about 900 persons 
, and the Superannuation Fund would be 
much augmented by the exertions of Mr. M gor. Lord 
Lyttelton was chairman, Mesars. Ives, Midworth, and Smith, 
were elected as a junior committee, and Mr. Leith was chosen 
as auditor. The sitting was adj at 10.45 p.m. to the 
first Saturday in August, when Mr. D. Thomson will read a 
Engines.” 
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| different position having to be given to the distributing | 
| apparatus for the lower cylinder. 











THE AUGSBURG WEB PRESS. 

At least three types of web printing machines are ex- 
hibited at Vienna, the Walter, the Victory, andthe Mari- 
noni. The Victory machine is a folding as well as a print- 
ing machine, and is exhibited by the Limited Company in 
Liverpool, who are its sole manufacturers. A Marinoni press 
(which we have already illustrated in ENGINEERING") is ex- 
hibited by the Paris firm, and Sigl also has an “ improved” 
Marinoni, with folding apparatus added, at work in the 
pavilion of the Neue Freie Presse. The Maschinenfabrik 
Augsburg exhibit a small press on the Walter system, with 
modifications of their own, of which we present two engrav- 
ings on. the present and opposite pages. 

This machine is intended to deliver up to a speed of 
12,000 sheets printed on both sides per hour. The sheets | 
are 525mm. by 770mm., (20.67 in. by 30.31in.) and the | 
type forme 485mm. by 725mm. (19.09in. by 28.54 in.). | 
The action of the machine is very simple. The roll of web | 
paper is placed at the end of the machine as in the Walter | 
press, but the paper is here taken from the underside of the | 
roller instead of the top. This enables the whole printing | 
part of the machine to be kept lower down, a somewhat | 








The paper first passes 
through damping rollers, which can be arranged to give it 
any required degree of wetness; and then it makes its way 
—through rollers which are adjustable to regulate its ten- 
sion—to the first type cylinder. The two type cylinders | 
and the two impression cylinders lie in the same vertical 
plane. Their position is seen in the illustrations, the lowest 
and highest cylinders being the type cylinders and the two 
middle ones the impression cylinders. 

The paper is printed from stereotypes cast in semicircular 
moulds so as to fit round the type cylinders. This method 
is adopted in all web printing machines, and by using 
it the founts of type may last twenty years instead of two, 
while the actual printing is quite as clear and good as if 
it were done from the type direct. The paper first passes 
between the lowest pair of cylinders, and is there printed 
on the first side. It is carried upwards and backwards by 
the revolution of the lower impression cylinder, and passed 
from it forwards again over the upper impression cylinder, 
and in passing between the latter and the upper type 
cylinder, it is printed on the second side. As these four 
cylinders are all exactly of the same diameter, and are 
placed close together, the printing on the second side must 
coincide exactly in its position on the sheet of paper with 
that on the first. The printing operation being now com- 
pleted, the paper passes horizontally forwards tothe cutting 
cylinders. These are placed at the same level as the upper 
type and impression cylinders, and are necessarily of the 
same diameter, that diameter being such that their circum- 





* See EnGInEgERING, vol. xiv., psge 400. 
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ference is exactly equal to the length of the sheet which is 


to form one copy of the newspaper. On one of the rollers 
is an ingeniously arranged cutter, and on the other, at a 
corresponding point, a kind of groove or seat for the pro- 
jecting knife. As the paper on leaving the cutting cylinder 
is not led upwards at a steep angle as in the Walter press, 
it is not necessary to leave asmall width on each side uncut, 
but the sheet is cut right across. The tapes, it will be 
seen, slope slightly upwards from the cutters in order to 
give sufficient height for the delivery apparatus. By an 
ingenious adjustment of their speed, the speed of each sheet 
is accelerated as it rises, so that by the time it reaches the 
delivery roller, there is a distance of several inches between 
it and the one next behind it. The delivery takes place 
downwards, and alternately to right and left on to the 
tables shown in the engravings, and the space between the 
sheets is necessary in order to allow time for the oscilla- 
tion of thedelivery frame. The apparatus for distributing 
the ink is very complete, that for the lower type cylinder 
will be seen behind and below it, and that for the upper 
type cylinder behind and above it. In one of the illustrations, 
just outside the frame which carries the cutting cylinders, 
will be seen an index which marks the number of copies 
printed as they are cut off. There are many interesting and 
ingenious details abeut the machine, but they are unfortu- 
nately of a nature which cannot well be made intelligible 
without the aid of detail drawings. 

The Walter press, it may be remembered, derives its 
name from Mr. Walter, M.P., the proprietor of the Times, to 
whose enterprise it was owing that the costly experiments 
were made, which resulted in the production of the first 
successful web press. We believe the credit of its actual 
invention and construction is, however, due to Mr. T. C. 
Macdonald and Mr. Calverley, the manager and engineer 
respectively of the Times Printing Office. During the 
years 1863-66 the first machine was slowly elaborated, its 
construction being kept secret. For a year and a half more 
it took part in the printing of the Times, but still in secret, 
and still receiving such improvements and modifications as 
experience suggested, and it was not until 1868 that Mr. 
Walter considered the results so satisfactory that three 
more machines were put in hand. These were at work by 
the end of 1869, and since that time the Times has been 
entirely printed from web paper, with a saving in working 
cost so great that it is asserted on the best authority that 
the capital sunk in the displaced machinery was recouped 
in less than two years. Last year the Scotsman commenced 
printing from the Walter press, and more recently the Vienna 
newspaper, Die Presse, and other papers have also adopted 
it. The general catalogue of the Vienna Exhibition, as 
well as several of the special catalogues, have been printed 
on the Walter press in the office of the last-named news- 
paper, and are noticeable as being, we believe, the first books 
printed from continuous paper. 
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THE SOCIETY OF AUSTRIAN ENGINEERS 
AND ARCHITECTS. 


Tue Council of the Society of Austrian Engineers and 
Architects have invited many foreign engineers and scientific 
men who are in Vienna during the time of the Exhibition, 
to attend the weekly meetings of the above society, and if 
possible to read papers on subjects with which they are 
specially acquainted. Accepting this invitation, most of 
the foreign engineers at present staying at Vienna attended 
the meeting on Thursday, the 3rd of July, held in the fine 
hall of the Society in the Eschenbacher Gasse, when Mr. 
Max Eyth, of Messrs. Fowler and Co., of Leeds, read a 
paper on “Steam Cultivation.” 

Mr. Eyth, who of course used the German language, 
stated, after a brief introduction, that there are in Europe 
about 590 million acres of land under cultivation, re- 
quiring about 20 million horse power every season for break- 
ing up and cultivating the soil. To supply this enormous 
power is no doubt one of the greatest problems which 
agricultural engineering will have to solve, and it is one 
which has tempted, from the invention of steam power, 
the ingenuity of engineers. All attempts, however, went 
at first in a wrong direction, as inventors tried to imitate 
the action of the horse which pulls the implement. Boydell’s 
engines, and no end of experiments in America, were not 
able to solve the difficulty, and even the india-rubber wheel 
of Thomson, which for a very short time promised to pro- 
vide a traction engine for soft ground, failed utterly. The 
power of moving an engine over all kinds of land in all 
conditions is much too great to allow of such engine being 
employed for cultivation by direct traction. Even as it is, 
the great difficulty of steam ploughing is the moving about 
of engines under all circumstances and conditions. Before 
getting, perhaps by an entirely new motor, over this 
difficulty, a steam plough based on direct traction has 
absolutely no chance of success. The first successful attempt 
at steam ploughing begun with the introduction of wire rope 
traction. 

About twenty years ago, several enterprising engineers, 
amongst whom the late Mr. John Fowler was the first, 
started what is now commonly called the roundabout 
tackle—it being one, and undoubtedly the most success- 
ful, attempt of employing ordinary portable engines for 
steam cultivation. The portable engine, having about that 
time reached a certain degree of perfection, and being in the 
hands of most English farmers, the idea of employing it 
without alteration for steam ploughing readily suggested it- 
self ; however, it proved practically a mistake, although men 
like Howard, Fowler, Tuxford, Balmford, Hayes, and many 
others have, with success, employed this class of tackle, 
which lately found some encouragement again by the in- 
troduction of self-moving anchors but which is not able to 
compete with the now more perfect, though at first sight, 
more expensive systems. 

Very shortly after the appearance of the round-about 
tackle, John Fowler produced his clip drum system, which 
introduced the field or agricultural traction engiue, pro- 
moting greatly the construction of traction engines gene- 
rally, simplifying the whole tackle greatly, reducing the 
length of ropes, and applying the power in a more direct 
manner to theimplements. The introduction of Fowler's 
double engine tackles, the first of which was constructed in 
1863, made steam ploughing, however, that which it is to- 
day, and it can unhesitatingly be employed wherever large 
farms exist, and thorough cultivation is aimed at. The 
advantages of the system are simplicity of plan of work- 
ing, minimum of hands employed, simplicity of manipula- 
tion, direct pull of the rope, shortest possible length of the 
latter, no bends between implements and engine, and hence 
minimum of wear ahd tear and loss of power, perfect free- 
dom and great facility to shift from field to field, &c. 

The main types of implements which Mr. Eyth described 
in detail were the well-known balance plough and Flower's 
turning cultivators. 

With respect to the value of steam ploughing, it was 
stated that the former should not be measured by its cost, 
but by its results, as deep cultivation by steam has a bene- 
ficial influence on crops by draining the soil in wet, and 
by keeping it moist in dry, seasons, by avoiding the foot- 
steps of animals on the fields, and by doing the work at 
the proper time. It will, therefore, surprise nobody that 
steam ploughing is spreading rapidly all over the world. 
Its main home, however, is still England, although the 
hilly and frequently shallow nature of the ground, the 
narrow fields hedged in, small farms, and the conservative 
spirit of the agricultural population, were by no means very 
favourable to the Introduction of the new system of cultiva. 
tion. In hot countries it is in use, especially the West Indies 
and Egypt, but also South America and the far East, which 
are introducing steam ploughing on a constantly-increasing 
scale, whilst Germany and Austria have, in the course of 
the last three years, started in the same direction. Not 
less than 56 double engine tackles are at present at work 
in the two latter countries, and the results are so strikingly 
favourable that the new idea appears to be now firmly estab- 
lished, especially in the beetroot-growing districts of Central 
Europe. 

After the reading of the paper M. Eyth was warmly 
cheered by the meeting, which had been attended, besides 
many other distinguished men, by MM. Baron von Hopfen, 
President of the Austrian Parliament; his Excellency 


Director of the Polytechnic School of Berlin ; Councillor 
Diefenbach, of Berlin, and member of the Imperial Ger- 
man Commission for the Vienna Exhibition ; Director von 
Rau, of Hohenheim, &c. The chair was occupied by Ritter 
Hofrath von Engerth. 





THE INSTITUTION OF CIVIL ENGINEERS, 
Premiums AWARDED 
Session 1872-73. 

Tue Council of the Institution of Civil Engineers have 
awarded the following premiums : 

*1. A Watt medal, and a Telford premium, in books, to 
Sir Charles Augustus Hartley, M. Inst. C.E., for his paper 
on “The Delta of the Danube, and the Provisional Works 
executed at the Sulina Mouth.” 

2. A Telford medal, and a Telford premium, in books, to 
James Deas, M. Inst. C.E., for his memoir on “The River 
Clyde.” 

3. A Watt medal, and a Telford premiuth, in books, to 
John Head, Assoc. Inst. C.E., for his paper on “ The Rise 
and Progress of Steam Locomotion on Gominen Roads.” 

4. A Watt medal, and a Telford premium, in books, to 
William Anderson, M. Inst. C.E., for his description of 
“The Aba-el-Wakf Sugar Factory, Upper Egypt.” 

5. A Telford medal, and a Telford premium, in books, to 
William Thomas Thornton, C.B., for his essay on “ The 
Relative Advantages of the 5ft. 6in. Gauge, and of the 
Metre Gauge for the State Railways of India.” 

6. A Telford medal, and a Telford premium, in books, to 
Colonel William Henry Greathed, C.B., R.E., for his “ Account 
of the Practice and Results of Irrigation in Northern India.” 

7. A Telford premium, in books, to John Milroy, Assoc. 
Inst. C.E., for his paper on “Cylindrical or Columnar 
Foundations in Concrete, Brickwork, and Stonework.” 

*8. A Telford premium, in books, to William Pole, LL.D, 
F.R.S., M. Inst. C.E., for his “ Notes on the Rigi Railway.” 

*9. The Manby premium, in books, to Thomas Sopwith, 
jin. M. Inst. C.E, for his paper on “The Mont Cenis 

unnel.” 


The Council bave likewise awarded the following prizes to 
students of the Institution : 

1. A Miller prize to Frank Salter, B. Se., Stud. Inst. C.E., 
for his paper on *‘ Economy in the Use of Steam.” 

2. A Miller prize to John Newman, Stud. Inst. C.E., for 
bis paper on “ The Calculations and Investigations Necessary 
in Designing Iron Cylinder Bridge Piers” 

3. A Miller prize to Alfred Fyson, Stud. Inst. C.E., for his 
paper on “The English Standard Gauge versus Narrow 
Gauges for Railways.” 

4. A Miller prize to Joseph Prime Maxwell, Stud. Inst. 
C.E., for his “ Notes on Railway Curves.” 

6. A Miller prize to Killingworth William Hedges, Stud. 
Inst. C.E., for his description of ‘‘ The Denver and Rio Grande 
Narrow Gauge Railway.” 

6. A Miller prize to Nathanial St. Bernard Beardmore, 
Stud. Inet. C.E., for his account of “ The Reconstruction of 
King’s Weir on the River Lee.” 

7. A Miller prize to Osbert Henry Howarth, Stud. Inst. 
C.E., for his essay on “ The Rationale of Permanent Way.” 

8. A Miller prize to Charles Graham Smith, Stud. Inst. 
C.E., for his paper on “ Mortar.” 





To Tue Epitor or ENGINEERING. 

S1r,—On looking over my letter which you published last 
week, I find that in the great hurry of writing, two of the 
points in it have been rendered somewhat obscure. One re- 
lates to the sleeper question, the other to the locomotive. 

With regard to the former, I meant to say that if 18 in. 
of boxing or packing under the sleeper inside and outside 
each rail was now found sufficient with rolling loads varying 
from 10 to 18 tons per pair of wheels, the same conditions 
of rolling load being observed, no more than the 18 in. of 
packing would be required whether the sleeper was 8 ft. 6 in. 
or 50 ft. long. Respecting the locomotive, T intended to say 
that it is simply impossible to build an engine of the same 
weight and same relative strength of parts throughout which 
shall also be of the same power for a 5 ft. 6in. gauge as for 
the metre gauge. 

Apologising for again troubling your columns, 

1 am your obedient Servant, 
Ropert F. Fargx1. 

Palace Chambers, Victoria-street, Westminster, 

London, S.W., July 7th, 1873. 


THE PEAT QUESTION. 

To Tus Epitor or En@ineerine. 
Srr,—In your issue of July 4th, Mr. Lyster asks some 
further questions, and with your permission I shall reply to 
them as succinetly as possible. But first let me say that 
the term “experiments” as applied to the lengthened and 
established use of turf upon the Bavarian railways, is, I 
think, rather out of place as used by Mr. Lyster. The use of 
peat, compressed and uncompressed, upon the Bavarian rail- 
ways is simply a fact, and the results give us facts which 
there is no gainsaying. In reply to Mr. Lyster’s first enquiry, 
I have to say that it is a plain matter of fact and not a theo 
which we deal with, when we refer to the avidity with whic 
artificially dried turf imbibes moisture from the atmosphere 
if exposed to the open air for some time after receiving the 
utmost desiccation that can be imparted to it by artificial 
heat. No information was furnished on this poimt by the 
Bavarian authorities, and in my letter I used the words, 
“speaking for myself alone,” to convey only my own im- 
pressions when | referred to the absorption of moisture by 
artificially dried peat as an element to be taken into account 
in estimating an average percentage of water in almost all 
the peat used upon railways in Southern Germany. 
With respect to the experiments of the engineers with the 














President von Steinheis, of Stuttgart ; Professor Reuleaux, 





compressed peat, made near Monasterevan (1864), it is true 
that they drew attention to the importance of using com- 
pressed peat upon firegrates adapted for burning it effec- 
tively, but, all things considered, they nevertheless came to 
the following conclusion: “We are of opinion, therefore, 
that the value of the patent fuel may be taken as at least 
60 per cent. of that of Whitehaven or Wigan coal.” 

The results of the use of turf, compressed and uncom- 
ressed, in Southern Germany, extending over years for 
ocomotive purposes, give the same percentage value as the 
foregoing, when struck upon an average of four varieties of 
German coal. I am not ina position to say that this aver- 
age represents exactly the value of Whitehaven or Wigan 
eoal, but I believe it will be admitted that the Ruhr coal 
district stands well favoured, as well in the quality as in the 
number of its seams of coal, and we may assume that German 
locomotive engineers know how to select fairly good coal for 
their work from any district in which it is to be had. 

With such facts as these I must respectfully ask Mr. 
Lyster to excuse me for not entering into any discussion of 
the possibility of bringing up the percentage value of com- 
pressed peat to 70 per cent. that of Whitehaven coal. Facts 
in peat are so difficult to be got at, that I think it best to hold 
on to them when we do at last get at them beyond possibility 
of controversy. 

Yours faithfully, 
. M. C. Mgapows. 

18, Upper Gloucester-street, Dublin. 





To THE EDITOR or ENGINEERING. 

Str,—Apropos of the chemical composition of peat: the 
following appears in the description of what is about to be 
made by the Irish Peat Fuel Company: “The analysis of 
peat, as prepared by this patent process, is almost identical 
with coal, sa ve the sulphur.” 

As the company’s works are in process at Killucan, the fuel 
in question will soon be forthcoming. 

I am, Sir, your obedient Servant, 
Watrer M. CAMPBELL. 
Athlone Barracks, July 8, 1873. 


BRIDGE PIERS. 
To THE Epitor or ENGIneERING. 

Srz,—An important viaduct is being constructed to carry 
one of the State railways over the largest river in this part of 
the country, and subject moreover to floods of from 18 ft. to 
30 ft. The piers of this bridge are represented in the accom- 
panying sketch, from which it will be seen that the angles of 
the cutwaters are right angles; in consequence, and to avoid 
small closers, and to reduce the number of stones requiring 
to be dressed to a template, the bond, shown below, and by 
its admirers termed “diagonal bond,” was adopted. The 
above advantages, claimed by its advocates, are admitted so 
far by its opponents who, however, maintain it is not sound 
either in practice or principle to expose on the face of works 
stones that have been dressed to a point (viz., 45 deg.), 
especially in a river exposed to annual floods of great 
violence, and where the piers are subject to violent blows 
from drift, &c.—that it is unworkmanlike and a slovenly way 
of getting over this real or imagined difficulty. 





The above question having been the subject of some little 
discussion, which an opinion from you would perhaps finally 
dispose of, I have taken the liberty of addressing you on the 
subject, and shall feel much obliged to you for any notice you 
may be so kind as to take of the matter. 
I remain, Sir, your obedient Servant, 
InQuigER. 

Central India, April 20th, 1873. 





Tus Frencu Iron Trape.—This trade is in a stagnant 
state. A new rolling mill for fine plates has been established 
by M. Rodelet, at Marpont, near Jeumont. 





Workine Mew at Vienna.—The Society for the Promo- 
tion of Scientific Industry in Manchester, President the Earl 
of Derby, have made arrangements to send out to Vienna a 
number of skilled workmen, all picked artisans in the several 
branches of trade and industry in which they are employed, 
for the purpose of examining and reporting cn the objects 
of interest in the Exhibition. Their principle duty will be 
to make comparison of the quality and character of the work 
exhibited by the different countries, to note any new features 
in old manufactures and machines, the principal points in 
new manufactures and machines, the cost of materials, 
wages, conditions of labour, &c., as well as point out any 
special features of national exhibits, so that through these 
workmen’s reports their respective trades may be stimulated 
toimprovement. The men—32 in number—arrived at Vienna 
on Sunday morning, July 6, and were placed in‘charge of the 
secretary of the Society, Mr. Larkins. They were invited to 
dinner the same afternoon in the British workmen’s cottages 
in the Exhibition grounds by Mr. P. Cunliffe Owen, the 
Secretary of ‘the Royal British Commission, and were pre- 
sented to the Director-general of the Exhibition, Baron von 
Schwarz Senborn. 





* Have previously received Telford Medals. 
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LITERATURE, 


Long-Span Railway Bridges. (Revised Edition.) . Com- 
prising Investigations of the Comparative Theoretical and 
Practical Advantages of the Various Adopted or Proposed 
Type Systems of Construction. 
and Tables giving the Weight of Iron and Steel required 
in Bridges from 300 feet to the Limiting Spans. To 
which are added Similar Investigations and Tables re- 
lating to Short-Span Railway Bridges. By B. Baker. 
E. and F, N. Spon: London and New York. [5s.] 

AutHouGH the “short title” of the revised edition 

of ‘‘ Long-Span Railway Bridges” is the same as in 

previous editions, by the extension of the investiga- 
tions to short-span bridges, both the size and use- 
fulness of the work have been doubled. The 
substance of the portion relating to long-span 
bridges appeared, in the first instance, in these 
columns some seven years ago, and since that date 
it has reappeared in successive English and Ameri- 
can editions; hence a review of that part of the 
work is hardly necessary. It will suffice to state 
that in dealing with the complex questions he has 
undertaken to elucidate, the author has persistently 
declined to be drawn aside by any of the multitude 
of interesting minor points of detail arising in the 
investigations, but has pushed on by the simplest 
and most practical route to the end he desired to 
attain—namely, the determination of the weight of 
iron or steel required for the construction of any 
railway bridge not absolutely extravagant in design. 

Eleven types of long-span bridges have been con- 

sidered, and the author holds that any reasonable 

design which has been suggested, or which may be 
projected, can be legitimately referred to one or 
other of his adopted type forms of construction. 

In the new portion of the work, treating on short- 
span bridges, eleven classes of bridges are again 
investigated, but these are all referable to four 
main types. Thus we have five classes of plate- 
girder single-span bridges; two of lattice con- 
struction, one of the bowstring class, and three 
arrangements of continuous girders, and the author 
holds, as in the previous section, that the weight of 
iron required for the construction of any justifiable 
class of short-span railway bridge will be found in 
one or other of his Tables. 

In connexion with short-span bridges, the author 
has carefully reviewed the important questions 
bearing upon the action of heavy rolling loads upon 
light railway bridges. Ascertaining, in the first 
instance, the actual dead load which would be im- 
posed upon bridges of different spans, by rolling 
stock at present in use, if stationary upon the 
bridge, he proceeds to estimate the successive in- 
crements of bending stress which would result from 
the same stock in motion. The irregularities of the 
road and other agencies indicated by the play of 
the springs, the action of unbalanced reciprocating 
or revolving masses, the inclination of the cylinders 
and connecting rods, and other elements tending to 
increase the normal pressure upon the rails are duly 
considered, and the evidence is then summed up, 
and the probable maximum load taking effect upon 
any span is determined. 

It is then shown that not only are these disturb- 
ing elements of greater relative importance in the 
shorter span bridges, but the metal in such bridges 
is less able to sustain a given strain, by reason of 
the frequent alternations and great variation in in- 
tensity of the stresses induced by the rolling load. 

This important condition is fully elucidated, and, 
in fixing upon the allowable working strain upon 
girders of different spans, the author has carefully 
balanced the evidence as it at present exists, and 
steered his course accordingly. 

The working load and working strain being thus 
determined, the estimate of the weight of iron required 
in different classes of bridges is then proceeded with. 
The final results arrived at may, perhaps, be best 
illustrated by abstracting a few examples from the 
Table referring to continuous plate-girder bridges, 
as follows : 

Type 4.—Continuous girders (end spans yths of 
central spans), Division (2):—Two main plate girders 
with cross girders secured to the lower flanges of 
main girders, 

L=Maximum gross load in cwt. per foot run. 

W'=Weight of main girders és ” 

W =Gross weight of ironwork ,, a 

a=Sectional area of flange over pier, and a’ 
sectional area at centre of span, each in 
terms of sectional area required in an inde- 
pendent girder of the same span, and carry- 

ing the same load per foot run (L). 


With Numerous Formule-} 





w' w 
Span in feet. cwt.  cwt. ewt. a a’ 
20 124 3.2 99 .749 .630 
30 109 4.2 10.9 747 524 
50 89 6.1 13.0 743 510 
100 8L 10.8 18,2 734 494 
200 81 19.0 27.4 725 467 


The practical man, whether engineer or contractor, 
will readily appreciate the usefulness of such Tables, 
extended as they are in the present edition so as to 
include all reasonable types of bridges from 10 ft. 
to nearly three quarters of a mile in span. The 
engineer, with the help of these Tables, may, before 
commencing his design, decide whether under the 
special circumstances of the case it will be more 
generally advantageous to go in fcr the highest 
class of workmanship with minimum weight, or 
simple work at the cost of a known addition to the 
weight of his bridge. The contractor, in the same 
way, will be informed as to what the superstructure 
of any bridge should cost, and if he mistrusts his 
engineer, and is undertaking a guarantee contract 
he can add any percentage he may consider neces- 
sary to cover such contingency. 

In short, the work is conceived and carried out in 
a thoroughly practical spirit throughout, and there 
is ample internal evidence to show that it has been 
suggested by, and is a record of, the actual prac- 
tice of a busily engaged and responsible engineer, 
the results of whose experience may save many 
days’ labour and some anxiety toany one interested 
either as engineer or contractor in the construction 
of a long-span or short-span railway bridge. 


FOREIGN AND COLONIAL NOTES. 

St. John Harbour.—It appears that the Government of 
the Dominion of Canada, in order to have exact data upon 
which to act in regard to the construction of a breakwater at 
the entrance to St. John Harbour, has commissioned a staff 
of engineers to make a thorough survey and report upon the 
expenditure required to meet the wants of the port. 








American Narrow Gauge Railways.— There are now 
fifteen narrow gauge railways in operation in the United 
States, the lines comprising altogether 700 miles of track. 
The gauge of these roads is 3 ft., and-one of them has been 
built and furnished with rolling stock at an aggregate cost of 
17,500 dols. per mile. Surveys are to be commenced this month 
for one of these narrow gauge lines from Peoria, Illinois, 
northward through Rockford, to be extended to Milwaukie 
with a branch to Fond du Lac. 


Canadian Pacific Railwaj.—It is stated that the members 
of the Canadian Railway surveying parties have been notified 
by their chiefs to hold themselves in readiness to start at a 
short notice for the scenes of their summer labours. Probably 
by this time they have already done so. 


The St. Gothard Tunnel.—It may be interesting to note 
that the period prescribed for the execution of this great 
work is eight years, dating from October 1, 1872. The on- 
tractor, M. Favre, has agreed to be fined 200/. per dav for 
every day’s delay. On the other hand, if he can oper. the 
tunnel in less than the time indicated, he is to receive a 
premium of 200/. per day. 


Canadian Lighthouses.—The stone tower at Windmill 
Point, near Prescott, Ontario, on the river St. Lawrence, has 
been converted by the Government of Canada into a light- 
house, and a fixed white light has been shown from June 15. 
The light is elevated 92 ft. above high water and in clear 
weather it can be seen a distance of 15 miles. The tower is 
a round building’ 62 ft. in height from the base to the top 
of the lantern ; tbe illuminating apparatus is catoptric. A 
fog bell has been erected in the vicinity of Simcoe lighthouse 
on the south-west point of Simcoe, Island. 


Kansas Pacific Railway.—The Kansas Pacific Railway 
Company now owns 88 locomotives, 48 passenger, 19 baggage, 
mail, and express, 313 box, 95 combination, 175 stock, 275 
platform, 182 coal, and 38 service cars. The aggregate dis- 
tance run by the company’s locomotives in 1871 was 2,470,914 
miles, and in 1872 2,475,270 miles, showing an increase of 
4356 miles. The cost of the locomotive service in 1871 was 
24.18 cents. per mile run; in 1872, the corresponding cost 
was 23.34 cents, showing a decrease of 0.84 cents. The 
number of miles run last year to 1 ton of coal was 42.17; and 
to 1 quart of oil, 28.29. 


A Strike in New South Wales.—A miners’ strike at the 
Mount Pleasant Colliery in New South Wales, which had 
lasted nine weeks, came to a conclusion in April, the miners 
accepting an offer of 1s. 43d. per skip made to them seven 
weeks previously. The men recommenced work April the 
16th. At the same time it was agreed that some new men 
who had been employed during the strike, 24 in number, 
are to be retained, thus larzely increasing the coal-getting 
power of the mine. 


Great Russian Railway.—The capital of the Great Rus- 
sian Railway Company is guaranteed an interest of 5 per 
cent. per annum by the Russian Treasury, but the guarantee 
does not appear to give any trouble to the Russian Minister 
of Finance, since the company’s profits not only wholly cover 
it, but also left last year a balance sufficient to pay a small 
supplementary dividend, viz., 66 copecks, or 1s. 10d. per 
share. The lines of the Great Russian extend from St. 


Petersburg to Warsaw, from St. Petersburg to Moscow, and 
from Moscow to Nijni- Noygorod. 

British North American Coast Survey.—The English 
Imperial Government has given instructions to its officers in 
charge of the British North American coast survey, stationed 


at Newfoundland, to take fresh soundings at Port Hood, Cape 


Breton, and off Crane Island in the St. Lawrence. It is 
understood that the waters at these places have shoaled con- 
siderably since the last survey. 


Quebec Harbour.—A revival of a project matured some 
25 years since by Captain Boxer for the improvement of 
Quebee Harbour is recommended. Captain Boxer proposed 
to construct one long quay along the river front to deep water, 
with piers stretching out into the water 20 ft. in length, at 
intervals of every 600 ft., or thereabouts. 


American Petroleum—The exports of petroledm from 
Philadelphia to foreign ports during the week ending June 14, 
amounted to 2,138,002 gallons, making a total of 27,562,650 
gallons since January 1. At the last dates, a large number 
¥ ae were loading with oil in the Schuylkill and the 

elaware. 


The Hoosae Tunnel.—This tunnel is nowhere less than 
24 ft. wide. It is also nowhere less than 24 ft. high in the 
centre. 


Northern Pacific Railroad.—A third expedition for the 
final survey and establishment of the route of this great line 
west of the Missouri between Bismarck and the Rocky 
Mountains has now started. General Thomas L. Rosser, 
engineer of the Dakota division, will be in charge of the 
company’s engineering party. The escort will consist of one 
of the choice cavalry regiments of the army. The pa will 
be absent about four months. The exact point of striking 
the Yellowstone river is to be determined by this survey. 


French Railway Plant Company.—The value of the work 
executed by this company last year was 167,189/. The 
company has received some important orders, and the amount 
of the work executed by it this year will be at least equal to 
that carried out in 1872. The net profit realised from the 
work executed last year, after providing for expenses of 
management and al) other charges, was 90891. 


Brazilian Submarine Telegraphy.—The Telegraph Con- 
struction and Maintenance Company (Limited) is making 
the cable of the Brazilian Transatlantic Telegraph Company. 
Hooper’s Telegraph Works have on hand a cable to connect 
Para with the southern frontier of Brazil, and Para with St. 
Thomas. Messrs. Siemens have contracted for a cable to be 
laid from the province of Rio Grande do 8ul to the River 
Plate. Each of these cables when made will be in the hands 
of a separate company. The — of the Telegraph 
Construction and Maintenance Company (Limited) to lay 
the Madeira section of the Brazilian and European cable is 
expected to sail at the close of this month. 


Toronto, Grey, and Bruce Railway.—The traffic on this 
new Canadian line is steadily improving. In January the 
receipts were 14,215 dols.; in February, 15,389 dols.; in 
March, 12,374 dols.; in April, 15,851 dols.; and in May, 
19,776 dols. 


French Rails.—The house of Wendel has obtained a con- 
tract for rails for lines in Alsace and Lorraine at 13/. 10s. por 
ton. The French firm thus again vanquished German com- 
petitors. 


South American Telegraphic Progress.— Telegraphy is 
making great strides in South America. It is expected that 
in September, Valparaiso, Santiago de Chili, Buenos Ayres, 
Monte Video, Rio de Janeiro, Bahia, and Pernambuco, will 
be linked together by the magic wires. 


Anglo-Australian Telegraphy.—A Select Committee of the 
Legislative Assembly of New South Wales has recommended 
the Government of that colony to join with the Governments 
of the other Australian colonies in offering, if need be, a 
subsidy to the telegraph companies interested in the existing 
Anglo-Australian line to induce them to lower their rates. 
The committee, influenced by a large amount of evidence 
brought before it, reported in favour of some arrangement for 
getting telegrams of important news by cable to be supplied 
to the public free. A message of 100 words three times a 
week was estimated as likely to cost Australia 10,000/. per 
annum. ‘The committee further advised the New South 
Wales Government to obtain the concurrence of the other 
Australian colonies to the laying an alternative cable from 
Normanton to Singapore. 


Pennsylvania Coal.—The deliveries of Pennsylvania an- 
thracite coal thus far in the Pennsylvania “ coal year” have 
amounted to 7,807,400 tons, against 7,703,508 tons in the 
corresponding period of 1871-2. The deliveries of Pennsyl- 
vania bituminous coal in 1872-3 were 8,778,663 tons, against 
8,580,203 tans in the corresponding period of 1871-2, 


Rio Preto (Brazil) Railway.—The statutes of the Rio 
Preto Railway Company have been approved by the Brazilian 
Government. The ow proposes to construct a narrow 

auge line from Barra do Pirahy to Rio Preto, by way of 
piabao and Conservatorio. The cost of the line is estimated 
at 2,000,000 milreis. 

Eastern of France Railway.—The Eastern of France 
Railway Company owned at the close of last year 905 locomo- 
tives, 796 tenders, 2386 passenger carriages, 22,036 goods 
trucks and wagons of various kinds. The company is now 
ecnstructing 6 locomotives, 5 passenger carriages, and 30 
goods trucks, which will be delivered in the course of 1872. 
lhese orders have been given out with a view to the replace- 
ment of matériel destroyed during the Franco-German war. 
The company has sold for 8000/. to the Turkey in oe 
Railway Company its “imperial train;” this step was de- 
cided on as the maintenance of the state carriages involved 
considerable expense. It will be remembered that this “ Jm- 
perial train” conveyed Napoleon III. and his chief officers to 
the scene gf war in August, 1870. The Eastern of France 
Railway Company has for some time completed the last 
section of the Rheims and Metz Railway, viz., that from 
Verdun to Metz. Difficulties -have, however, arisen in 
regard to the ballasting the new line, the old supplies of 
ballast being exhausted. Sand is being dredged out of the 





Meuse and applied to ballasting purposes. 
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(For Description, see opposite Page.) 
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haust valye chest. It will be remembered 
that if the exhaust valves have, as is common, 
a chest to themselves, the ports must be on 
the further side of the chest, in order that 
the steam may keep the valve tight, and thus 
every stroke the whole of the chest not taken 
up by the valve (in addition to the port) 
must be filled with steam. With the present 
arrangement and shape of exhaust valve it 
will be seen that absolutely no steam room is 
lost, there not being even a port to fill with 
steam. The exhaust ports being on the bottom 
of cylinder are in the most advantageous 
place for draining off water, and, lastly, the 
exhaust steam, being carried straight away 
separately at each end, comes howhere into 
contact with the exterior of the cylinder. It 
seems to have only the one disadvantage, 
that the stuffing boxes, being entirely sur- 
rounded by steam, will be kept very hot. On 
the top of each of the end casings, just above 
the steam valves, a lubricator for the cylinder 
is fixed. The steam is admitted through a 
valve right above the centre of the cylinder, 
and this valve, as well as the cylinder itself, 








WE illustrate this week on the present and opposite pages, 
and by one of our two-page sheets, one of the finest Corliss 
engines in the Vienna Exhibition, that made by the Société 
Houget et Teston (Bede et Cie.), Verviers. We have al- 
ready mentioned it in our article on Corliss engines, and it 
will be seen from the following description, as well as from 
the engravings, that it presents several points of novelty and 
interest. It is called 50 HP., and has a cylinder 450 mm. 
(17.71 in.) diameter by 1 metre (39.37 in.) stroke. The 
cylinder is made in four pieces, namely, the cylinder proper, 
the envelope or jacket, and the end castings, which form 
both valve chests and cylinder covers. The steam jacket, 
or rather steam chamber, has a foot cast onit. The arrange- 
ment of the valves is unique in some respects, and very much 
to be commended. The steam valves (the upper ones) work 
right on the end of the cylinder, the port being simply a 
hole through the flat end. The metal might, however, 
with advantage be made somewhat thicker at this place 
than it actually is. The exhaust valves are placed inside 
the cylinder, and are made semi-cylindrical. 

This arrangement has the following advantages: the 
steam from the boiler jackets the cylinder, both at sides and 
ends, thé steam ports are the very shortest possible under 
any arrangement, and no steam room is wasted in an ex- 





is completely covered in with neat wooden 
lagging. 
The valve gear is on Bede and Farcot’s 
patent, and differs essentially from any other 
Corliss valve gear in the Exhibition. In common with 
all the others it has springs and dash pots, “‘ traps” as the 
Americans would phrase it, but the gear acts in more 
direct lines, and with fewer joints, than in most of the 
other engines. The governor stands beside the centre of 
the cylinder, from which its spindle, a, (Figs. 5 and 6) is 
supported by the brackets. It is driven by ordinary bevel 
gear from the shaft, the number of its revolutions being, 
of course, the same as those of the engine itself. Near the 
bottom end of the spindle is a cam, 5, working in a frame, 
to which the connecting rods of the exhaust valves are 
attached, thus working those valves direct, closing as well 
as opening them. 

The special part of the gear is, of course, that employed 
to open the steam valves. A cam of an irregular shape, c, 
is fast on the governor spindle, and revolves between the 
two vertical sides, dd’, of a wrought-iron frame, to which 
it gives a reciprocating motion, the frame being fitted with 
steel rubbing pieces against which the cam works. At each 
end of this frame are a pair of lugs carrying cross spindles, 
ee’, on which work freely the brass horns, fand /'. These 
horns have on their undersides steel projections, which 
catch the squares on the ends of the valve rods at the right 
time. By means of slender tie rods the frame is connected 





with cast-iron crossheads, gg’, which form the ends of 
cylindrical spring boxes, as shown. It will be seen, there- 
fore, that the frame, d, the horns, the tie rods, and the 
crossheads must always move together, and that their 
movements are absolutely under the control of the cam, c. 
The motion given by the cam is a short and rapid move- 
ment in each direction alternately, a period of almost abso- 
lute rest coming after each motion. Ah’ are air dash boxes 
of the usual construction, they are cast on to the bracket 
which supports the governor spindle, and in them work 
wrought-iron pistons, kk', forged solid with what: may be 
called for shortness the valve rods. A very short link, 
connecting these reds with the levers on the end of the 
valve spindles, is sufficient to allow for the versed sine of 
the small arc through which they move, 

The governor is Proell’s patent, of which several are 
exhibited at Vienna. Its construction is very simple, it 
only differs from an ordinary governor turned upside down, 
in having the fulcra of the ball arms carried in the sliding 
block instead of being fixed. The curve described by the 
balls is outward and upward, and almost exactly the same 
as in an ordinary governor, but this arrangement is said to 
be more delicate in its action. It is generally, though not 
in this engine, fitted with a weight above the slider. The 
slider raises or lowers, by the rods, / (seen also in Fig. 3), 
which pass through guides in the governor bracket, a cross 
piece, m, which encircles the two upper arms of the horns, 
and in the ends of which are stops, 7. 

The following description of the action of the valve gear 
under notice will make it easily intelligible. When the 
gear is in the position shown in Figs. 5 and 6, the piston 
is at, or about midstroke, moving towards the front of the 
cylinder, and the cam, c, has a left-handed rotation looked 
at in plan. The horn, /, is in its lowest position, and 
the projection (which is steel) on its underside is pres- 
sing against the square head of the valve rod, so that 
as the cam comes round this rod moves forward as if in 
one piece with the frame and crosshead, and the valve is 
thereby opened. During this operation, of course, the 
length of the spring is not altered, but it remains in its 
normal condition, which is one of considerable compression. 
At the right moment for cutting off the upper arm of the 
horn, f, comes in contact with the stop, n, the position of 
which is regulated by the governor, and it is thus prevented 
from moving onwards with the frame, dd', and turns over 
on its pivot, e, through a sufficient angle to release the 
valve rod, which is immediately forced back by the spring 
into the position in which the rod, k', is shown in the en- 
graving (Fig. 6), and the valve thereby shut. The piston in 
the dash pot merely serves the purpose of preventing jar. 
The valve remains in this position until the cam again brings 
back the frame and horn, when the latter falls into gear by 
its own weight, and the whole process is repeated, Those 
who object to springs and catch gear in any and every 
shape, will, of course, object also to this gear, but it cer- 
tainly, as we have before said, has greater simplicity and 
more directness of action than any other such gear that 
we have noticed in the Exhibition. We should add that 
the compression of the spring can be regulated by nuts on 
the tie rods between the frame and the crossheads. 

The main framing is very much of the ordinary Corliss 
type. It forms the cover of the front steam chest, and has 
the guides (which are bored out) and the bearing bracket 
cast along with it. Between the guides and the bracket it 
is of an H-section. About the bracket itself there is 
nothing remarkable; it has brasses which are adjustable 
both ways, the horizontal adjustment being effected by 
wedges as usual. The connecting rod end is of the open 
jaw description which we have mentioned previously in 
connection with the connecting rods of locomotives. 

The air pump is cast with the condensers, and worked 
direct from a prolongation of the connecting rod. The in- 
jection water is admitted to the condenser near the top 
through the same pipe as the exhaust, as will be seen 
from Figs. 1 and 3; the discharge takes place from the 
opposite side near the bottom. To avoid the use of inverted 
valves, the latter have been placed in an oblique position, 
and a somewhat complicated arrang t of passages has 
been formed in the castings. 

The flywheel, which in the Exhibition drives shafting 
by a strap, is 4.500 metres (14 ft. 9 in.) in diameter, and 
400 mm, (153 in.) wide. In our engravings, Fig. 1 is a 
side elevation of the engine, showing the connecting rod, 
guides, &., Fig. 2 is a plan, Fig. 3 is a partial elevation 
of the other side showing the valve gear, and Fig. 4 an end 
view. Fig. 5 is a sectional elevation of the cylinder, 
valves, and valve gear, and Fig. 6 a plan of the valve gear 
to an enlarged scale. The workmanship of the engine is 
good throughout, as we have already stated in our general 
description of the Corliss engines in the Exhibition. 











A Cuicaco Horet.—The estimated cost of thenew Grand 
Pacific Hotel at Chicago is 1,000,000 dols. The actual cost was 
1,000,858 dols. The hotel comprises 59 flights of stairs, 999 
windows, and 1070 doors. 


Tur AmeERicans aT Vizrnna.—The 4th of July, and the 
ninety-seventh anniversary of the declaration of Indepen-~ 
dence, was selected by the American Commission for the 
Exhibition at Vienna for a dinner after the example set by 
the British Commission, and some hundreds of invitations 
were issued for the réunion at the Blumen-Saale. We need 
searcely say that the dinner was a ¢ success, and all the 
arrangements were admirably carried out by the committee 
appointed for the purpose. 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—There has been very little 
alteration in prices since the date of last report. On Wednes- 
day last business was done down to 107s. 3d. cash, from 
which point the price steadily improved to 109s., which was 
the closing quotation on Monday afternoon. Yesterday the 
market opened at 109s. 3d., and closed firm, with buyers 
at 109s. 0d. Undernoted are the quotations for makers’ 


iron : 

No.1. No. 3. 

s. d. 8. a. 
G.m.b, at Glasgow ase ove sea 1116 1096 
Gartsherrie _,, eee ove ons 120 0 1120 
Coltness a one ose des 1226 1110 
Summerlee _,, ose - ese 120 0 111 0 
Carnbroe o ese eco 115 90 111 0 
Monkland ~ ees eat ons 112 6 1100 
Langloan, at Port Dundas vs ” 1176 1110 
Calder es eee ose 120 0 1120 
Glengarnock, at Ardrossan ove 1150 111 0 
Eglinton » wed ese 112 0 110 0 
Dalmellington pa ose ose 112 0 1100 
Carron, at Grangemouth, selecte : 122 6 — 
Shotts, at Leith ... on on ose 117 6 111 0 
Kinnell, at Bo'ness sia eco - 1145 0 1100 
(The above all deliverable alongside.) 

Bar iron ... eee eee a - 131. 
Nail rods ose ove eee 131. 


The shipments for last week amounted to 11,680 tons as 
against 19,221 tons in the corresponding week of last year, 
the total decrease since 25th December, 1872, being 147,824 
tons as compared with the shipments in the corresponding 
period of 1471-72. There are now 120 blast furnaces in 
operation, while at this time last year there were 132 in 
blast. The production is therefore very considerably dimi- 
nished. To-day’s forenoon report is—Business done at 
119s, 9d. to 110s. 6d. prompt cash, closing sellers at the latter 
price, buyers 110s. 8d. In the afternoon the market was 
strong, and business was done at 110s. 6d. cash, closing 
buyers 110s. 9d., and sellers 111s. cash. 


The Shipbuilding Trade.—This important branch of trade 
has, during the last week or two, begun to recover from the 
depression into which it was fallen. Several contracts have 
been concluded, and inquiries are being made which are 
likely to terminate favourably for the local trade. Messrs 
Jobn Elder and Co. have received an order to build another 
large steamer for the Stoomvart Nederland Company ; Messrs. 
Cunliffe and Dunlop, Port Glasgow, secured an important 
contract last week ; and Messrs. Macfadyen of the same place, 
have contracted to build three large sailing ships, one of 
which has already get her keel laid down. The same firm 
have, at present, on the stocks three screw steamers, besides a 
beautifully modelled screw steam yacht. The improvement 
in the shipbuilding trade—that isin the way of providing 
work for the future, for all available hands are at present 
busily engaged—is creating a little more confidence in the 
malleable iron trade ; and the fact that there has lately been 
a reduction of prices to the extent of 20s. per ton is 
calculated to bring out orders that have been held up for some 
time. 


Award ofa Telford Medal, §c., to Mr. Deas, C.E.—In- 
formation has arrived in Glasgow, stating that the Council 
of the Institution of Civil Engineers have awarded a Telford 
medal and a Telford premium of books to Mr. James Deas, 
C.E., resident engineer to the Clyde Navigation Trustees, in 
acknowledgment of the great value and interest of the paper 
which he communicated to the Institution last Session on 
the River Clyde. 


Alloa Harbour Improvements.—At a meeting of the Alloa 
Harbour Trust held yesterday, Lord Kellie in the chair, 
Messrs. Young, engineers, Glasgow, handed ina number of 
estimates which they had received for the alterations and im- 
—— nts of the dock, when the offer of Mr. Hugh 

cennedy, contractor, was accepted, the work to be proceeded 
with immediately. The engineers were instructed to get a 
dredger built by Messrs. Wingate, Whiteinch, with pumps, 
&e. The probable cost of the whole undertaking will be about 
26002. 


Progress of the Aberdeen Harbour Works.—The monthly 
report by the engineer, which was submitted to the Harbour 
Commissioners at their meeting on Monday, showed that 
much activity is being displayed in forwarding the progress 
of the works now going on in connexion with the harbour. 
Dredging in the entrance channel is being prosecuted 
night and day, not less than 408 tons of stones having been 
raised within the five weeks ending the 26th of June, mostly 
from the neighbourhood of the bar. The total amount of 
silt dredged from the channel during the period mentioned 
was upwards of 25,000 tons, while over 7000 tons were 
taken from tho tidal harbour. As usual the larger propor 
tion of these dredgings were taken to sea by the hoppers, 
but nearly 7000 tons were used in connexion with the diver- 
sion of the river Dee. The contractors for this diversion 
have now completed their undertaking, but the work is not 
entirely taken off their hands until it has been maintained 
by them for a specified length of time. The new south break- 
water has been extended seaward 594 ft., and sea staging 
has been erected for a considerable distance beyond the ex- 
treme point now built. The amount of concrete used in 
various forms in the building wes stated to have been 
4370 yards, of which nearly a fourth is deposited in frames 
and about two-thirds in blocks, the remainder being laid 
down by various methods in the foundations. Authority 
was given to apply for the fourth instalment of 100,000/. 
lean trom the Public Works Loan Commissioners for carry- 
ing on the harbour works at the mouth of the Dee. 


Dundee Harbour Works.—At their ordinary monthly 
meeting held on Monday, the Dundee Harbour Trustees had 
the resident engineer's report under their consideration. From 
it the following information is obtained: Dredging: 23,761 


tons have been dredged from the bed of the river, opposite 
the West Tidal Harbour, all of which material has been 
deposited on the ground at the eastern extremity of the har- 
bour works, at a current expenditure for labour and stores 
of about 5437. Cradle of Patent Slip: This cradle, which 
was considerably damaged in the taking up of the A. P. 
Rehder, on the 9th of June, is undergoing the necessary 
repairs. New Caissons: About 3300 concrete blocks have 
now been formed for the ballasting of the new caissons. The 
most of the ironwork for the caisson for the entrance to 
Camperdown Dock has arrived, and is ong put a by 
the contractor on the ground adjoining the Patent Slip. New 
Dock Works: 137,000 cubic yards (being about 50 per cent. 
of the total contract quantity) have now been excavated from 
the area of Victoria Dock and Graving Dock, 617 lineal feet 
of wall upon the south side, and 249 it. upon the north side 
of the entrance to Victoria Dock have been founded—of 
which 645 have been coped, 575 lineal feet of the west and 
north walls of Victoria Dock have been founded, of which 
about 390 ft. have been coped. The aggregate length of 
foundations thus laid is about 54 per cent. of the total con- 
tract length. The foundations of walls at the west entrance of 
the Graving Dock have been laid; the operations otherwise 
have not advanced much since last month. The under- 
building of the south wall of Victoria Dock has been com- 
menced. Owing to the imperfect construction of the lower 
part of present wall, the new work will be somewhat deeper 
than was expected. 


Anstruther Harbqur Works.—There are at present about 
sixty workmen employed on Anstruther harbour works. The 
concrete blocks are being made as fast as circumstances will 
permit, but the principal past of the operation is clearing 
away a foundation in the solid rock for the deep water section 
of the east pier, and on which both the diving-bell and appa- 
ratus are being employed. Everything is being done to push 
forward the undertaking, as may be seen in all departments 
of the work, which are going on both by night and by day, 
and as wages are tempting, there appears to be no present 
difficulty in obtaining a full staff of workmen. 


Clyde Lighthouse Trust.—The quarterly meeting of the 
Trustees of the Clyde Lighthouses was held in Glasgow last 
week, the deputy chairman, ex-Provost Morton, of Greenock, 
presiding. A report was read from Messrs. D. and T. Steven- 
son, civil engineers, Edinburgh, regarding the removal of the 
Skelmorlie Bank, which has for many years seriously ob- 
structed the navigation in the lower reaches of the Clyde. 
There was also submitted for consideration from Messrs 
Stevenson a long report on the improvement of the channel, 
especially between Dumbarton and Greenock. It was stated 
that the Greenock harbour authorities were waiting for a 
report from Mr. Hawkshaw on the same subject. The dangers 
attending the shipment of gunpowder off Greenock were also 
under the notice of the Lighthouse Trustees. 





NOTES FROM THE SOUTH-WEST. 

Labour in South Wales.—In a series of resolutions passed 
at a meeting of house-coal colliers, held at Blackwood, the 
men deprecated any connexion of the house-coal department 
with the steam-coal ; expressed an opinion that the question 
of arbitration should be Paid before all districts and bodies ; 
recommended the establishment of a board of conciliation ; 
and intimated their concurrence with the 17th clause of the 
Mines Regulation Act in respect to weighing. Notices have 
been posted up at the collieries, in the Aberdare Valley, to 
the effect that all contracts will cease on the Ist of August. 
It is thought that this step is attributable to the clause 
of the Mines Regulation Act referred to in the above reso- 
lution. 


The Rhondda Valley.—A meeting of the firemen in the 
Rhondda Valley has been held for the purpose of taking 
steps to obtain an advance in their wages. It has been de- 
cided to give notice for an advance to 8s. 4d per day, and, in 
the event of a refusal on the part of the masters, a strike is 
threatened. 








The Docks at Avonmouth.—We learn that all the financial 
arrangements connected with this undertaking are completed, 
and instructions have been given to put on as many men as 
can be employed. It is expected that the docks will be 
finished in about 18 months. 


Coal at Nai/sea.—There is some prospect of coal being 
again worked in Nailsea. Messrs. Grace and Moxham have 
commenced pumping the water from some old works which 
hare been closed for more than 60 years. 


Briton Ferry Dock.—The preamble of a Bill for trans- 
ferring the Briton Ferry Dock tothe Great Western Railway 
Company has been declared proved. 


South Wales Atlantic Steamship Company.—In conse- 
quence of the success which has thus far attended the 
operations of the South Wales Atlantic Steamship Company, 
it has been determined to enlarge the basis of the under- 
taking. At a meeting held in London, it was resolved to 
change the constitution of the association from that of an 
unlimited partnership into that of a company under the 
Joint Stock Companies Acts. 


The Mines Regulation Act.—An arbitration meeting was 
held at Cardiff on Friday to consider objections raised by the 
Secretary of State to new special rules framed, in accordance 
with the provisions of the Mines Regulation Act, for the 
better management of the collieries in South Wales. The 
arbitrators came toa satisfactory arrangement in regard to 
a number of the rules in dispute, and the hearing was ad- 
journed. . 


Juvenile Labour.—A prosecution has been instituted at 
the Aberdare Police Court, by the local government miving 
inspector, against the manager of the Uraig Colliery, be- 
longing to the Welsh Iron Works Company, for having, in 
contravention of the provisions of the Mines Regulation Act, 


Cardiff Docks—Mr. John M‘Connochie, the engineer of 
the Bute Docks, a day or two since escorted a party of 
gentlemen from America through the various docks and 
works under his charge. Among these gentlemen were 
Major-General Henry 8. Sanford, ex-United States Minister 
to Siisiom, and Mr. Archibald Baxter, New York, agent of 
the Cardiff line of steamers. The new graving dock and 
basin, which will be completed during the coming autumn, 
especially attracted attention, and were greatly admired by 
the party. 


Bute Hematite Iron Mines.—On the 2nd of June the men 
employed at these mines; at Llantrissant, gave notice for a 
20 per cent. advance, to take effect a month from that date. 
On the 6th of the same month the management of the mines 
changed hands from Mr. Roland to Mr. Menelaus, of the 
Dowlais Company. In consequence of this alteration the 
men were asked to give the new company a fresh notice. 
This, however, they refused to do, although it was pointed 
out that a reduction of 2/7. per ton had already been made in 
iron. 

Proposed New Station at Wells.—It is reported that the 
Great Western and Bristol and Exeter Railway Companies 
are about to construct a station at Wells for their joint use. 





NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market— Yesterday there was a small 
attendance on ’Change at Middlesbrough, and the market 
was decidedly weaker. No. 3 was quoted 105s. per ton, but 
could be bought for less, and a parcel of No. 4 was actual] 
sold at 89s. per ton, net cash at makers’ works. There is 
nothing new to report in the finished iron trade. The prospect 
is anything but satisfactory. Contracts are being quickly 
worked off, and scarcely any new orders are coming to the 
district. Nothing definite has yet been done about recom- 
mencing the finished iron works on Tees-side, which were 
laid off a few weeks ago. They will not be started until 
orders are obtained at remunerative rates. 


The Returns.—The Cleveland Ironmasters Association 
returns for June have just been issued. There are 137 blast 
furnaces in the North of England, and 126 of them are in 
operation. The following is a list of the new blast furnaces 
in course of erection:—The Lackenby Iron Company are 
building one new furnace; Bolckow, Vaughan, and Company 
are building one new furnace at Eston; W. Whitwell and 
Company are building two new furnaces; the Consett Iron 
Company are building one new furnace; Rosedale and Ferry 
Hill Iron Company are building two new furnaces; Robson, 
Maynard, and Company are building two new furnaces at 
the Redcar Iron Works, Coatham ; I’. Richardson and Com- 
pany are building three new furnaces at West Hartlepool ; 

lopkins, Gilkes, and Company, Limited, are building two 
new furnaces; Bell Brothers are building two new furnaces 
at Port Clarence; Thomas Vaughan and Company are build- 
ing two new furnaces at South Bank. During the month 
the total make was 163,829 tons, an increase of 5594 tons 
upon the previous month. Makers’ stocks now stand at 
42,974 tons, an increase upon May of upwards of 19,000 tons. 
As might be expected the great increase in stocks has helped 
to weaken prices. 


The Coal and Coke Trades.—Large firms maintain their 
prices, and the trade is steady, Occasionally lots can be 
purchased below the list quotations. 


Death of a Middlesbrough Tronmaster.—On Saturday, at 
the Langham Hotel, London, Mr. Joseph Beaumont Pease, 
of Middlesbrough, died after a very brief illness. The de- 
ceased gentleman was managing partner in the firm of Gilkes, 
Wilson, Pease, and Co., blast furnace owners, Middlesbrough. 
He was also a partner in Lloyd and Co.’s Linthorpe Iron 
Works, Middlesbrough, one of the owners of the Bearpark 
Colliery, and a partner in the West Cumberland Iron Works. 
He was buried to-day (Wednesday) at Middlesbrough. All 
the ~ eres of the district were represented at the 
funeral. 


Death of Mr. Charles Pease—To-day (Wednesday) a 
telegram reached Middlesbrough announcing the death of 
Mr. Charles Pease at the house of his brother, Mr. Joseph 
Whitwell Pease, M.P., Prince’s-gardens, South Kensington, 
London. The deceased had for some time been in failing 
health, and had recently returned from a tour through 
Egypt. He was only about 30 years of age, but was well 
known in the district as taking an active part in the great 
commercial undertakings—the mines, collieries, and iron 
works—-of his family. He was one of the owners of the 
Middlesbroughestate. It was the general subject of remark 
to-day that his death should take place while preparations 
were being made for the funeral of his cousin, Mr. J. B. Pease. 


Engineering and Shipbuilding—No improvement has 
taken place in those industries. On the Wear the threatened 
stoppage of work which we called attention to a fortnight 
ago has been averted by the iron men at the ship yards con- 
senting to accept a reduction of 5 per cent. in their wages. 


The Improvements on the Tyne.—Rapid progress is being 
made with the Tyne Bridge at Newcastle. The Northum- 
berland Dock extension and improvement is approaching 
completion. There will soon be direct railway communica- 
tion from the dock wharves and quays to all parts of the 
kingdom. There is now available for general merchandise 
traffic a line of quay and wharves neat half a mile long, 
with ample depth of water at all times of the tide, and pro- 
vision will be made for the discharge and storage of timber 
and other goods. 








Tue Mrramicui.—It is stated authoritatively that a light- 
ship will be stationed at the entrance of the Miramichi 
River in the course of a few days. Two new beacons which 
have recently been erected on Sheldrake Island in Miramichi 





employed a boy under twelve years of age to work in the pit. 
The case was remanded. 





Bay are also about to be lighted. 
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We give with the present number a Two-Page Engraving 
of a Horizontal Condensing Engine at the Vienna Ezhi- 
bition, and also two Two-Page Illustrations showing 
Elevations and Sections of the Double Bogie Locomotive 
on Meyer's System, also shown at Vienna. The descrip- 
tions of these Engravings will be found on pages 27 and 
35 respectively. 











Vienna UNIVERSAL Exnipition.— We beg to announce 
that to facilitate communication with Exhibitors we 
have established a Special Office for this Journal at 
Prater, 129, Vienna. This office is situated close to 
the Western Entrance of the Exhibition. 

The Journal is now on Sale at the General Library 
and at the Bookstalls in the Exhibition. 
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NARROW GAUGE RAILWAYS. 

A VALUABLE contribution to the data already 
existing with reference to narrow gauge railways 
has just made its appearance in the form of the first 
annual report to the stockholders of the Denver 
and Rio Grande Railway. The Denver and Rio 
Grande line is, as our readers are probably well 
aware, in many respects, a representative railway. 
It is a line of 3ft. gauge, constructed through 
country similar to that already traversed by 4 ft. 
8}in, gauge railways in the United States, having 
to accommodate a general traffic such as the 
Western broad gauge lines have also to accommo- 


date, and worked generally on the same system and 
under the same conditions as many existing lines of 
the wider gauge. Under these circumstances it will 
evidently afford results which are most valuable for 
the purposes of comparison, and which cannot fail 
to be regarded with interest by all interested in the 
development of narrow gauge railways. 

In making these remarks, however, we especially 
desire to guard against conveying an impression 
that we consider the Denver and Rio Grande Rail- 
way and its appointments as exemplifying the per- 
fection of narrow gauge practice, We are, in 
fact, far from holding any such opinion ; for al- 
though we believe the general details of the Denver 
and Rio Grande line and its rolling stock to have 
been well designed, yet we consider that in several 
matters an improvement is possible. The most im- 
portant of these points relate to the rolling stock, 
for which we should decidedly have preferred to see 
the four-wheeled type of vehicle adopted in place 
of the bogie system—carriages and wagons of the 
latter type being necessarily much larger and 
heavier, and consequently more difficult to handle 
at stations than the four-wheeled vehicles. The 
smaller capacity of the latter enables them also to 
be run in ordinary service with a nearer approach 
to full loads—a decided advantage. 

It has also to be borne in mind in considering the 
results obtained on the Denver and Rio Grande Rail- 
way during the past year, that the line was, during 
the whole time, in course of development. Starting 
from Denver—a town connected direct with the 
Kansas Pacific, and the Colorado Central, and with 
the Union Pacific Railroad by a line leaving that 
railway at Cheyenne, and bearing the name of the 
Denver Pacific Railroad—the railway under notice 
is intended to extend southwards past Colorado 
Springs, Pueblo, Albuquerque, and Limitar, to El 
Paso, on the confines of Mexico, a distance of 
875 miles. Ultimately, also, it is contemplated to 
extend the line still further south to the city of 
Mexico itself, a further distance of 1200 miles from 
El Paso. The report before us gives most promis- 
ing accounts of the country to be traversed, and 
altogether there appears every reason for believing 
that a very large and remunerative traffic will be 
developed ; but with these matters we have not at 
present to deal, our object now being to record the 
results obtained during the past year, and to show 
how they bear upon the arguments we have so fre- 
quently advanced in favour of narrow gauge rail- 
ways. 

,™ we have already said, the Denver and Rio 
Grande Railway was during the whole of last year 
in course of development, The grading of the line 
was commenced in March, 1871, and it was intended 
that the track should have been laid to Colorado 
Springs, 76 miles from Denver, by June in the same 
year. Owing to delays in receiving the rails, 
however, the first train was not run through until 
October, and the line not fairly opened for trafiic 
until January Ist, 1872. On that date grading 
was commenced on the second division to Pueblo, 
and the track was completely laid on this division 
by June 15, 1872, thus opening the line for 118 
miles from Denver. Since then a branch from 
South Pueblo up the Arkansas Valley has been in 
course of construction, 38 miles to the coal mines of 
Fremont County being completed by November Ist, 
while the remaining 9 miles to Cafion City were 
graded by the end of the year. These facts will 
explain the condition of the line at the end of 1872, 
and we must now add a few notes calculated to give 
an idea of the conditions under which the traflic was 
carried on. 

From Denver to Divide, a distance of 52 miles, 
the line rises 1986 ft., the maximum gradient being 
75 ft. per mile, or ] in 70.4, while the mean gradient 
is 1 in 138.3. From Divide to Colorado Springs, a 
distance of 23 miles, there is a fall of 1239 ft., the 
maximum gradient being as before, 75 ft. per mile, 
or 1 in 70.4, while from Colorado Springs to Pueblo, 
a distance of 42} miles, there is a further fall of 
1288 ft., the maximum grade on this length being 
42 ft. per mile, or 1 in 125.7. On the other hand, 
the branch from Pueblo to Coal Banks, a length of 
374 miles—rises 671 ft., the maximum gradient 
being 39 ft. per mile, or 1 in 135.3. It will be seen 
from the above data that the traffte during the first 
part of 1872 had to be carried on over a very heavy 
division of the line, while the management also had 
to contend with the disadvantage of a newly 
organised staff and the experimental character of 
many of the arrangements. Other matters which 
also tended greatly to increase the expenses of 





working were that, until the line reached the Cafion 
City mines, a high price had to be paid for an in- 
ferior coal, that the freights which early in the 
season the company had contracted with Govern- 
ment to deliver at Pueblo, had, from the non- 
arrival of the rails, to be transported part of the 
distance by road, and finally that the gross amount 
of the business done was at first of course very 
small, a fact having a very important bearing in 
determining the proportion of working expenses to 
earnings. 

Under the adverse circumstances above referred 
to, we find that the earnings of the main line on an 
average distance of 100 miles over which trains 
run during 1872 amounted to 274,421 dols., while 
the working expenses were 170,354 dols., or nearly 
70 per cent.—a high percentage certainly, but one 
which is justified by the conditions. With the de- 
velopment of traffic this percentage has rapidly de- 
creased, and during the first three months of the 
present year it amounted to but 54 per cent., while 
in the month of March itself it was actually but 
46 per cent. Still later accounts show a further 
decrease, and we understand that at the present . 
time the working expenses amount to but 434 per 
cent.—a fact worth noticing. 

The freight carried on the Denver and Rio Grande 
Railway during the past year amounted altogether 
to 47,598 tons, or 152 tons daily, carried an average 
distance of 61 miles. The above-mentioned ton- 
nage includes 11,326 tons of constructive materials 
for the line, while of the remainder the principal 
items were: Lumber, sashes, and doors, 14,185 
tons ; merchandise and sundries, 6558 tons; wood, 
5758 tons; coal (chiefly in two months) 4065 tons ; 
grain, flour, and fuel, 3319 tons. The number of 
paying passengers carried was 25,158 during the 
year, or about 80 daily over an average distance of 
67 miles, while there was 292,000 miles of trans- 
portation on free passes, “The report adds, how- 
ever, that the free pass system has now been 
abolished. The latest traffic reports show, we 
should state, an enormous increase on the above 
figures for the present year, 

Appended to the report under notice is a short 
memoire prepared by General W. J. Palmer, the 
president of the company, and a letter from 
Colonel W. H. Greenwood, the engineer-in-chief, 
both expressing the opinions of the writers as to 
the practical advantages of narrow gauge construc- 
tion, and both founded, to a great extent, upon 
the experience which the writers have gained on the 
Denver and Rio Grande Railway. ‘These docu- 
ments, coming as they do from such sources, must 
naturally carry great weight, and to them we de- 
sire specially to direct attention. The opinions 
expressed in the two documents being practically 
identical, we shall speak more especially of General 
Palmer’s memoire, which deals with the subject in 
fuller detail. And here we may remark that, in 
preparing this memoire, General Palmer has 
scarcely done justice to Mr. Fairlie. He states, it 
is true, that it was Mr. Fairlie who suggested and 
advocated the 3ft. gauge, eventually adopted for 
the Denver and Rio Grande line ; but, in speaking 
of narrow gauge railways generally, he adopts Mr. 
Fairlie’s arguments without acknowledging their 
source, and fails to give that gentleman the credit 
which is so justly due to him for his energetic and 
long-continued exertions in the cause of narrow 
gauge railway construction—exertions which are at 
last, we are glad to say, bringing forth good fruit. 
To return, however, to General Palmer’s memoire, 
General Palmer commences by stating that the 
Denver and Rio Grande Company has effected, in 
the construction and equipment of its road, a saving 
of 374 per cent. by the adoption of the 3 ft. instead 
of the 4 ft. 84 in. gauge, and this, he adds, is a clear 
saving, ‘‘ because the road is equally well built in 
every respect, and its capacity is as great as though 
it had been of the wider gauge.” In making this 
statement we have italicised, General Palmer had no 
doubt in view the employment of Fairlie engines 
for working the traffic, one of these engines being 
already on its way to the line; otherwise we could 
not admit the statement as strictly accurate. As 
Mr. Fairlie has frequently stated—a statement which 
has been most frequently perverted, by the way, by 
broad gauge advocates—a 3 ft. gauge line worked 
by his locomotives is equal in capacity to a 
4ft. 84in. gauge line worked by ordinary engines, 
and there is every reason to believe that this state- 
ment is well within bounds, As regards speed, 
General Palmer states that on the Denver and Rio 
Grande, the trains, both passenger and goods, have 
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been run at the ‘‘ same rates of speed as have pre- 
vailed on the Pacific lines, and on all the other 
broad gauge roads west of the Missouri River,” 
while he adds, that when required, the trains have 
been run at 30 and 40 miles per hour with perfect 
steadiness, and that there has been no accident on 
the road during the year. 

On the important subject of proportion of dead 
weight to paying load, General Palmer speaks most 
decidedly, and his experience completely confirms 
all we have advanced. As will have been gathered 
from the facts we have already stated, the freight 
conveyed over the Denver and Rio Grande line is of 
a very mixed character, and includes a large propor- 
tion of articles of a light and bulky nature; but 
General Palmer states that ‘‘ there is xno class of 
freight upon which the proportion of paying to non- 
paying weight has not been in favour of the narrow 
gauge as compared with the broad.” ‘The italics are 
his own. He also most conclusively combats the 
notion that the narrow gauge cars cannot be ad- 
vantageously employed to carry light goods, and he 
gives the following summary of the average loads of 
various classes of freight carried during the year’s 
actual working by the Denver and Rio Grande box 
cars weighing 8000 Ib. empty : 

Ib. 


Of wool in sacks, loose 5,000 


Of wool in bales, loose oan 3 8,000 
Of wagons and agricultural machinery ... 9,000 
Of furniture “set up” (carried at double 
first-class rates as usual)... 4,000 
Of furniture “ knocked down” 10,000 
Of groceries and dry goods assorted 12,500 
Of iron, nails, hardware, lumber, timber, 
trees, grain, flour, ores, coal, stone, lime, 
cordwood, and similar freights, average 16,000 
For conveying heavy materials the saving in 


favour of the Denver and Rio Grande stock as com- 
pared with the ordinary stock on American lines, 
is very striking, 20 of the narrow gauge cars weigh- 
ing under 60 tons, and carrying 160 tons of freight, 
an amount which would require 16 broad gauge cars 
weighing 8} tons each or 136 tons. The saving in 
the gross weight of the train is, in this case, 76 tons, 
or 35 per cent. As Colonel Greenwood very 
forcibly puts it, when speaking of running cars 
partially loaded ; ‘Freight cars of the Denver and 
Rio Grande Railroad, when carrying a load of 
54 tons freight each, are no heavier than the usual 
empty cars of the 4ft. 8} in. gauge.” 

On the transportation of cattle and horses, General 
Palmer's evidence is equally satisfactory. The stock 
ears of the Denver and Rio Grande Railroad are, 
he states, 64 ft. wide, 28 ft. long, weigh 8500 Ib., 
and carry nine head of cattle, the latter standing 
longitudinally in the cars. The comparison with 
the ordinary American broad gauge cattle cars he 
gives as follows : 
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This comparison shows a saving of 30 per cent. of 
dead weight in favour of the narrow gauge, while 
General Palmer adds that when short cattle are 
being transported they stand transversely, and the 
cars are then capable of carrying thirteen animals, 
or but one less than the broad gauge cars. 

As regards the provision of ample passenger 
accommodation and the possibility of using sleeping 
cars on narrow gauge lines, as well as on their 
general conveniences, General Palmer expresses 
opinions identical with our own, while he also de- 
nounces the idea that there is any difficulty in pro- 
viding engine power on such lines, The present 
article has, however, extended to such a length that 
we must leave a detailed consideration of his state- 
ments in connexion with these subjects for a future 
occasion, and must conclude with a brief allusion to 
the data he brings forward as to the cost of tran- 
shipment. Without any special provisions for 


effecting the change, and with labour costing 2 dols. 
or about 8s. per day, the cost of transhipping coal, 
iron, lumber, and similar freight at Denver has been 
10 cents or 5d, per ton, while for miscellaneous 
merchandise it has been 15 cents or 7$d. per ton. 








These prices will, of course, be materially reduced 
by the provision of the proper appliances, and 
General Palmer puts the reduction as 33 per cent. 
This will bring the charges down to 34 . and 5d. 
respectively, with labour costing more than double 
it does in England. Excluding the construction 
materials for the road itself, General Palmer states 
that less than one-fourth of the freight carried has 
to be transhipped, and as the average distance to 
which a ton of freight was carried during the past 
year was 6] miles, we find that even at the prices 
then paid the cost of transhipment only imposed, on 


z 
an average, a tax of _~__=0,0205d. per ton per 
61x4 


mile on the heavy goods, and of nee = 0.0307d. 


4.x6 
on the general merchandise. We recommend a con- 
sideration of these additional charges of about 2; and 
?y of a penny per ton per mile to those engineers 
who so persistently hold forth on the cost of tran- 
shipment as an effectual bar to the development of 
narrow gauge railways. 











Ir is with much regret that we have to record 
the loss which France has just sustained by the 
death, on the 16th ult., of M. Eugene Flachat. M. 
Flachat, after having several times occupied the 
presidential chair of the Société des Ingénieurs 
Civils, was elected an honorary president of that 
Society, of which he had been one of the founders. 
During a long and most active career M. Flachat’s 
spirit of inquiry led him to investigate the most 
varied branches of our profession, and there are but 
few such branches to the development of which he 
was nota contributor. But it was to the introduction 
of railways into France, and the subsequent develop- 
ment of the French railway system—a work on which 
he was engaged since the year 1832—that he devoted 
his chief energy. After having directed for several 
years the railways of Saint Germain and Versailles, 
he constructed that of Auteuil, and contributed to 
the establishment of the Southern and Western 
Railways of France, while he also rendered special 
services in connexion with the carrying out of the 
Northern Railway of Spain, a line of which he was 
engineer-in-chief at the time of his death. It is to 
M. Flachat that is due the first application in 
France of the electric telegraph, which he employed 
on the railway of St. Germain, a line on which 
also he introduced the use of the first locomotives 
for heavy inclines. 'To him, too, were due the first 
large iron roofs, the first continuous girder bridges 

and, as a fact, the first iron bridges in which the 
parts were correctly proportioned to the strains 
thrown upon them—erected in, France, if not, in- 
deed, in any country. 

M. Flachat’s most important works, apart from 
railways, consisted in the part taken by him in the 
construction of the Halles Centrales of Paris, and in 
the reconstruction of the cathedral of Bayeux, an 
edifice of which he rebuilt the foundations without 
interfering with the structure. This, from its 
nature, was a difficult and most responsible work ; 
but it was carried out with perfect success. 

The most important engineering and industrial 
questions, such as the construction of docks at 
Marseilles, the traversing of the Alps, the carrying 
on of transatlantic navigation, all received M. 
Flachat’s attention, and were made the subjects 
of important memoires from his pen, There were, 
in fact, as we have already said, few questions con- 
nected with engineering to which he did not con- 
tribute suggestions of value. Personally, too, M. 
Flachat won by his conduct the earnest friendship 
of those with whom he was brought into contact, 
and quite apart from the regard due to his brilliant 
talents as an engineer, his death will be most widely 
and sincerely regretted. 








ROYAL AGRICULTURAL SOCIETY’S 
SHOW AT HULL. 

Tue annual show of the Royal Agricultural So- 
ciety, which is being held this year at Hull, com- 
menced on Monday last with the trial of imple- 
ments, which will occupy the greater portion, if 
not all, of the present week. Although the present 
show lacks those elements which form a source of 
chief interest with a large portion of our readers, 
namely, the engine trials, it will nevertheless prove 
interesting as regards the implements and general 


exhibits of —— machines, As, however, the 
leading implement makers have resolved not to 





compete this year, the trials themselves are some- 
what narrowed. The show yard is a plot of land 
containing about 84 acres, and belongs to the North- 
Eastern Railway Company. It is conveniently 
situated on the Anlaby-road, not only within the 
borough of Hull, but in a part of the town most 
easily accessible, and with which there is direct and 
excellent high-road communication from the North- 
Eastern Railway Stations. The shedding is even 
more extensive than it was at Cardiff last year, 
there being 10,000 ft. of implement shedding, 
5000 ft. of cattle shedding, 1200ft. of seed and 
model shedding, besides 400 horse boxes. But then 
the show ‘s in a more agricultural neighbourhood 
than it was last year. The published catalogue 
shows the number of exhibitors to be 300, that of 
stands 329, and of the exhibits 5634, the number of 
exhibitors last year being 273, stands, 308, and ex- 
hibits, 5843. 

The ground for the implement trials is on the 
Priory Farm, near Hessle, in the occupation of Mr. 
James Dunn, and consists of seven closes comprising 
109 acres. It contains fields of seeds, tares once 
ploughed, stubble once ploughed, and also fallow. 
The implements for trial consist of ploughs, harrows, 
rollers, and clod crushers, cultivators, and scarifiers, 
digging machines, stacking machines, and potatoe 
ploughs. The small wheel ploughs commenced 
their work on Monday in somewhat heavy and 
therefore unfavourable soil, but which appears to 
be the best that could be obtained in the vicinity of 
Hull. It was, however, stipulated that the trials 
should take place only as far as practicable. The trials 
of the heavy land ploughscommenced on Tuesday, the 
dynamometer trials having commenced in the after- 
noon of the same day. No little interest is attached 
to a pair of Scotch oxen, which were brought from 
Banff by Mr. G. W. Murray, whose plough they 
have been drawing very creditably. ‘The trials of 
the rollers were confined to the Crosskill and Cam- 
bridge kinds, the Beverley Wagon Company having 
two on the field, and Messrs. Crosskill and Son one 
only. Messrs. Barford and Perkins, Cambridge 
and Parham, and Corbett and Peele, are amongst 
the competitors, Messrs. Barford and Perkins are 
exhibitors of steam ploughing and cultivating ma- 
chinery, which they arranged to work yesterday, 
the trials taking place on the farm of Mr. Joseph 
Wood, of Anlaby, where 30 acres of land have been 
engaged. ‘The straw elevators have been put 
through their trials, consuming as usual a consider- 
able amount of time as compared with other ma- 
chines. It is expected that the trials will be com- 
pleted by this evening, and that the awards will be 
made known on Saturday. ‘These and other matters 
relating to the trials and exhibits generally, will 
appear in our columns next week, 








AERATED WATER MANUFACTURE. 

In a recent notice of the process connected with 
the food department illustrated by machinery at the 
International Exhibition of 1873, we referred to the 
apparatus exhibited by Messrs. Hayward, Tyler, 
and Co., for the manufacture of aerated waters. 
As there are some special features in this apparatus, 
we purpose describing the process of manufacture 
as illustrated by it, which, in fact, represents the 
process as now conducted in the largest and best- 
appointed factories. It is, of course, generally 
understood that aerated waters consist of a com- 
bination of water and carbonic acid gas, either by 
themselves, or flavoured with syrups, or with car- 
bonate of soda, potass, or other medicinal salts, to 
reproduce, as nearly as possible, the natural waters 
from the saline springs of Vichy, Seltzer, &c. The 
principal parts of the process are, therefore, the 
preparation of the carbonic acid gas, the combin- 
ing the gas with the water, and the bottling and 
corking. 

The carbonic acid gas is made by mixing car- 
bonate of lime (whiting, powdered marble, = 
with sulphuric acid, and the acid, combining wit 
the lime, sets the carbonic acid free. For carrying 
out this process a leaden cylinder, termed the ge- 
nerator, is jused, this being placed horizontally 
on two supports. On its upper side are three open- 
ings, one for the admission of the sulphuric acid, 
one for the outlet of the carbonic acid gas, and the 
other, which is a large one, and is closed by a brass 
door fastened by a swing screw, for the admission 
of the charge of whiting mixed into a thick paste 
with water. The generator is traversed from end 
to end by a spindle carrying stirrers, and worked 
by a pulley from the shafting above, which mixes 
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the contents. The whiting having been introduced, 
and the door closed, the sulphuric acid is allowed to 
run slowly in through a syphon tube from a reser- 
voir above, and the gas formed is gradually given 
off, and is conducted through a lead pipe intoa 
copper gasholder, placed in a wooden tank which 
stands by the side of the generator, where it is 
stored ready for use. When the charge of whiting 
is entirely exhausted, or, in other words, made into 
sulphate of lime, a valve is opened at the bottom of 
the generator, and the waste material is allowed to 
flow away into a drain. 

The next machine consists of a pair of gun-metal 
pumps in a cast-iron frame, driven by a double- 
throw crank, on one end of which are fast-and-loose 
pulleys, and on the other a flywheel. ‘These pumps 
are so placed that the valves are at the top, and the 
plunger works upwards into them from the bottom. 
Each pump is provided with two inlets, one to 
admit gas and the other water. * The gas is drawn 
through a pipe from the gasholder and the water 
from a small cistern close to the pumps. The two 
fluids are thus pumped simultaneously into the re- 
ceiver, and the relative‘quantities of each one regu- 
lated by cocks. The receiver is a strong copper 
cylinder, holding about 14 gallons, provided with 
an agitator driven by a strap from the shafting, and 
it is surmounted by a safety valve and pressure 
gauge. Along its bottom is a row of cocks con- 
nected to pipes which lead to the bottling machines, 

There are several systems of bottling shown in 
the Exhibition. In the one commonly used, the 
bottle is held up by a treadle against a leather or 
india-rubber nipple, through which the aerated 
water is admitted, and the cork is then forced down 
through a tube which it exactly fits, into the neck 
of the bottle. But the bottling machines exhibited 
by Messrs. Haywood, ‘Tyler, and Co., are those 
made under Barrett and Eler’s patent. ‘The stopper 
is a small cylinder of wood or glass provided with 
a washer of india-rubber or Jeather, which is held 
up tight against the neck of the bottle by the 
pressure inside, and is thus kept perfectly tight. 
When required to be opened, the end of the cylinder, 
which projects a little way through the mouth of 
the bottle, is pushed back, and the stopper falls into 
the bottle, where it remains until the bottle is filled 
again. ‘The bottling machines which fill these 
bottles, are worked by boys, and the bottling process 
is effected with great rapidity. Each machine is 
provided with a small pump, by which a measured 
portion of syrup is forced into each bottle when 
lemonade is being made. 

The arrangements for washing the bottles are 
very complete: Over a large wooden trough filled 
with water is placed a small headstock carrying two 
bottle brushes revolving at a great speed. A wooden 
rest holds the bottles against the brushes, and as 
fast as they are cleaned they are placed upside 
down over a row of brass jets perforated at the end 
and sides, through which water is forced into them, 
thoroughly rinsing them out. 

To insure the purity of the water used in the 
manufacture it is passed through a high pressure 
filter. The filter (Baker’s patent) consists of a 
hollow upright cylinder, divided internally into 
three parts. Into the lowest part the water is ad- 
mitted from the main supply ; it then passes up- 
wards through various filtering media, and collects 
in the top part of the vessel, whence it is drawn off 
by a pipe leading to the pumps. In addition to 
the supply cock in the bottom partition is a waste 
cock, the use of which is as follows: When the 
filtering media have been used some time they be- 
come charged with foreign matter, and lose their 
filtering power. The filter is therefore filled, and 
the supply cock turned off. The waste cock is then 
turned on, and the contents of the upper part of the 
vessel are run back through the filter, thus washing 
away the impurities. ‘This process may be re- 
peated several times, so that the filter is thoroughly 
cleansed. 

Over one end of Messrs. Hayward, Tyler, and 
Co.’s stand at the Exhibition, a small gallery is 
erected, in which are placed the parts of the 
apparatus which generally occupy the upper floor 
of a soda-water factory; these consist of the stores 
of whiting and sulphuric acid, and the syrups, 
which thus run down by gravitation to the bottling 
machines. The syrups are prepared in a steam- 
jacketted copper pan, raised on an iron stand suffi- 
ciently high for the contents to be drawn off by 
taps into a series of enamelled iron vessels, where 
they cool and await their use. 

Whilst on the subject of soda-water we may men- 








tion that, as a rule, what is at present drunk under 
that name would be more correctly termed ‘‘ aerated 
water,” as it is now seldom other than the plain 
combination of pure water and gas. Considering 
that many of those who now consume it take it 
merely for refreshment, without any regard to 
medicinal properties, it is well that this is the case. 
Indeed, it is asserted by some soda-water makers, 
that if they put into it the quantity of carbonate of 
soda which they formerly did, consumers object to 
the flavour. 





STEAM PUMPS IN THE VIENNA 
UNIVERSAL EXHIBITION. 

TuE immense number of variations which can be 
made in the arrangement of a very small number of 
parts is in no kind of machinery to be more clearly 
seen than in steam pumps, and every possible ar- 
rangement seems to be represented in the Machinery 
Hall at Vienna, There are vertical and horizontal, 
single and double-acting pumps, pumps that seem 
to be nothing but two cylinders and a piston rod, 
and pumps that have as much gear as a Corliss 
engine, brass valves and india-rubber valves, slide 
valves and piston valves, valves with gear, and 
valves entirely self-acting. In attempting to give 
our readers some idea of all these varieties as they 
are seen at Vienna we shall, as usual, commence at 
the western end of the Machinery Hall, with the 
American exhibits. Here are to be found only two 
exhibitors of steam pumps, the Norwalk Iron Works 
(whose engine has been formerly referred to) and 
Carr, of New York. ‘The first-named firm send one 
of Earle’s pumps, a type pretty well known in Eng- 
land, and still better on the Continent, where 
Decker Brothers and Co. (Canstatt) have the sole 
right of manufacture. It is a horizontal double- 
acting pump without rotary motion. ‘The steam 
valve is a piston valve, and is worked from the 
piston rod by an arm having at its extremity an 
eye encircling the valve rod, and striking at each 
end of the stroke a collar (buffered with india- 
rubber) on the valve spindle, and thus moving the 
valve. Mr. Carr exhibits two Selden pumps, 
strongly made, but without any attempt at finish. 
The largest is intended specially for mines. It isa 
horizontal pump Without rotary motion, in which 
the piston rod works two single-acting force pumps 
on the same centre line, one behind the other. The 
steam valves are worked by tappets from the piston 
itself. 

The English pump makers are pretty well repre- 
sented, and appear to be the only ones who have 
taken up to any large extent self-acting valves— 
for out of the English section there is scarcely a 
pump to be seen in which the valves of the steam 
cylinder are not driven by a tappet cam, eccentric, 
or other apparatus, while in one instance at least 
even the pump valves are also driven by gear. The 
principal of these automatic pumps are Hayward 
Tyler, and Co.’s patent ‘‘ Universal” pump,-‘langye 
Brothers and Holman’s ‘“ Special” pump, and 
Clarkson’s ‘‘ Excelsior” pump, the latter exhibited 
by Mr. MeNicol, of Glasgow. The construction 
of these is pretty well known in England, but for 
the sake of comparison with foreign constructions, 
it may beas well to say a few words about them here. 
The ‘* Universal” pump can certainly claim to be 
the simplest machine of its kind in the Exhibition. 
It is of the ordinary double-acting unrotative type, 
and has no visible valve chest or valve gear at all. 
The steam pipe enters the side of the cylinder in 
the centre of its length, and the admission valve is 
a piston valve working automatically in the centre 
of the steam piston, the latter being made of great 
depth, so that it may always cover the opening of 
the steam pipe. ‘The valve is so arranged that the 
engine can be started freely from any position with- 
out moving it by hand (which indeed it is impossible 
to do), by merely opening the steam cock. The 
valves used in the pump are, for cold water and for 
ordinary, pressures, india-rubber ball valves. Six or 
seven ‘* Universal” pumps are exhibited, one or two 
being generally at work. Messrs. Tangye have at 
work a ‘‘Special” pump with a steam cylinder 
14 in. in diameter and water cylinder 12 in. in dia- 
meter, with a stroke of 2 ft. The steam valve is a 
double-ended piston valve placed above the cylinder, 
its motion being determined automatically by two 
small valves placed one at each end of the cylinder. 
A handle is provided to start the piston valve when 
nece’ The pump valves are brass cups work- 
ing on brass conical seats, which rest on india- 
rubber rings—a system possessing very considerable 








advantages, Although these pumps have not quite 
the simplicity of the last-mentioned kind, they 
possess certain advantages of their own, and an 
enormous number of them are now in use. Mr. 
MeNicol’s pumps (Clarkson’s patent ‘‘ Excelsior’) in 
general appearance resemble the ‘ Specials,” having 
also a piston valve lying above the steam cylinder, 
but the small end valves are not used, an ingenious 
arrangement of passages enabling the main valve to 
be moved without them. Three of these pumps 
are exhibited, one being constantly at work. 

Messrs. Alexander Wilson and Company show a 
number of their well-known vertical donkey pumps, 
in which a short shaft with a flywheel lies across 
the top of the cylinder. The steam valve is driven 
by a pin from the back end of the shaft. The two 
cylinders and the frame which connects them are all 
cast in one piece, which is not the case with any of 
the before-mentioned pumps, and the pumps are 
both strong and simple in construction. In the 
single-acting pumps the steam piston and the pump 
plunger are made in one piece of brass, the upper 
part of the plunger forming the piston rod of the 
steam cylinder; the double-acting pumps have steel 

iston rods. Messrs. Hathorn, Davies, and Camp- 

ell have a vertical pump with rotary motion and 
double connecting rod, and arranged in a way which 
can scarcely be commended when it would have been 
so easy to make it simpler. Messrs. Warner and 
Sons have two small Ramsbottom’s pumps, one 
combined with a vertical boiler, about which there 
is nothing special to be said. In the English section 
there only remains now to be mentioned one 
pump, which, although not absolutely new, is yet 
only now attracting the attention it deserves. 
This is Boulton and Imray’s “ Helical” pump, 
which is exhibited by Brotherhood and Harding- 
ham, and worked direct by one of their three- 
cylinder engines. ‘This pump is beginning now to 
be used as a circulating pump for surface condensers, 
and for this purpose, as well as many others, its 
simplicity and general construction would seem 
much to recommend it. Its great advantage is that 
it does not change either the form or direction of 
the stream of water passing through it, but maintains 
it of exactly the same section throughout, Its 
efficiency is very high, and repeated experiments 
seem to have proved, whatever may be the reason 
of it, that its circumferential velocity for a given 
lift is only about half that of the similar velocity in 
an ordinary centrifugal pump. 

The only pump exhibited in the French section 
is by Hermann-Lachapelle, of Paris, whose neat 
combined vertical engines and boilers we have 
before alluded to. ‘The pump is intended for 
raising large quantities of water to a considerable 
height. It has two single-acting force pumps, with 
large trunk plungers, one placed on each side of a 
cast-iron standard, and each worked by a crank on 
the end of a shaft passing through the standard. 
The top of the standard carries two plummer 
blocks for the driving shaft, which drives the crank- 
shaft below it by spur gearing about 4 to]. The 
whole machine is well made, and the different work- 
ing parts easily accessible, 

Herr Schmidt, of Zurich, whose ingenious valve- 
less pumps and hydraulic motors have already been 
illustrated in ENGINEERING*, is the only Swiss ex- 
hibitor of pumps, and for the same reason that we 
have spoken at some length of the construction of 
the English pumps we may here recal to our readers 
that of Herr Schmidt's. . The steam and water 
cylinders are precisely alike, and are placed hori- 
zontally at opposite ends of the machine, the crank- 
shaft lying between them, The two piston rods 
are connected to the same crank pin, and on each 
end of the crankshaft is a small flywheel. The 
cylinders are necessarily oscillating, but the 
trunnions have not (as is common in such engines) 
anything to do with the steam admission ; they are 
simply solid pins. The oscillation of the cylinder 
regulates the steam admission in the following 
manner: The ports are underneath the cylinder, 
and what would in ordinary engines be the valve 
face, instead of being flat, is made part of the sur- 
face of a cylinder of which the centre is the centre 
of the trunnions—that is, the centre of oscillation. 
This face works on another similarly shaped, fixed 
face underneath it. One of the features of the 
engine is that the trunnions do not work in bearings 
fixed to the bedplate, but in the ends of levers, of 
which the fulcra are as near as possible to the 
centre of the crankshaft. ‘The ends of these levers 





* See ENGINEERING, vol. xiii. page 159, 
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can be drawn downwards by means of screws, and| made for that purpose in thecrosshead. The Furst 


in this manner the two steam faces are kept tight. 
Similarly arranged faces to those of the steam 
cylinder form the valve faces of the water cylinder. 
In these engines the steam is certainly not economi- 
cally used, but this is not always the principal 
desideratum in steam pumps, and they are certainly 
extremely simple in their construction as well as 
absolutely noisele Both the pump and the 
hydraulic motor (which is of similar construction, 
but does not come within the scope of this article) 
are at work several hours a day. 

In the German section the principal exhibitors 
of pumps are Gebriider Decker and Co., of Can 
statt (Wiirttemberg), formerly referred to. They 
are the holders of the European patent rights for 
Earle’s pumps, and all their machines are made on 
that pattern. ‘They have a number of different 
sizes exhibited in the Machinery Hall, as well as 
two very large in their pumping station, of 
which we shall have more to say farther on. In 
order to show the adaptability of these pumps for 
mines and tunnels, they have a small one working 
by compressed air, another one (with valve specially 


ones 


arranged for the purpose) compressing the air to 
14 atmospheres, and storing it in a wrought-iron 
receiver. Messrs. Decker Brothers have introduced 
a novelty in the shape of a patent condenser for 
steam pumps, which is intended not » much to 
economise the steam (which, bowever, it must 
necessarily do to some extent), as to save the 
tre uble and expense attendant in some ituations on 
long exhaust pip The steam is passed into th 
suction pipe of the pump, and brought well into 


contact with the water by a number of rings in the 
pipe, placed something like a Venetian blind if the 
latter were bent into a circular shape. ‘There is 
separate condense r, and the conde ns¢ l team mixe 3 
water, the pump itself acting as the ai 
In the larger sizes of Decker's pumps the 
piston rods are guided in the frame between th 
two cylinders. Messrs. Lossen and Schaeffer, of 
Darmstadt, exhibit several of their ‘* Universal” 
steam pumps, of which two are at work, one in the 
Hall, and one outside, pumping water 100 ft. high. 


with the 


pump. 


‘These pumps are in construction very much the 
same as Decker's, almost the only external differ- 
ence being that small spiral springs are substituted 


for the india-rubber buffers of the slide pindle ; 
the pump valves are, however, differently arranged. 
We cannot say much for their workmanship, which 
mark ; but the pumps are simple, 
can be easily got at In 
necessary to break at least 
slide-case cover off, a defect which 
rhey are made with many 


is not up to the 
and the valves 
cases it will be 
joint to take the 
ought to be remedied. 


most 
one 


constructions, to work with variable expansion, 
high and low pressure, condensation, &c. The 
Neptun Continental Wasserworks Actien Gesell- 
schaft (Berlin), and the Berliner Union Actien 


Gesellschaft, each exhibit pumps with self-acting 
which can differ very little, if at all, from 
The Berliner Union’s pump, instead of 
one under each cylinder 


valves, 
Tangye’s. 
resting on two bracket 
rests on one only, placed underneath the space be- 
tween the two cylinders, which, to give a larger 
foot, is made somewhat longer than usual. ‘lhe 
Neptune Company has also several vertical force 
pumps driven by gearing, but there is nothing about 
them which calls for remark. Messrs. Brodnitz 
and Seydel, of Berlin, have several well-made ver- 
tical inverted donkey pumps, with a shaft lying 
across the top of the steam cylinder, as in Wilson’s 
pumps, from which, however, their construction is 
quite different. The connecting rod is, in fact, a 
frame, attached below to the ram or piston rod be- 
tween the cylinders, and above to the crank pin, and 
of such a shape that it surrounds the cylinder, and 
works quite clear of it. ‘The steam valve is a slide, 
and is worked by an eccentric or cam on the shaft 
In the Eastern Agricultural Hall Messrs. Riede! 
and Kemnitz, of Halle, exhibit a neatly-made non- 
rotative pump, with steam-moved piston valves, 
and guided piston-rod head. 

In the Austrian Department, Herr Wannieck, of 
Briinn, has a very neat, vertical, inverted, single- 
acting donkey pump. The connexion between the 
piston rod and the crankshaft is as in Wilson's 
pumps ; but the shaft is underneath instead of 
above the engine, and the flywheel, which is heavy, 
is placed between the pump cylinder and the wall 
plate. ‘The crankpin is in a dise, and this dise, by 
being placed eccentrically on the shaft, is made to 
do duty as the eccentric for the steam slide valve, 
the rod of which passes upwards through a hole 


Johann Liechtenstein’sche Maschinen Fabrik in 
Adamsthal, has two horizontal engines arranged to 
work separate pumps through the ordinary tri- 
angular rocking frames. Knaust, of Vienna, has 
some ordinary double-acting vertical pumps driven 
by straps. The Maschinenbau Anstatt, F. J. 
Miller, Prague, has a horizontal steam pump, of 
which the cylinder works a crankshaft with a 
double flywheel in the usual way, and also works a 
pump behind; as well as a small donkey engine, in’ 
which the rectilinear motion is converted into the 
rotary by a slotted crosshead, in a brass in which 








| schaft, Briinn, show a small donkey very like Wan- 


the crankpin can work. The Briinner Zuckerformen 
Kisenblechwaaren und Maschinen-Fabriks-Gesell- 


nieck’s, but without the disc utilised as eccentric, 
and also a horizontal pump driven by pulleys 
through spur gearing. And Briider Noback, und 
Fritze, Prague, exhibit a similar but more simple 
pump in the Eastern Agricultural Hall; of none of 
these any detailed mention is necessary. 

In the Austrian boiler house two vertical donkeys 
of Sigl’s are used, both as feed pumps, and to move 
the mechanical firebars which he uses in his boilers. 
‘They are well made, but present no novelty to us 
except that the piston rod crosshead is guided (the 
shaft lying underneath the pump) between cast-iron 
faces the framing, instead of on an outside 
column, as is commonly the case. The boilers in 
the German boiler house are fed by four donkey en- 
gines, two neat single-acting verticals, with shaft 
underneath, by the Carlshiitte Actien Gessellshaft, 
ingle-acting pump, by Brodnitz and Seydel, 
and one Earle’s pump, by Dietrich, of Reichshofen. 
In the Belgian boiler house, Bede and Cie. (Société 
Hlouget-Teston, Verviers) have a vertical donkey 
with two pumping cylinders. ‘The crankshaft is 
upported by, and crosses the top of, a heavy cylin- 
drical pillar frame, and one pump is worked below 
the steam cylinder direct from the piston rod, while 
the other stands on the other side of this pillar, 
and is worked from a pin in the flywheel. In the 
Swiss boiler house there is a somewhat similarly 
arranged pump by the firm Gebriider Sulzer, Win- 
terthur, but in this case the pumps are worked off a 
second shaft geared from the engine shaft. 

‘The Fives Lille Cie. have in the French boiler 
house quite a large horizontal engine with two fly- 
its shaft, working behind it, two single- 
acting pumps in much the same way as in the Selden 
pumps before mentioned. ‘These pumps have air 
vessels both on the suction and delivery, and their 

uction valves are opened by means of an eccentric 
on the crankshaft. The three last-named engines, 
although well made, seem to us considerably larger 
and more heavy than there is any occasion for. 
There does not seem any reason why much simple1 
and smaller pumps should not do all the necessary 
work, and yet not occupy more than one-quarter of 
the space at present taken up. The same remark 
certainly cannot apply to the pumps in the English 
boiler house, where three of the smallest possible 
pumps—one by Hayward and Tyler, one by Brown 
Brothers, and Co., and a ‘* Paragon,” by Brother- 
hood and Hardingham—suflice to feed a long row 
of boilers. In regard to the last-named pump, in- 
deed, fault might be found on the score that it 
takes up too little room, for there are not many 
cases where 2 in. or 3in. of height is of such im- 
portance that in order to save them it would be 
worth while to allow the pump plunger every stroke 
to cover up the piston-rod gland and stuffing-box, 
so that they cannot be touched either for oiling or 
screwing up without stopping the pump, and turning 
the flywheel (if it has not stopped at the right 
place) till the plunger is at the bottom of its stroke. 
The American boiler is fed by a small Earle’s pump, 
made by the Norwalk Iron Works. 

To supply the water to the fountains, and for 
other purposes necessary for the Exhibition, there 

in the grounds three pumping stations, the ma- 
iivery in which is made respectively by Gebriider 
Decker and Co., of Canstatt, the Erste Brunner 
Maschinen-Fabriks-Gesellschaft, of Briinn, and M. 
Prunier, of Lyons. We shall speak of them in the 
order in which we have here mentioned them. 
Decker's pumps are at work in a house on, the south 
side of the Exhibition, and are used to work the 
eight small fountains in the grounds in front of the 
south portal. In the construction they (there are 
two pumps) are similar to those in the Machinery 
Hall, exhibited by the same firm, the only diffe- 
rences being such modifications as their unusual 


in 


one 


wheels on 


has been provided for moving the valves by hand, 
The pumps are intended to be afterwards used for 
very heavy work in mines, and are, therefore, far 
stronger than is necessary for the light work they 
have to do at the Exhibition, and in several respects 
differently proportioned to engines that would have 
been constructed specially for doing the work in 
which they are now employed. They are at pre- 
sent working with a steam pressure of from 55 to 
60 lb. per square inch, and a water pressure of about 
10 lb., and at the speed of about 10 double strokes 
per minute. The water and steam cylinders are the 
same size, namely, 400 mm. (15.748 in.) diameter 
and 940 mm. (37.00 in.) stroke. The air vessel, of 
wrought-iron plates, stands between the two pumps, 
which are of course horizontal, and stand on the 
floor of the house. 

Near the west end of the Machinery Hall are to 
be found the pumps of the Erste Briinner Mas- 
chinen-Fabriks-Gesellschaft, which supply water at 
a high pressure for various purposes about the 
building. ‘The pumping station delivers the water 
into the reservoirs of the water tower, which we 
have several times previously had occasion to 
mention in connexion with the Exhibition, and which 
is 150 ft. high, while the water has to be drawn 
from a depth of 18 ft., making a total lift of 168 ft. 
Austrian, or nearly 175ft. English. The station con- 
tains two horizontal Corliss engines with cylinders 
19}1 in. diameter, and 3 ft. 74 in. stroke, working 
direct from the piston rods prolonged behind two 
double-acting pumps i142 in. diameter. The en- 
gines work cranks on the opposite ends of the same 
shaft, and in the middle of the shaft is a large fly- 
wheel ;. they make 22 revolutions per minute, and 
work with a pressure of 65 to 70 lb. of steam, the 
head of water being equivalent to about the same 
pressure. ‘The engines are, in most respects, 
similar to that in the Machinery Hall, which has 
already been described in our articles upon stationary 
engines. ‘They have, however, no condenser, and 
(the work being always the same) no governor, 
hand gear is provided, by which the catches, which 
regulate the cut off, and which ordinarily are under 
the control of the governor, can be worked by hand. 
Between the two cylinders and underground, lies a 
cylindrical feed-warmer, through which the exhaust 
steam is compelled to pass on its way to the atmo- 
sphere. 

Outside the further or eastern end of the Machinery 
Hallstands the third pumping station, which delivers 
water into a large tank just beside it, and at no great 
height from the ground. ‘The engines here, which 
are two in number, and quite independent of each 
other, are made by M. Prunier, of Lyons, and are 
of a somewhat novel design. They are vertical, and 
each one has three cylinders, a steam cylinder above 
and two pump cylinders below it, and one below the 
other on the same centre line. The steam cylinder 
is direct-acting, the crankshaft being placed at the 
very highest part of the framing, which is produced 
upwards to carry it. It has a flywheel on each side, 
and in these wheels are placed pins opposite to the 
crank pin, these pins, by meaus of connecting rods, 
working a crosshead between the cylinder and the 
upper pump, and tothis crosshead the piston rod of the 
upper pump is attached. The lower pump is worked 
direct from the prolongation of the steam piston rod 
passing down through the rod of the upper pump, 
which is made for that purpose hollow. The two 
pump pistons thus always move in opposite direc- 
tions, and the weight of the reciprocating parts is 
very nearly balanced. The steam cylinder has two 
slide valves, which are worked by independent 
cams on the crankshaft. The engine is furnished 
with a condenser placed close under the steam cy- 
linder in a place well adapted for inducing con- 
densation within as well as without the cylinder— 
a result which can hardly be desired. There are 
two air pumps worked off the crosshead of the 
upper pump. This engine works at 45 lb. pressure 
per square inch. 

It will have been observed that we have refrained 
from saying in this article ‘anything as to the 
efficiency of the different pumps, or the duty which 
can be obtained from them. -No experiments have 
been made with them at the Exhibition, and only 
one or two (besides those in the boiler houses or the 
pumping stations) are doing more—if they are at 
work at all—than pumping water up from a tank 
on the floor and delivering it again into the same 
receptacle. Whether any experiments or trials will 
be made later on we cannot just now say, but un- 
less they are, the verdict -of the juries must 





size has rendered necessary, as, for instance, gear 


necessarily be given on very insufficient data. 
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In the mean time the only accessible information 
as to the duty of the pumpsis to be had in prospectuses 
of the different makers, and while we do not wish 
to impeach for a moment the honesty of these, it is 
still impossible to give in a scientific newspaper 
statements for which we have only the guarantee of 
an advertising sheet. Some of the more important 
pumps and pumping engines we shall illustrate and 
describe in detail, and we hope to be able to 
accompany our descriptions with some authentic 
accounts of their actual working. 








WHITTBREAD’S SEWAGE PROCESS. 

In several preceding articles we have described 
a variety of schemes that have been proposed to 
treat sewage by chemical means, including the 
ABC, the Phosphate, Dr. Anderson's, and others. 
All these have been put on their trial, and have in 
numerous respects been found wanting. If any- 
thing in the form of a valuable manure has been ob- 
tained, the resulting effluent has suffered ; if, on the 
other hand, the effluent, or purified sewage, has been 
tolerably good then the manure has been of little 
value. There have been, therefore, a Charybdis 
and a Scylla to avoid; and some of these schemes 
have, therefore, been run on the rock of failure, 
despite the careful generalship of their advocates. 
Whittbread’s process promises to move some erro1s 
of those which have preceded it. ‘The following 
affords an account of its chief characteristics, for 
which we do not hold ourselves responsible. 

In a general description of this process the 
patentee states that its object is to remove the in- 
organic impurities of the sewage treated by chemical 
precipitation, and he describes the results as pro- 
ducing a really valuable manure; while the effluent 
water is clean and inoffensive, sufficient to satisfy 
the demands‘of any reasonable river Conservancy. 
Following the expression of this opinion, it is stated 
that no other chemical process of treating sewage 
has resulted in precipitating a really valuable 
manure, giving for that opinion a supposed fact that 
no process has been efficacious in precipitating the 
putrescible organic matter; and that no process 
has resolved the organic nitrogen in solution, which 
the patentee claims to have accomplished, 

The agents which he employs-for such treatment 
of sewage are entirely recovered, beside from 50 to 
70 per cent. of a more valuable manure, in the form 
of a mixed mass. For this purpose he uses asolution 
of dicalcic phosphate (a phosphate of lime) in a water 
solution of monocalcic phosphate (or saperphosphate 
of lime). A small quantity of lime (we suppose 
either caustic or slaked) is added in order to pre- 
cipitate a dicalcic phosphate, which is stated to 
afford a chemical fact hitherto unknown, that of a 
combination of such salt with the organic nitrogen 
in solution in the sewage. The patentee claims that, 
although the process, at first sight, may be expen- 
sive, it recovers nearly double the weight of the 
chemicals employed, and in a still more valuable 
form. It is stated that the materials employed can 
be cheaply produced. It would seem that the early 
experiments have been made by calcic phosphates 
or superphosphates of lime obtained from the ordi- 
nary chemical manufacturers of the latter manure, 
but the patentee considers that from natural de- 
posits of the phosphates of lime, and from other 
sources, he may obtain these materials at much less 
cost than the first experiments incurred. 

Such is a brief resumé of what may be termed the 
basis of this ‘‘dicalcic phosphate process.” Any 
one with the slightest knowledge of chemistry will 
perceive that it is merely a modification of the 
Phosphate Sewage Company’s process, in which 
is employed a natural phosphate of alumina, which 
is subsequently treated with sulphuric acid, to set 
free a certain portion of phosphoric acid, to combine 
with the lime added at a certain stage of the pro- 
cess. Here we must repeat, what we have before 
so frequently stated, that if all the patentees for 
the chemical treatment of sewage were arraigned 
before a competent tribunal, we should have one of 
the most interesting trials at law that could possibly 
be imagined. The chief sufferers would be, am- 
monia and phosphoric acid, in regard to chemical 
science ; the other would be the reputation of those 
chemists who took part in the evidence; and the 
last, the poor shareholders of the advocating com- 
panies, who have all tried, by the investment of 
capital, to prove that truth or science is false, and 
that the laws imprinted on nature are as tortuous 


view, the patentees of most of the chemical-sewage 
schemes have undertaken to invert, in the majority 
of cases, the well-ascertained laws of natural and 
chemical philosophy to prove the truth of their in- 
dividual schemes. 

But the position of Whittbread’s process is for- 
tified by the following statement, which has been 
placed in our hands, as the result of experiments, 
and the reports of certain officials. We copy that 
statement nearly verbatim. The Liverpool sewage 
was treated in the presence of Dr. French, the 
medical officer of the borough, and Dr. Campbell 
Brown, the borough analyst; the experiment was 
tried on two tons and a half of sewage. The pre- 
cipitate contained 39 per cent, of phosphate of lime 
and 4.75 per cent. of ammonia, This manure would, 
therefore, have been worth 6/. to 8/. per ton (a 
rather wide margin.) There was upwards of 50 per 
cent. more weight of dried manure than of chemicals 
employed; thus one ton of chemicals, costing 
4/. 10s., would produce 1} tons of manure, worth 
9/. to 12/. In another experiment, ] ton 17 ewt. of 
manure was obtained by the use of one ton of 
chemicals. The manure contained 28 per cent. of 
phosphate of lime and 3.8 per cent. of ammonia. 
Giving an estimated chemical value of 5/. 8s. to 
6/. 16s. per ton. It is stated that the effluent water 
in both cases was almost entirely free from putres- 
cible organic matter, and inoffensive. 

The following results were reported by Dr. Cor- 
field on a large experiment carried on at the sewage 
farm at Romford, Essex. He stated before the 
British Association that Whittbread’s process had 
been examined by the Sewage Committee on a suf- 
ficiently large scale to test its merits. ‘The process 
consisted of adding to the sewage a mixture of two 
equivalents of dicalcic phosphate, with one equiva- 
lent of monocalcic phosphate, the latter being added 
in the form of commercial superphosphate. Milk 
of lime was afterwards added. The resulting pre- 
cipitate was very rapid, and the supernatant water 
clear and inoffensive. ‘The general result was that 
the suspended matter was removed, and that the 
organic matter was also nearly eliminated. The 
ammonia in the sewage was slightly increased, and 
a certain quantity of phosphoric acid remained in 
solution in the effluent water. The committee of 
the British Association very wisely considered that 
a single experiment was by no means conclusive. 
The most important results obtained was the pre- 
cipitation of a large amount of phosphate of lime, 
and in the case of this experiment, the retention of 
three per cent. of ammonia in the resultant manure. 
An analysis by Dr. Russel of the process showed 
the following results. In the original sewage there 
was nitrogen in the organic matter equal to 6.204, 
which was reduced in the effluent to 0.17. The 
precipitate contained 17.87 per cent. of phosphate 
of lime ; phosphate of iron and alumina 5.94; and 
ammonia about 3 per cent., giving a value of about 
6/. per ton. In an experiment at Buckhurst Hill 
on 84,375 gallons of sewage it was found that in 
100,000 parts of raw sewage there were 62.50 parts 
of organic matter. The effluent water contained 
but 10 grains, hence showing a removal of 52} 
grains. ‘The actual quantity gained in the manure 
was 423 grains. ‘The total amount of chemicals 
used was about 84 lb. and the result was the 
production of 3 ewt. of drained mud, affording 
128 lb. of dried manure. In the effluent there was 
no trace of albumenoid ammonia; the amount of 
ammonia in the manure was 3 per cent., giving a 
value of about 5/. per ton. There was no odour 
perceptible during the operation, nor offensive smell 
given off during the drying process. The precipi- 
tate was thrown down in a flocculent form, and not 
in a kind of gelatinous condition, as afforded by 
other processes. It appears that the precipitate is 
easily dried, either by exposure to the atmosphere, 
or by artificial heat. 

The preeeding description would seem to show 
that at least one really practicable means of dealing 
with sewage by chemical treatment has been dis- 
covered; but, in the words of Virgil, we fear the 
Greeks, even when giving gifts. The promises 
held out by this process are excellent, but our past 
experience leads us ta hesitate in accepting them. 
The analogies of physiology, so far as the formation 
of bone in animals, seem to lead to the hope that 
this so-called ‘‘dicalcic phosphate” process may 
have at least a theoretical prospect of success, but 
at present the commercial result has to be tested 
on a much larger scale than has hitherto been at- 





as the flexibility of man’s interest demands. To 
put the matter, indeed, in a common-sense point of 


tempted, and until that is effected its value can only 


patentee will make such a trial as will not be simply 
aflirmative of the statements already issued in 
favour of the process, but also as affording sufficient 
data on which to found a really reliable chance of 

roving its general applicability to sewage of all 

inds. Rich or poor sewage may be treated with 
such opposite results, both chemical and commer- 
cial, that at present the solution of the sewage ques- 
tion remains open. 
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CHESTERFIELD AND DERBYSHIRE 
INSTITUTE OF MINING, &c., ENGINEERS. 

A GENERAL meeting of the members of the Chesterfield 
and Derbyshire Institute of Civil, Mining, and Mechanical 
Engineers was held in the Municipal Hall, Chesterfield, on 
Thursday last, under the presidence of A. Barnes, Esq., J.P., 
one of the vice-presidents of the Institute. The attendance 
was by no means so numerous as on former oceasions, this 
being the first time the meeting has been held on Thursday, 
the previous ones having been convened on the Saturday. 
The Chairman explained that Lord Edward Cavendish and 
the Reverend J. M. Mello were both unavoidably absent, 
after which the secretary announced the names of the new 
members elected by ballot. Owing to the absence of Mr. 
Mello, his paper on “Coal, its Nature and Uses,” was not 
discussed. 

Mr. Howard, the secretary, next read an interesting paper 
by Mr. 8. C. Wardell on “ Economy of Fuel for Colliery Con- 
sumption.” The writer believed that the greatest waste of 
coal took place at collieries, and supported his opinion. As 
to boilers, he would not attempt to deal with the question of 
the best or worst description, beyond giving his opinion that 
the tubular form was undoubtedly better than the ordinary 
cylindrical one. A saving of fuel might be effected by 
working steam expansively, and by utilising in a condensing 
form the escape steam for warming the feed water. Further, 
a great deal of coal was wasted by being burned on the pit 
bank. Mr. Wardell’s paper then detailed certain methods 
carried out in fixing boilers at the Tibshelf Collieries, Derby- 
shire, before the use of which they usually consumed about 
12 Ib. of coal per horse power. In order-to prevent heat from 
escaping the boilers were inclosed in brickwork, and then 
covered with clay and other materials. The og were 
covered as well to prevent the radiation of heat, the general 
result being very satisfactory, having the effect of bringing 
down the consumption of coal from 12 Ib. to 7 Ib. per horse 
power—nearly 50 per cent. It cost them 5/. 19s. per boiler, 
so that the outlay was by no means large, and would soon 
cover itself. They had also filled steam pipes to warm the 
cabin and offices on the pit bank, and had thereby saved 
6 tons of coal per week. The writer then described and 
commented, at some length, upon the various modes of firing 
in general use, remarking that he considered it a very im- 
portant point in the economy of coal. Discussion on this 
paper was adjourned, a vote of thanks being awarded to its 
author on the motion of Mr. Howe, seconded by Mr. 
Bromley. 

Mr. George Howe, of Clay Cross, next read an interesting 
paper on ‘“‘ Experiments in Coal Washing at Clay Cross 
Collieries,” chiefly descriptive of the machines used for 
washing coal at Morton Colliery, Clay Cross. These machines 
do not discharge foul water into the neighbouring streams of 
water, thus rendering them free from the pollution prevalent 
in numbers of places, but after once utilising the water, they 
cleanse it and use it over and over again, any number of times, 
without any limitation, in fact. The water could only be ob- 
tained in small quantities from the bottom of a shaft 300 ft. 
deep, the very scanty supply having led to these experiments 
being made in order to iomuins how this most desirable end 
could besecured. A vote of thanks, proposed by Mr. Thomas 
Evans, Government Inspector, was awarded to Mr. Howe for 
his lucid and able paper, which will come under discussion at 
the next meeting. 

Mr. Oliver noticed the evident falling off in the attendance, 
owing, as he believed, to the alteration of the day and the 
hour of the meeting, upon which points a lengthy discussion 
took place. 

It was ultimately decided to leave the question in the 
hands of the council of the Institute, for that body to send 
out circulars to the members in order to ascertain the in- 
dividual opinion on the subject. The usual vote of thanks to 
the chairman terminated the proceedings. 











Tue Suez Cansy.—The number of ships passing through 
the Suez Canal between June 1 and June 10 was 27. Be- 
tween June 11 and June 20, the corresponding number 
was 30. 





Mann’s Rattway Sieepine CARRIAGE ComPpany.— We 
notice that prospectuses have been issued of a company with 
a capital of 200,000. having for its object the purchasing of 
the European patents of Colonel W. D’Alton Mann, and the 
French patent of M. Georges Nagelmackers, for sleeping car- 
riages, and the carrying out of the concessions and pro- 
visional contracts already entered into by Colonel Mann and 
Messrs. Nagelmackers and Co. The purchase money for the 
above-mentioned patents, concession, rolling stock, and con- 
tracts is to be 80,0002. in cash, 3000 preferred shares of 101. 
each, and 3000 deferred shares of 11. each. We have already 
(see our number of April 18th last) had occasion to express a 
high opinion of Colonel Mann’s sleeping and boudoir car- 
riages, and as we then said, we consider them admirably 
adapted to meet the requirements of European railway travel- 
ling. Already sleeping carriages on Colonel Mann’s system 
are running regularly between Ostend and Berlin, between 
Ostend ree Fw soca and between Vienna and Munich, while, 
after the 15th inst., they will commence running between 
Paris and Vienna, so that the system may be said to be 
fairly inaugurated. Altogether the company appears to be 
brought out under very favourable auspices, and we antici- 








be a matter of pure guess-work. We trust that the 


pate its success. 





{Jury 11, 1873. 





ENGINEERING. 





STEAM JACKETTED CYLINDERS FOR 
PORTABLE ENGINES, 
To rue Epitor ov ENGINEERING. 

S1r,—Your article of July 4th upon “ Portable Engines” 
is worded with so much severity in reference to our absti- 
nence from the competitive trials of the Royal Agricultural 
Society, that we should not have considered it advisable to 
reply thereto, at the risk of your further public censure, but 
for the special invitation it contains for us sotodo. We 
will, as it is, simply mention that although we have seen 
innumerable designs (including many in your own columns) 
of steam jacketted cylinders, we have not yet seen one that 
did not “ involve an additional steam joint at all,” the said 
joint, of course, involving in its turn also greater possibility 
of steam leakage. This is especially the case where the slide 
jacket and covers are jacketted as well as the cylinder itself. 

As regards the economy of the thing, we have previously 
stated in our letter in your edition of June 27th, that we 
believe an infinitesimal economy to be secured rn and 
we will now merely add that this belief has been founded upon 
“ careful experiments,” and that we are convinced that no- 
thing beyond this said infinitesimal economy is thereby ob- 
tained, and that, of course, only so long as the, to us, ob- 
noxious steam joints hold good. 

As regards the use of variable expansion valves we are, of 
course, fully aware of the value and importance of high 
pressure and a high rate of expansion, deus we are not 
advocates of a separate valve for this purpose in an agricul- 
tural engine, where the work is so very regular, as in thrash- 
ing and ordinary agricultural work. We may, however, 
mention that we have for several years employed a single 
valve (which like our water heater and straw-burning en- 
gines, cannot be attributed to the stimulus imparted by the 
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Royal Agricultural Society) which cuts off steam at some- 
thing like half stroke, and secures not only a very pretty 
indicator diagram, but also for a commercial engine an 
exceedingly economical result in respect to fuel, for which we 
believe we may, without boasting, claim to enjoy a not in- 
considerable reputation. 

You have really wronged us greatly in some of your re- 
marks; for instance, we would mention that, had you made 
yourself acquainted with the working of our engines, you 
would have found that we quite share your own views in 
respect to high pressure and a high piston speed, and that 
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these two points have been and are our chief principles 
of construction, together with lightness and extreme simpli- 
city. 
We are, Sir, your obedient Servants, 
RicHARD GARRETT AND Sons. 
Leiston Works, Suffolk, July 7, 1873. 


P.S.—We enclose a tracing (Figs. 1, 2) of a steam jacketted 


cylinder which was illustrated and much commended in your | 


edition of September 27th, 1872, page 220, upon which we 
have, as requested, marked with arrows the points at which 
we consider additional steam joints and consequent greater 
possibility of steam leakage are incurred. 

At page 39 of your edition of July 19th, 1872, we find 
another illustration of a steam jacketted cylinder so con- 
structed, that the steam passes through the steam jacket 
before entering the cylinder itself through the slide chamber. 
This arrangement apparently obviates some of the danger of 
steam leakage, to which we have alluded, but it entails the 
disadvantage of what we shall venture to term “ supercool- 
ing” the steam. We repeat this illustration in a second 
tracing (Figs. 3 and 4). 

[We willingly insert Messrs. Garrett’s letter, as we have 
every desire to give both sides a fair hearing, but in doing 
so we must remark that our correspondents have been 
singularly unfortunate in their choice of examples. So 
far from supporting Messrs. Garrett's views, these examples 
directly corroborate our statements, and prove that the use 
of the steam jacket does not necessarily involve an addi- 
tional steam joint. Messrs. Garrett allow this themselves, 
with regard to the second example; but in both they have 
introduced arrows to point out the steam joints to which 
they object. But if the engraving be examined it will be 
seen that these joints, to which objection is taken, are 
really only the ordinary cylinder cover joints, the joint sur- 
face being, in the first example, pierced on each side of the 
cylind:r by a hole about jin. in diameter, through which 
the steam gets access from the jackets to the cavities 
in the covers. The existence of these holes certainly does 
not increase the risk of leakage at the cover joints, and if the 
steam were not admitted to the cavities in the covers the 
joints would.be precisely as they are ordinarily made, the 
steam jacket on the cylinder notwithstanding. Will Messrs. 
Garrett point out how the joints they have marked by 
arrows could have been done away with, supposing the 
steam jackets to be removed? As to the statement made 
by Messrs. Garrett that the result of their “ careful 
experiments” only showed “an infinitesimal economy” 
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| in favour of steam jacketting, we can but repeat that 

their deductions differ materially from those of other ex- 
| perimenters. Of course, however, the benefit derivable 
| from a steam jacket differs materially at different rates of 
| expansion, and a cut off as late as “about one-half” is not 
| one that will develop the full benefits derivable from a 
jacket, ror is it one that necessitates a separate expansion 
talve. In conclusion we must state that we have no desire 
to wrong Messrs. Garrett, or to decry their engines. We 
believe them to be very good engines of their class, but what 
| we say is, that this class, with unjacketted cylinders and 
ordinary single slide valves, is not one to be perpetuated. No 
doubt such engines will be made and sold for some time to 
come, but gradually and surely they will be supplanted by 
others of a higher type—a type for which we are glad to see 
there is already a demand.—Ep. E.} 








OVERHEATED BOILER FLUES. 

WE give, above, ay ne showing the effect of over- 
heating on two boiler flues, one of the ordinary type, and 
the other constructed by Messrs. Hawkesley, Wild, and Co., 
of the Brightside Boiler Works, Sheffield, according to their 
well-known plans. Both cases of overheating occurred near 
Sheffield, and the results strikingly confirm the advantages 
which the makers just named claim for their mode of con- 
struction. In the case illustrated by Figs. 5, 6, 7, and 8, the 
overheating resulted in the rupture of the flue, the fireman 
being killed and several other persons severely injured, while 
much property was destroyed. In the case of the flue shown 
by Figs. 1, 2, 3, and 4, on the other hand, an exactly similar 
oversight on the part of the latter led to very different results, 
the flanges in which each ring of the flue terminates giving 
such an amount of elasticity that not a single rivet hole was 
broken, notwithstanding that the distortion of the flue was 
so great that the second flange came right down on the fire 
bridge. On the fireman — opening the door he discovered 
the failure, but beyond that resulting to the flue itself no 
damage was done. These examples are of much interest 
as showing how danger can be avoided by having recourse to 
good types of construction, while we may add that the 
cae of constructing boiler flues, introduced and adopted 
by Messrs. Hawkesley, Wild, and Co., is not only adapted 
to resist such mishaps as that to which we have just 
referred, but is also, by the longitudinal elasticity it affords, 
calculated to materially promote the durability of a boiler 
under ordinary treatment. 
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Royal Agricultural Society) which cuts off steam at som 
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Leiston Works, Suffolk, July 7, 1873 
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LOCOMOTIVE (MEYERS SYSTEM), AT THE VIENNA EXHIBITION. 


CHARLES EVRARD, DIRECTOR), BRUSSELS. 



































vided with the usual pair of buffers to meet those on the 
The centre bearing i 
lvance of the central axle of that bogie, 


of a cay 


point on the leading bogie is 





of phosph r-bronze suitably con- 
oiler and bearing upon the spherical head of 
pin attached by plates and angle irons to the 
The connexion b« ween the phosphor 
bronze cap and the boiler is made by a box of wrought- 





a cast-iron 





frames of the bowie 








iron plates which serves to conduct the exhaust steam to 
the blast pipe in the smokebox, the steam entering the box 
just mentioned through the hollow bearing pin, with which 
the exhaust pipe from the two pairs of cylinders is con 
nected. 

The two supports for the boiler on the hind bogie are fixed 
lirectly to the frames of that bogie and are made of cast steel. 
he sliding plates which rest on these supports are also of cast 
provided at their centres with spherical bear- 
ings, similar to those used on. Engerth’s engines, which, by 
of brackets of phosphor-bronze, are made to serve as 
the supports for the firebox end of the boiler. The supports of 
ich we have just been speaking are placed 5} in. bebind 
central axle of the trailing bogie, and the longitudinal 
tween the front and hind supports of the boiler is 


steel, and are 


means 


in.—a very long span. The bogie frames are 
y cross stays, and they are fitted with cast 
box guides and adjusting wedges. The axle 
xes are of wrought iron case-hardened, while the wheels, 
which are also of wrought iron, have the balanceweight 
forged in one piece with them, and are fitted with steel tyres 
and axles. 

rhe thrust of the hind bogie 
the central buffer already mentioned, while the connecting 
collar sur 


is transmitted forwards by 


draw gear between the two bogies consists of a 
rounding the front pin, of two oblique rods jointed in a 
horizontal plane, and of a draw bar which traverses the 
hollow central buffer and is attached to the hind bogie by 
a Stradal draw apparatus. The draw gear at the outer 
ends of the bogies is also of the Stradal type, an arrange- 
ment of draw apparatus of which we have already had 
occasion to speak favourably in this journal. 








The cylinders, which are outside, are at the inner or ad- 
joining 
top of them, the valve gear being of the Walschaert type. 
The boiler is provided with an independent regulator for 
each pair of cylinders, the arrangement of steam pipes 
employed being clearly shown by our illustrations. The 
exhaust steam from the cylinders of the trailing bogie is 


ends of the bogies, and the valve chests are on the 


led through a flexible tube between the two 
that from the front pair of cylinders, the whole of the ex 
haust eventually passing as we have already explained 
through the hollow centre pin to the blast pipe. 

has its independent reversing gear, the 
reversal in the case of the leading bogie being effected 
by a screw, and in that of the hind bogie by a lever. 
By means of a neat arrangement the reversing gears can 
be coupled by merely throwing a catch into gear, and they 
can then be operated together by means of the screw already 
mentioned. The arrangement of jointed rods for connect 
ing the reversing gear proper with the valve motion of the 
two bogies will be best understood by reference to the 
illustrations. The pistons are of wroughtiron and are of the 
Swedish pattern with cast-iron rings. The piston rode 
slide bars, coupling rods, and connecting rods are of cast 
steel, and the general design and proportions of all th 
working gear are very good The connecting rods, we 
may remark, are very long, their length between centres 
being 8 ft. 4% in. 

The water tanks and fuel bunkers are fixed at the sides 
of the boiler and not on the bogie frames, as in MM. Meyer's 
former engine, the Avenir, an arrangement which, when 
criticised that engine we pointed out as decidedly faulty. 
The boiler is fed by a couple of Friedmann injectors placed 
below the footplate. 

Brakes are fitted to both the bogies, that on the hind 
bogie consisting of a pair of brake blocks applied to the 
hind wheels by means of a screw, while the front 
bogie is furnished with a steam brake. This latter consists 
of a cylinder of which the piston carries a crosshead act 
ing upon the levers of the brake shaft through the inter- 
vention of vertical links, and thus applying the brake blocks. 
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GrRaxvctatep Iron 1 rus Danks Pr n.—Mr 
Charles i Tees Iron Works, w 1s lately been 
I mar } Diast furnace 614 ex 
at t irot ters’ Me« , last Tu ay week, a 
, rranulated to pieces about t “size Tt an 
This | bas loing y the same 
4 4 as employ granulating slag, and illustrated by 
Apr lith last The object and advantages are these 
t greatest awhacks to the success of the Danks | 
I r ss been the cos if ing the iron when the 
: charge nests of pigs. | pigs are charged on, say 1 tor 
t and iay like a mass upon the bottom, im- 


without difficulty 
f the furnace, 
ica, the damage to 

great. To overcome 


lying the Danks with 


eannot 
g@ the 


lover without 
ng a large quantity of 


lamagit 








contal the 


png and puddiing pr 
this, cupolas have been erected for supy 
molten iron; but this is expensive, 
se of having molten iron moving about the works 
ulated iron, made by running the iron direct from 
by Mr. Wood's system will, 


cose 1 Very 


fett 


i 
’ 
: 
: 
; con venir 
: This grat 
» the biast furnace it is hoped 
: ove e all the diffier s, and also supply a better quality 
; of iron, free from silica, and enable the puddling machine t 





rotate as soon as charged, and thus expose the whole 
surface of the iron to the heat, while the metal, being in such 
small pieces, will Danks 
has seen the iron produced, the 
system, and considers be a saving igh 
shillings per ton in having iron in this state. 





melt in a very short time. Mr 
quite approves of 
f ix to ¢ 
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We have received from MM. Meyer a letter of which th 
loWidg is @ transiation 
To tne Evrror or ExGtyesrixe 
Srr,—Your number of June 20th states, in speakiz f 
he Mey rotive, exhibited y the ( npag b ue 
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t ge nvetr 
ras a it t 
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ma tl morning when 
g and i o1 by s g ! 
rom the main, sev a 4u r O-in. pipe, @ iarge wa 
revea wi the pipe iaid in @ street Liled will yster 
& i i part 1. ly another case, when the gate was 
closed, the water in the syphon at once r 16 ft.—equal t 
f an ordinary house, the pipe, about ¢ ft 
i upon a marsh, was exam l, and the leak 
joint, where the two parts had been entirely 
a tt rent of one section. 
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ast ) were wasted through unrecognised leaks 
into the sewers and surrounding rivers. In Boston more 
than 17,000,000 gallons are supplied where 8,000,000 should 
- 
sult 


is a fair presumption that one-half these great amounts 
ing but waste, and its corresponding cost in the construc. 
m and operation of water works may be saved, surely 
examination complete and exhaustive should be made to de- 


; termine whether this is presumption or fact. 


other leaks detected similarly were closed, and 

thus, without any imcrease of size in the main, an additiona 
head was secured of 35 ft., which gave a full supply to each 
| house in that ality. Observations were afterwards mad: 
] water in the reservoir in the ght time, which 

leakage By continued experiments upor ut 

pipes thr i city, nearly 200 leaks f fr m 1000 t 
| 2000 galions each per hour were iound ihe necessary | 


in addition to the in- | 


} 
| 


repairs were made, and 
per head was reduced fr 





ns, which is not more 





I xat in most cities. 

Leakage of this character may exist a long time without 
being known ; thus it may start when‘the water is first let on, 
and the water find a passage through some biind channel 
into the sewer; it will not be seen at thesurface unless thus 
upward and outward is the easiest course. It is"quite pro- 
t that this sul concerns other cities than Cambridge 
and furnishes a satisfactory reason ! increase in 
the consumption of water, and the corresponding growing 
nand for supply, which more or less embarrasses public 


than 





abie 








rthe great 





authorities. 


It is said that in the city of New York 
] allons per diem, KM so, be 


the consumption is 
was sure at 


ut ub avy £ 


| 
thereby the average daily consumption | 





Thomas F. Rowland, M.E, of Greenpoint, New York, 
sented a paper on the “ Adaptation of Mechanical Power 
to the Work of Charging and Discharging Gas Retorts,”’ 


vo 
t 











usirated by a large working model ot machinery for the 

purpose; by which it is proposed to take the coal from a 

pocket outs of the retort house, size, mix, transport, and 

t it in proper quantities in the retorts, and after- 

ward discharge these from the resulting coke into the coke 
srro® 

It paratus consists, first, of an iron car, which tra- 

verses the retort house in front of a bench upon a railroad of 

2 gauge, and carries the mechanism for charging and 

scharging; and, second, a series of buckets which, sus- 

ed from an overhead or “pendent railway” conveys 

to the irging paratus. The iron car, about 14 ft. 

r propelled by an engine and boiler placed upon it, 

‘ 1 also drive the machinery carried. Midway on the 

ur the meter is located which receives the coal from the 

sits it in the charger. The meter is a 


ickets and dep 
lind ided longitudinally into three compart- 


” 














such that each will contain enough coal for 

ret It revolves intermittently at the base of a hopper 

r ‘coal pocket,” which receives the coal from the buckets, 
each cavity therein being in turn filled with coal and emptied 
y discharge into shutes, severally in communication with 
three % ps of the che These shutes are pla -ed one 

the other, and as the meter revolves are automatically 

1 and closed so that the coal is discharged into each in 


su r The edges of the meter cavities and of the throat 
f the * coal pocket’ are armed with hard, sharp, steel blades, 




















cut or crush fragments of coal which, lodging between 

surfaces, otherwise might clog the machine. 
I charger” is a carriage t1 ig the top of the car 
transversely ; its three scoops are placed one above the other 
at stances corr nding to the vertical measure between the 
retorts; they are D shaped, like th rts, and have movable 
bottoms n th ps are filled by a transverse move- 
t arriage, t are thrust forward into the retorts; 
1e 7 n I g reversed, the bottoms and then the scoops 
t ‘ i thereby the coal is deposited evenly over the 
i the s ps made ready for another charge. 
rt scharger’ is a carriage similar to the * charger.” 
I two are placed at opposite ends of the car 
them By an automatic device thre 

s taneously thrust into three retorts; dropped until 

¥ rest th tort bottoms, and then withdrawn, whereby 

1 and discharged on to the retort house floor, 

ws. One tier of retorts may be charged 


one discharged at the same, and in a very 





way” consists of two single parallel rails 




















ided from the retort house roof, over the 
1entioned, and connected at the ends by 
thus together forming an endiess line 
" h 13 susy led a series of coal buckets attached to 
x st belt, by h they are separated at uniform 
rm apart r} t passes around horizontal drums 
t ameter, and placed one at each end of and below 
t ne, their vertical shafts being in the centre of the curved 
ra One of these dru idler,” the other, that at 
nd, is in outside of the retort house. 
ry are two openings, diametrically opposite, 
inclined shutes, are connected with a fixe 
pper or reservoir for coal above. The buckets 
i yiinders with one-half of the upper part cut 
way, 6o that when they are in contact with the drums their 
axle planes coincide with the periphery. The spaces between 
the buckets on the belt is equal to one-half the circumference 


of the drums. 


When this apparatus is in motion the buckets pass along 





tl pendent railway,” their openings are brought successively 
ntact with the openings of the drums, so that the coal 
conveyed by the inclined shutes from the reservoir drops 
iurough them, the quantity being regulated by valves in the 
shutes worked automatically. 

The bucketa have hinged bottoms to drop downward, and 
are opened w 2 passing over the “coal pocket” on the car 
at the will of the operator, by releasing a catch; they are 
mechanically closed just before reaching the drums, where 
they are filled 

The coal in the yard, after passing between sizing 





mixing r is lifted to the reservoir over the drum b 
vators, similar to those used at Messrs. Hecker's flour mills 
in New York. 

The several parts of this apparatus can be worked iade- 
vendently, and thereby accommodated to the varying demands 
y to be made upon it. 
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Tae Mrssovar.—The State of Missouri is building a stone 
iyke through Galloway county to turn the channel of the 
Missouri from a valuable tract of land. It will extend 800 ft. 
imto the river and cost 20,000 dols. 








Putaperpaia Steerer Rauwars.— Philadelphia has 
fifteen passenger street railways, These lines earned in 1872 
an aggregate of 4,252,964 dols., while the working expenses 
were 3,206,747 dols. The total profits realised daring the year 
were thus 1,041,979 dols. The aggregate number of passen- 
gers carried during the year was 66,751,456, and the number 
of horses owned in Decémber, 1872, was 4860. The propor- 
tion of the working expenses to the traffic receipts on the 
various lines ranged last year between 68.30 per cent. and 
£7.10 per cent. 
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LOCOMOTIVES AT THE VIENNA 
EXHIBITION.—No. V. 
CoNTINUING our survey of the locomotives in the 
German section, we have next to notice a four- 
coupled passenger engine, constructed by the 
Stettinen-Maschinenbau-Actien-Gesellshaft ** Vul- 








ean.” for the Bergisch-Mirkische Railway, this 
,otive being one of eleven constructed by the 
: firm just mentioned for working the passenger 
traffic of that railway through the valley of the 
Upper Ruhr. The engive was built from the 
gns of Herr Stambke, the locomotive superin- 
Ss 
Sg 
\ 
es J 
ve So” 


= a by the employment of the truck, to8 ft. | 
6% in, | 
The truck has a lateral play of 50 millimetres 
| (1.9 in.), and the inclines which govern its move- 
ments are so proportioned that the thrust necessary 
to force the truck over does not exceed a ton. The 
constructive details of the truck will be seen from 
the views on the present, and from the transverse 
section on the following, page. From these views it 
will be seen that the bearing pieces resting on the 
upper inclines of the Bissell arrangement are carried 
by a pair of cross stays fixed to the frames, there 
being no bogie pin fixed to the boiler, as in many 








longed past the points of attachment of the sprin 


links, and their ends being arranged to wo 
between guide pieces so as to prevent lateral play. 
The provision of these guide pieces, however, seems 
to us to be an unnecessary refinement. 

The cylinders, which are outside, are 16} in, in 
diameter, with 1 ft. 11§ in. stroke, and they are 
eee rather wide apart to allow of the necessary 
ateral play of the leading wheels, the connecting 
rods taking hold of the crank pins outside the 
coupling rods. The valve chests are on the = 
the cylinders, the valve faces being inclined, whi 
the valve gear, which is outside, is of the Allen 
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tendent of the line, and its general arrangement 
will be understood from the outine sketch which 
we give on the next page, and from the persp« ctive 
view on pag ov 
that the engine has the driving and trailing wheels 
coupled, and a two-wheeled Bissell truck under the 
le < end, this truck being provided to facilitate 
the passage of the numerous curves—many of them 


of 300 metres (980 ft.) radius—to be found on the | 


line on which the engine is to work. The coupled 
wheels are 5 ft. in diameter, and the truck wheels 
3 ft. 2 in. in diameter, while the total wheel base is 
14 ft. 5in., the rigid wheel base being, however, dimi- 





From these views it will be seen | 








engines of a similar type. The back centre of the 

bogie, or that on which the radius bar turns, is also 
| carried by a pair of cross stays fixed just in front of 
the driving axle. The leading spring is placed 
transversely, and the whole of the details of the | 
bogie are well worked out; the efficient arrange- 
ment of the cross stays for the main frame being 
| materially facilitated by the fact that the engine has 
outside valve gear. 

The trailing axle is placed well under the firebox, 
| which is cut away to accommodate it, and the 


| springs of the driving and trailing axles are connected | 


| by compensating beams, these beams being pro- 


J 





straight link type, a type which is now being very 
extensively adopted by German locomotive en- 
gineers. The slide valves are cast iron, and are port 
valves on Trick’s system. 

The dimensions being as we have stated, the 
engine is capable of exerting a pull of 

16.5° x 28.085 __ 978.95 x 28.625 _ 107 915, 
60 60 

for each pound of effective pressure per square inch 
on the pistons, and as the boiler pressure is 10 at- 
mospheres effective, or 147 Ib. per square inch, a 
mull of between 12,000 and 13,000 Ib, would pro- 

bly be exerted by the pistons at moderate speeds. 
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The steam is admitted t r released fr the brake 
cylinder by a single pipe, and it exerts pressure against 
the under f the pist t taking off of the brake being 
acet ft V parts The brak 
+ | | - it 7 hangers are f te | with 
r : ft r a6 AS bta ia ‘ ast ‘ 
“ fra j engine is ad ior 
akes a e mepti l, fitted with Le Chatelier’s 
. 1 parat : 
the met . = ne give Hu 
nu thetl “ i i pr I lim . s 
: assures 
Cylinders. (Two Pairs.) 
tt. in 
Diameter o L 6A, 
Strok . ere 1 74) 
Distance apart from t to centre ¢ i 
Frames of Bogies 
Distance apart ... ees i la 
Thickness eee l 
Least depth ‘ ‘ av Se +3 
Tota ngth of engine over buffer bi ils 
Whels 
Diameter - ania 4 } 
Distance between « r and cer 
wheeis of each rie oes i 3: 
“Distar between centre and inner 
wheels of each rie na 4 >§ 
Wheel ba f each bogie 8 8&8 
Total wheel base of engine. —— ae 
B ler 
Length of barr neluding smokebox 18 
Diameter of barrel ( ts t 11 
Thickness of plates eee ove . Y Usz 
atestrengthened parts © Use 
i git of centre above rails ... ose ‘ ; 
Length of firebox casing , wa 2S 
Width (great no wf 
east t1 
] \ ‘ f plates +3 
Ler f firebox, ins 
W rea rt X 
; ast t ) 
livight crown ab grate at back l 
af { ’ 
Nu r tubes 250 
inhameter ou t 
. ins , 
Length bet en ¢t pia } ; 
Diameter of chimn toy : 2 32 
; a bott i] 
He ° above ra Li 3 
Heating surface— squ feet 
Pubes atside) ese 2199 
Firebox eee ose 1284 
Tota 23274 
Firegra area ese jua feet 
Ca y : . r SoO4 } ee 
Pressu { steam ] per squar lL. 
tor 
Weight of the engir mpty 5o.4 
(Contents of tank 10 ga ns 7.40 
I ir a res ° 1.00 
Water in boiler s ».00 
Coal on grate say one OD 
I sand ¢q ments »2 
Weight of eng full working 
ler . 719 
Cost of engine ° . 48007. 

Ww ll, as we hav al ly remarked, have more t 
“a the g i ! l, wi we treat 
of it ir ral a t locomotives exhibit 
at \ " Meanw! ‘ ld state that t ‘ 
mat and era sh of the engine are very l, and 
do u edit tot nstrt 
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Graxyviatep Irow ror tue Daygs Prppisr.—Mr. 
Charlies V l, of lees Iron Works, who has lately been 
60 su sful in the manipulation of blast furnace 


hilated at the lronm Meetir g last Tuesday 






quantity firon grar | size of an 
egg This he has i the same 
mach as eroployed in granulating slag, and illustrated by 
us on April llth last. The object and advantages are these 


the suceess of the Danks 
puddier has been the cost of melting the iron when the 
charge consists of pigs. The pigs are charged on, say 1 ton 
at « time, and lay like a dead mass upon the bottom, im- 
penetrable to the heat. These cannot without difficulty b 
turned over without damaging the lining of the furnace, and 
also cor ng a large quantity of silica, the damage to the 
fettling and puddling process is very great. To overcome 
this, cupolas have been erected for supplying the Danks with 
molten iron; but this is expensive, in addition to the in- 
convenience of having molten iron moving about the works. 
This granulated iron, made by running the iron direct from 
the biast furnace by Mr. Wood's system will, it is hoped, 
overcome all the difficulties, and also supply a better quality 
of iron, free from silica, and enable the puddling machine t 

rotate as soon as charged, and thus expose the whole 
surface of the iron to the heat, while the metal, being in such 
emal!l pieces, will melt in a very short time. Mr. Danks 
who has seen the iron produced, quite approves of the 
system, and considers it will be a saving of six to eigh 
shillings per ton in having iron in this state. 


One of the greatest drawbacks t 
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We have received from MM. Meyer a letter of which the 
lowing is @ transiatior 


To tae Eprror or Exotyesrinze. 





f the tanks and fuel bunkers by the sides of the boiler in 
to be carried by the two 
f the centre pins—them- 


2 +) ’ mr yy 
put neither this im] ’ 


such & manner as to cause 
trucks through the interventi 
lves the support of the b 
ment nor any other useful modifi 
to the constructor, who has had no g 

uration of the general drawings according to which he had 


nprovements, and others |} 





f our system is 
y to do with the pr 
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e rom the const r, as [am sition to pr 
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mot shibited lue to M. Mau Urban. Directeur de 
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t truct r, the engine 
The deta awings tl selves, of w the exe 
has m carr t mt f the « tructor 
been prepare inder our und und se contr f 
the Cor rand Centra rall those parts relating t 
ir sys We, however ne all pa y of the a 
rar nt f t ar atior t wer is t 
mova pi for ting t um ¢t » ey 
There the « r asked t sake a trial of an arrang 
mer t Ww e st signe an l wok h resem | i 
pr j that ned a nef! ’ and t 
4 W r t t m effecting t 
ar “ iw t the pipes th eng 
Ay r l se | 4 ally run more than 75,0 
i r i s)w at failure, without deteriora- 
tion, ar “ r ‘ j 
Wes g you will insert this correction 
n i: st possible occasion 
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AMERICAN SOCIETY OF CIVIL 
ENGINEERS 
A REGULAR mee t Society was he t the n 
n New York, M 1873 J Whitney, C.I 
( ge, Mass., } Leakages ir 
Wa I astr { detective water 
I : t Camobrid 
H sire make a f sown opera 
it ’ l ex iments wiog inerease in 
t imption of wa $ amatter of the first umportance in 
th agement water works. Searcely a report relating 
to water works is issued, which does not refer to it—and as 
something quite unaccountable ; still no systematic effort is 
made to ascertain its cause. Some years since his attention 
was called to the subject in Cambridge, where, for three 
v water pressure had been growing less, 
th h in ence and insecurity 
fir 1 to t great number of use 
ne main, an Sin. pipe. In a particular house the water 
scarcely rose to the second story, at night or day. After 
inquiry, a series of observations were made with syphon pipe | 
und pressure gauge to determine the caus These were 
mad in the morning wher th c msumpti m Was nearly 


nothing; and in one case, by shutting off certain sections 
rom the main, say a 4 in. or 6-in. pipe, a large leak was 
revealed where the pipe laid in a street filled with oyster 
shells, had parted. In another case, when the gate was 
closed, the water in t! phon at once rose 16 ft.—equal to | 
about two stories of an ordinary house, the pipe, about 690 ft 

long, and laid upon a marsh, was examined, and the leak 

found in a joint, where the two parts had been entirely 
separated by a settlement of one section. 

These and other leaks detected similarly were closed, and 
thus, with ut any increase of size in the main, an a iditi ynal 
head was secured of 35 ft., which gave a full supply to each 
house in that locality. Observations were afterwards made 
upon the water in the reservoir in the night time, which 

la leakage. By continued experiments upon the | 
nout the city, nearly 200 leaks of from 1000 to |} 
2000 gallons each per hour were found. The necessary 
repairs were made, and thereby the average daily consumption 
per head was reduced from 85 to 35 gallons, which is not more 
than one-half that in most cities. 

Leakage of this character may exist a long time without 
being known ; thus it may start when‘the water is first let on, 
and the water find a passage through some blind channel 
into the sewer; it will not be seen at the surface unless thus 
upward and outward is the easiest course. It is’quite pro- 
bable that this subject concerns other cities than Cambridge 
and furnishes a satisfactory reason for the great increase in 
the consumption of water, and the corresponding growing 
jemand for supply, which more or less embarrasses public 
autborities. 

It is said that in the city of New York, the consumption is 
about 100,006 gallons per diem, if so, he was sure, at 
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ust, 50,1 0 were wasted through unrecognised leaks 
into the sewers and surrounding rivers. In Boston more 
than 17,000,000 gallons are supplied where 8,000,000 should 
suffice. 


It is a fair presumption that one-half these great amounts 





Sire — : numbe June 2 states. in speaking of 
_ om Your aber of Jun Va states, in speaking ©' | being but waste, and its corresponding cost in the construc- 
the Meyer locomotive, exhibited by the Compagnie Belge | ,:; ¥- , ‘ , 
M. Eve . that ¢ ; elias ha ae he tion and operation of water works may be saved, surely 
7 — ol : ba — Cums . M uM ar =e 1 4- | examination complete and exhaustive should be made to de- 
proved uy - ginal des'g . . a. seye : Yermine whether this is presumption or fact. 
‘ rine lillers ertain [ror ( original ans q . . . ‘4 , 
g = epee 94. deena uF = Thomas F. Rowland, M.E, of Greenpoint, New York, 
id from those ac ing to which 01 ‘Xperimenta: locom | 
ies the “ Ay ; . ‘ ¥ rn in th |» | presented a paper on the “ Adaptation of Mechanical Power 
tive he enir cons cted 20tadi im thet . ‘ ‘ ‘ , 
. aa Benny pees"® | to the Work of Charging and Discharging Gas Retorte,” 


ustrated by a large working model ot machinery for the 
purpose; by which it is proposed to take the coal froma 
pocket outside of the retort house, size, mix, transport, and 
leposit it in proper quantities in the retorts, and after- 
ward discharge th from the resulting coke into the coke 

ATTO Ws. 

The apparatus consists, first, of an iron car, which tra- 
verses the retort house in front of a bench upon a railroad of 
12 ft. gauge, and carries the mechanism for charging and 

ring a 1, a series of buckets which, sus- 
pended from an overhead or “pendent railway” conveys 
to the charging apparatus. The iron car, about 14 ft. 
ire, is propelled by an engine and boiler placed upon it, 
: the machinery carried. Midway on the 
ut the meter is located which receives the coal from the 
buckets and deposits it in the charger. The meter is a 
horizontal cylinder divided longitudinally into three compart- 
ments or cavities, such that each will contain enough coal for 
ye retort. It revolves intermittently at the base of a hopper 
rf coal por ket,”’ which receives the coal from the buckets, 
each cavity therein being in turn filled with coal and emptied 
by discharge into shutes, severally in communication with 
the three scoops of the charger. These shutes are placed one 
above the other, and as the meter revolves are automatically 

















"hich ais0 ari 


pened and closed so that the coal is discharged int» each in 
succession. The edges of the meter cavities and of the throat 





coal pocket’ are armed with hard, sharp, steel blades, 
tor crush fragments of coal which, lodging between 
irfaces, otherwise might clog the machine. 

‘charger’ is a carriage traversing the top of the car 
its three scoops are placed one above the other 
rresponding to the vertical measure between the 
retorts; they are D shaped, like the retorts, and have movable 

When the scoops are filled by a transverse move- 

carriage, they are thrust forward into the retorts ; 

ng reversed ms and then the scoops 

are withdrawn, thereby the posited evenly over the 
ps made ready for another charge. 

















retort and the seo 
I'he “discharger” is a carriage similar to the “ charger.” 
The two are placed at opposite ends of the car, and the meter 
enthem. By an automatic device three hoes or rakes 
ire simultaneously thrust into three retorts; dropped until 
set on the retort bottoms, and then withdrawn, whereby 
" is removed and discharged on to the retort house floor, 
rinto coke barrows. One tier of retorts may be charged 
and the adjacent one discharged at the same, and in a very 
ref, time. 
‘pendent railway” consists of two single parallel rails 
10 ft. apart, suspended from the retort house roof, over the 
railroad above mentioned, and connected at the ends by 
semicircular rails; thus together forming an endless line 
from which is suspended a series of coal buckets attached to 








a flexible steel belt, by which they are separated at uniform 
stances apart. The belt passes around horizontal drums 


10 ft. in diameter, and placed one at each end of and below 
the line, their vertical! shafts ng in the centre of the curved 
rails. One of these drums isan “idler,” the other, that at 
the receiving end, is in a tower outside of the retort house. 
In its periphery are two openings, diametrically opposite, 
which, by two inclined shutes, are connected with a fixed 
cylindrical hopper or reservoir for coal above. The buckets 
are vertical cylinders with one-half of the upper part cut 
away, so that when they are in contact with the drums their 
axle planes coincide with the periphery. The spaces between 
the buckets on the belt is equal to one-half the circumference 
of the drums. 

When this apparatus is in motion the buckets pass along 
the ** pendent railway,” their openings are brought successively 
in contact with the openings of the drums, so that the coal 
conveyed by the inclined shutes from the reservoir drops 
through them, the quantity being regulated by valves in the 





| shutes worked automatically. 


The buckets have hinged bottoms to drop downward, and 
d when passing over the “coal pocket” on the car 
of the operator, by releasing a catch ; th 
mechanically closed just before reaching t! 





he drums, 


| they are filled. 


The coal in the yard, after passing between sizing and 
mixing rolls, is lifted to the reservoir over the drum by ele- 
vators, similar to those used at Messrs. Hecker’s flour mills 
in New York. 

The several parts of this apparatus ean be worked inde- 
pendently, and thereby accommodated to the varying demands 
likely to be made upon it. 





dyke through Galloway county to turn the channel of the 
Missouri from a valuable tract of land. It will extend 800 ft. 
into the river and cost 20,000 dols. 





Putaperpata Street Raiways.— Philadelphia has 
fifteen passenger street railways, These lines earned in 1872 
an aggregate of 4,252,964 dols, while the working expenses 
were 3,206,747 dols. The total profits realised during the year 
were thus 1,041,979 dols. The aggregate number of passen- 
gers carried during the year was 66,781,456, and the number 
of horses owned in Decémber, 1872, was 4860. The propor- 
tion of the working expenses to the traffic receipts on the 
various lines ranged last year between 63.30 per cent. and 
87.10 per cent. 
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LOCOMOTIVES AT THE VIENNA 
EXHIBITION.—No. V. 

CoNTINUING our survey of the locomotives in the 
German section, we have next to notice a four- 
coupled passenger engine, constructed by the 
Stettinen-Maschinenbau-Actien-Gesellshaft ** Vul- 
ean.” for the Bergisch-Mirkische Railway, this 
locomotive being one of eleven constructed by the 
firm just mentioned for working the passenger 
traffic of that railway through the valley of the 
Upper Ruhr. The engine was built from the 
lesigns of Herr Stambke, the locomotive superin- 


nished, by the employment of the truck, to 8 ft. 


| 63 in. 


The truck has a lateral play of 50 millimetres 
(1.9 in.), and the inclines which govern its move- 
ments are so proportioned that the thrust necessary 
to force the cunk over does not exceed aton. The 
constructive details of the truck will be seen from 
the views on the present, and from the transverse 
section on the following, page. From these views it 
will be seen that the bearing pieces resting on the 
upper inclines of the Bissell arrangement are carried 
by a pair of cross stays fixed to the frames, there 
being no bogie pin fixed to the boiler, as in many 





| longed past the points of attachment of the sprin 

| links, and their ends being arranged to 
between guide pieces so as to prevent lateral play. 
The provision of these guide pieces, however, seems 
to us to be an unnecessary refinement. 

The cylinders, which are outside, are 164 in, in 
diameter, with 1 ft. 11g in. stroke, and they are 
‘peer rather wide apart to allow of the necessary 
ateral play of the leading wheels, the connecting 
rods taking hold of the crank pins outside the 
coupling rods. The valve chests are on the “== 
the cylinders, the valve faces being inclined, whi 
the valve gear, which is outside, is of the Allen 



























































tendent of the line, and its general arrangement 
will be understood from the outline sketch 


which | 


we give on the next page, and from the pampeets 


view on page 3Y From these views it will be seen 
that the engine has the driving and trailing wheels 
coupled, and a two-wheeled Bissell truck under the 
le adi 

the passage of the numerous curves—many of them 
of 300 metres (980 ft.) radius—to be found on the 
line on which the engine is to work. The coupled 
wheels are 5 ft. in diameter, and the truck wheels 


ng end, this truck being provided to facilitate | 








engines of a similar type. The back centre of the 
bogie, or that on which the radius bar turns, is also 
carried by a pair of cross stays fixed just in front of 
the driving axle. The leading spring is placed 


transversely, and the whole of the details of the | 
bogie are well worked out; the efficient arrange- | 


ment of the cross stays for the main frame being 
materially facilitated by the fact that the engine has 
outside valve gear. 

The trailing axle is placed well under the firebox, 


| which is cut away to accommodate it, and the 


3 ft, 2 in. in diameter, while the total wheel base is | 


14 ft. 5in., the rigid wheel base being, however, dimi- 


springs of the driving and trailing axles are connected 
by compensating beams, these beams being pro- 





J 





straight link type, a type which is now being very 
extensively adopted by German locomotive en- 
gineers, ‘The slide valves are cast iron, and are port 
valves on Trick’s system. 
The dimensions being as we have stated, the 
engine is capable of exerting a pull of 
16.5° x86.006 97898 OS 12 Ib. 


60 
for each pound of effective pressure per square inch 
on the pistons, and as the boi is 10 at- 
| mospheres effective, or 147 Ib. per square inch, a 
| pull of between 12,000 and 13,000 lb, would pro- 
bably be exerted by the pistons at moderate speeds. 
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LOCOMOTIVE FOR THE BERGISCH-MARKISCHE RAILWAY, AT THE VIENNA EXHIBITION, 


STETTINER-MASCHINENBAU-GESELLSCHAFT “ VULCAN,” NEAR STETTIN. 


CONSTRUCTED BY THE 








2S 


: —— 


Lhe total weight upon the coupled wheels, however 
namely, 243 tons, would only permit of this 
maximum pull being utilised under very favourable 
circumstances. It will be seen from this that th 
engine has ample cylinder power, and we may add 
that it has been designed to work trains weighing 
(exclusive of engine and tender) 140 tons up grad- 
ients of ] in 72, and round curves of 300 metres radius 
at a speed of 50 kilometres, or 3] miles per hour. 
The boiler has a flush-topped firebox casing, the 
crown being stayed direct to the crown of the firebox 
by iron stay bolts, as shown. t I 


The boiler shell is 
double rivetted throughout, and is made of plates 
14 millimetres (0.55 in.) thick, the copper plates of 
the firebox being 0.629 in. thick. he boiler is 
fixed to the frames at the front ends only, it being 
merely supported at the other points. The barrel, 
the centre line of which is 6 ft. 4} in. above ra 
level, is 4 ft. 1. in. in diameter inside the middle 
ring of plates, and contains 188 tubes 1} in. dia 
meter outside, and 12 ft. 1 in. long between tube- 
plates, these tubes giving an external heating sur 
face of 1179 square feet, or an internal surface of 
056] square feet The firebox surface is 75.2 
square feet, thus making with the internal tub 
surface a total of 1031.95 square feet, or if th 
external tube surface be taken, a total of 1154.3 
square feet rhe firegrate area is 17.7 square feet, 
he grate for the main portion of its length being 
steeply inclined, as shown in the outline section 
Phe smokebox tube plate and back piate of the 
rebox casing are, as will be seen, stiffened not only 
y guaset stays, but by bar stays placed low dow 
y below the centre line of the boiler 


and rivetted to the barrel of the boiler, as shown. 


fi 
t ) 


—some bein 


This placing of longitudinal stays so low down is 
unusual, and is, we consider, unnecessary. I 
boiler is furnished with a very large dom« _ as is the 
case with most German locomotives, this dome cor 
taining the regulator, which is of the ordinary 
gridiron pattern. The boiler is fed bya pair of 
Schau’s injectors, with fixed nozzles, arranged 
below the footplate, and it carries three safety 
valves, namely, a pair of Ramsbottom’s valves and 
an ordinary valve at the top of the dome, this valve 
having its spring balance fitted with a bell-crank 
lever on Megyvenhofen's system—an arrangement 
which has been previously described in our pages, 
and the effect of which is to reduce the pressure on 
the valve as the latter rises. The chimney is con- 
structed on what is known in Germany as Kriiss- 
mann’s system, its form being that introduced many 
years ago by Mr. Robert Sinclair, when locomotive 
superintendent of the Caledonian Railway, and 
now largely used both at home and on the Con- 
tinent, not only for locomotives, but for traction 
engines and portable boilers of varioustypes. Th« 
least diameter of the chimney in the case of the 
engine we are describing is 13 in. 

The footplate is protected by a neat cab, and th 





| intended for express passenger service, 
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general finish of the engine is very good, a some- 
what exceptional appearance being imparted to it 
by the plentiful employment for fittings, orna- 
mental mouldings, &c., of a kind of white brass 
somewhat resembling German silver. ‘This metal 
has a less glaring effect than brass certainly, but 
the appearance is somewhat cold: the effect might. 
however, we think, be improved by the selection of a 
colour which will blend better with that of the 
metal than that which happens to have been chosen 
in painting the engine of which we are speaking 
[he engine under notice weighs 35 tons, of which 
104 tons rest on the leading wheels, 12} tons on 
the driving wheels, and 12 tons on the trailing 
wheels. The weight is thus well distributed, and 
the engine is altogether well-built and of a very 
serviceable type. 

Adjoining the locomotive above noticed we find 
two engines from the Hannoversche Maschinenbau 
Actien-Gesellschaft (formerly Georg Egestorff), of 
Linden, Hanover, a firm which, during the year 
1871, turned out 200 locomotives. One of the en- 
gines exhibited is named the “ Bismark,” and is 
It is a six- 





wheeled engine, having driving and trailing wheels 
6 ft. in diameter and coupled, and leading wheels 
3 ft. Gin. in diameter. The wheel base is 14 ft., 
and the springs of the leading and driving wheels 
are connected by com pt nsating beams, while at the 
trailing end of the engine there is a simple spring 
placed transversely. 

The cylinders are outside, and are 1]6in. in dia- 
meter, with 22in. stroke, while the valve gear is 
inside, and is of the straight link type, and provided 
with screw reversing gear. The boiler, which is 
worked at a pressure of 10 atmospheres effective, 
or 147 lb. per square inch, has a Belpaire firebox 
giving 85.7 square feet of heating surface, and the 
barrel contains 190 tubes, 2in. in diameter, out- 
side, and 11 ft. 8$in. long between tube plates, 
these tubes giving an external surface of 1163 square 
feet. The total heating surface is thus 1248.7 square 
feet, while the firegrate area is 20 square feet. 
The engine weighs 30.9 tons empty, and probably 
about 35 tons in working order. ‘The distribution 
of this weight we have, however, not yet been able 
to ascertain. 

A point of detail about this engine worth notice 
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THE ROYAL AGRICULTURAL SOCIETY’S 
SHOW AT HULL 

xpected that the trials of the implements and 

srried out on the Heassle Priory 

would hav@. been 


Iv was 
machinery which were 
Farm. as mentioned by us last week 
concluded on Friday. They were not, however egmplesed 
wtil Saturday, when a nantber of implements were put 
throuwh their final trials, after which the ewiaeii were 
implements and machines for triaho@ere 
mections, which were 


livided into six sections, with their su 





wa led inte classes They mprised plotighs, 
harr rollers, clod-crushers, cultivators, searifiers, dig 
vi 1achines, potatoe ploughs and diggers, combined 
tacking machines, and miscellaneous articles. The leading 
mak os of ighs dil not compete at the present Shew, 
wi {t ¢t irse open to emaller makers, and gave 
them portunity of distinguishing the meselves which | 
other wis rT tight not have had. ‘The first and second | 
pr s for wheel ploughs not exceeding 2 ewt, were | 
awa lite M W. Hunt a Mesers. W. Ball and S« nj 
res tivel In the next elass, that of ploughs not} 
exceeding 2) cw Messrs. Ball took the first prize, aud | 
Mr. Hut the « For ploughs not exeeeding 3 ewt 


Messrs. Ball took the first prize, and Mr. J. Hodgson the | 
- In ow loughs the first prize fell to Mg. J. D. | 
Snowden, and the second to Messra. Ball. In ‘Gouble-| 
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mometer trials as taken by Mr. Anderson and Mr. Rich, it | and so forth, using it for a variety of purposes in place of 
appears that the work expended in hauling the double-furrow ordinary anchors, 
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| 
ploughs is some Lit 20 percent. less per poun lof earth moved | PORTABLE AND STATIONARY ENGINes 
than that required for the single ploughs. Mellard’s rotary! Amongst thewew items to be noticed in this section we 
mould-board plough did very good work, and maintained, if it may mention, Ggst the feed water heating apparatus of 


did not increase, its reputation in that respect. There was | Mesars Davey, Pagman, and Co., inasmuch as for it that 





’ . xt *aticn | ya rer rent ne t< he . . . , ‘ 
some expectation that rotary digge rs would ne tothe front | firm received the.Box iety’s silver medal. The apparatus 
in full force at Hull Show trials, but not 





nly was this | consists of a chamber attached to the portable engine, and 
y digger that was entered for trial failed | into which the water enters and falls upon a plate perforated 
us already mentioned. It is clear, as far as present eX-| with a number of small holes. Over the plate is an air 
perience goes, that @his class of implement stands no chance | vessel for eomtrelfing the flow of water through the per 
against plougha" Considerable assistance was rendered forations, their C@mbined area being less than that of th 
th vat the triale by Messrs. Aveling and Porter's little | delivery pipe... The water falls through the perforated plat. 
traction engineyarbich proved of great service in the tran: into a chamber beneath it, into which the exhaust steam 
sport of implement, It was put to lifting heavy parts | j, led, and whieh mingles with the fine shower of water 
with the crane jib in front, weighing the small implements | heats it, apd partial! jensing, 1 s with it into ¢} 

by the aid of one of Duckbam's hydrostatic machines, and | feed water tank. ‘Th: apparatus is very simple in « 

testing the dynamometer springs for the Society. The steam | struction, and it is stated that a great econo aa has be 





enltivating tackle of Mr. T. R. H. Fisken also did. geod | found to result from its use. 

service at the Hessle farm «during the dynamometer trials, The chief novelty at Messrs. Aveling and I and 

anc ia several otherinstances, After the implement trials | was the road locomotive crane engine, to which we bav 

hadtaken place, the Wisken tackle was arranged for work, | already referred, It is an ordinary road locomotive fitted 

and during the week bas been exhibited ix action as far as | with g crané capable of lifting 2 tons, and is a very useful 

the weather—whieh was very stormy in the early part of engine, _ Messrs, Aveling’s crane eng a 

the week —would permit. known for their usefu! qualities, and this year the examp! 
Che exhibition of steam ploughing and cultivating ma-| ghown includes some very noticeable " sente in the 

chinery was neither coofine! to the Fisken apparatus nor fixing of the erane jib and other det ’ 

The» Beverley Iron and Wagon Company we noti 


» tor , 
orter’s « 





nes have long beer 












































furrow pl hs of 34 cwt., Messrs. G. W. Murray aad Co. | to the Hessle Priory farm. At Anlaby, within easy dis- 

w! loughed with a pair of oxen—came in for the first | tance of the showyard, three farms formed centres of attrac- | have entered regularly upon the manufacture of portabl 
prize, and Mr. Snowden for the « i, the same names | tion in this respeet during the show. At Mr. Wood's farm | engines, which they formerly only made as orders came in. 
being pla in the same relative position im the Goewt. | Mesars Fowler exhibit. three sets, and Messrs. Barford | [he cylinders aré steam ja cetted, and th engines are fitted 
ploughs. Mr. E. HL. Bentall took the prize for the sabsoil | and Perkins one.set of machinery at work; at Mr. Hods-| with 4 very compact arrangement, comy the safety 
ploagh, M s. Ball for a subsoiler attached to a single-| man’s farm Messra,@foward exhibit the advantages ef | valve pressure gauge, whist! tarting gear, all connected 
farrow wh. a Messrs. Corbett and Peele fer a stmil ar | their imy roved tackle, whilst at Mr. Thompson's farm the | with the boiler by one casting. Messrs. Thompson and 
; j t atta " 1 double-furrow ploagh.* hep izes | Ravensthorpe Bnaginetring Company have a set of Fisken | Stather, of Hull. exhibited as their novelty a horizontal 
for tl gie at ible-furrow one-way ploughs were | machinery of theic owa manufacture. steam engine attached to a vertical boiler. The engine is 
beth awarded to Mr. J. Davey: that for the double} For the first time in the history of the Society the | 6, the compound system, th small cylinder being 4 in. i 

ld wd oF f plough w to Messrs. Ball npleme yard was @pened to the public on Saturday ; | dian ter with s 5 in. stroke, the steam expan ‘ip into a 
Bese Murray a ‘ ; ly mended. Mr. W.| the public, however, found a considerable amount of in- i] w-pressure cylinder having fou Setien tie an of t! 
Hunt . it ‘ lan paring plough, and upleteness, and a heavy thunderstorm in the afternoon | }j.-), ssure. The engine is worked by one slide valve. 

l " I ! rt best plough for leav tickly cleared the yard of the small number of Visi lors | Messrs. Asl yy, Jeffery, and Luke had an 8-horse vertical 
the f a , who had resorted to it Monday found the exhibitors for | ,, gine and iler, the latter be ng of new design. It i 

l rowae the na f Messrs. W. Ashton, W. Hunt, B. | the most part ready, with the exception, however, that the} circular, and is fitted with horizontal circulati: g tubes 
Reid, Sharman and Ladbury, Cambridge and Parham, FE. Pog avy storm of Saturday and, the driving rain of Sunday | radiating from the central portion to the outer shell, havit 
and ¢ 1 f. Hunter appear as having taken priz In | necessitated a considerable amount of polishing and oiling | ajso vertical tubes over the furnave, which are cleaned by 
rollers a i hers Messrs. Barford and Perkins, the for the storm came on so suddenly as to find most folks | removing the cover of the smokebox. These boilers ar 
; Company, W. Crosskill and Brigham and Co., have prepared for it. The Show this year is undoubtedly a| stated to be answering exceedingly well so far as they have 
been aw l si ur bh " In cultivators and searifiers vl one, there being a number of stands well filled with | peon tried. Messrs. Tuxford and Son exhibited as a new 
the f : ukers ha vchieved similar distinctions, viz od machinery. The machinery in motion is arranged on | implement a 6 horse power traction engine with their new 
Mesers. Charles Clay, Coleman and Morton, W. Hunt, an three sides of the implement yard, those on the east and steering gear, the driving and steering being both effected 
W. Ba No awards were ma for gving machines, for | ¥ f the main entrance and faeing it, the stands having from the bunker in the after part of the er Each of 
the « won that the only on ( istock’s— that w | in aggregate length of 1900 ft,. In the central portion of the wheels is hung on a short axle projecting from a vertical 
tried, was put through its paces on ploughed land, the} the yard are the implement sheds, whilst beyond the line of | saft, the two shafts being connected underneath the engi: 
Uno; t land wt baked hard, and the result was | lemarcation formed by the northern run of machinery | by a parallel motion. On the top of one of the shafts is a 
great splutter and a cloud of dust. Whether any better | shedding, and occupying the larger half of the ground, are | worm gear, the actuating rod. being led back to the bunker. 
re alt w ! I : 1a hneved on mor suital l the ‘ attle sheds, horse ring, and horse boxes, the . ntire | Messrs. Riches and Watts gave the visitors to the Show ‘ 
probl at 1 the rotar rver ¢ showyard occupying 84 acres of land, But notwithstand.- entertainment in the shape of a steam-worked model of a 
little sv ; formance x t on ing the extent of the Show the novelties in the implement | portable engine, which was put to drive a model thrashing 
hand " , mtof Potat yard are few and far between, Novelty, however, does/ machine. ‘The novelty at Messrs. Ruston, Proctor, and 
and ’ 1 not t ‘ n " t always mean improvement ; itis too often resorted to | ¢ s stand was their tubular expanding stay, which wa 

i t stat forwa t \ therefore | ¢ merely sensational purposes—a course, the transient | gtted to several of their portable e1 gines, and which w 
| A } pla ‘ ‘ r lune of which all good makers are aware—and of which | described last Christmas in our account of the Smithfield 
pa was | to work M a 4 tas, and they consequently always steer clear. Our leading m } Show Messrs. Willsher and Co., of Braintree, were ex- 

" sfully. 1 ‘ , iple of ridges | | facturers of agricultural machinery were well represented, | hipitors for the first time at the R.A.S. Show, bein 
ot al me tt a @ i the | la uinongst many well-known mames were several which | pepresented by a well finished 8-hors portable engine fitted 
equal dista and lt ip at on hitherto have been strangers to the R.A.S. catalogue. | with a feed water heater, and having the cyli: ler jacketted 
A not i nent tried, but with ferent results It would answer no purpose Whatever were we merely to | and the firebox clead L 7 5 
Winder's steam pl h. wh vas exhibited by the Enfield | string a number of names and exhibits together as repre- ‘ 
Iron W ( any I ploug 1s a rocking beam | senting the Show, neither should we be justified in selecting vat ELevators AND STACKERs. 
1m : by w the rais snd lowering of the plough | the goods of one make r here, and of another there, as a type | The eley ator and ri¢ ker of Messrs. W. Task rand Sons, 
frames at the headlands is effected by the pull of the engin f their class. We shall therefore select such machines and | Which obtained the prize, is on their folding balance prit 
The « e is unsferred from the centre to the lements as possess new points worthy of notice, and, | ciple and the fact of its having won the prize may be taken 


t 
sad it is claimed for this machine that as one set of ploughs 
is not «a it r e to the other, all tendeney of one set to 


lift the other set out of work is obviated. This may ce| 
} 
| 








may be, but the fact that at one time seven sympathis 
ing bystanders were humanely aiding with their weight to 
keep the ma t work on Saturday, by no means | 
tends t ' ft “ Iness of the inventor's 
Che special prize for t yest com! 1 stacking mae 
was awa . 4 Messrs. Tasker; Messra. Wallis 
Stev . i v vended, whilst Messrs, Ba ford | 
and Perk Mr. Ja Coultas, a Messrs. Holmes and | 
Ss vere ne 1. A softs lals for artic! s| 
not i i t ’ i rotation, were ma to | 
Messrs, Ba sad I 1 moti ad | 
to Mr. Ja ( tas for the} 
: ' alla 1; M 
G ‘ f ‘ i a Ite to M £ 
) i ‘ ’ " ’ Messrs. H 
W rights snd Co. for M ' y block ; to Messrs 
Dav Vaxma i { t a feed ter heater al ’ 
Messrs. K ll and M : k ng mac hit oO 
x ts vet t ; sently. Aft . 
tria i let s were r < to the showyard 
und w laced f x hit i a t entral a i 
: ain i t . ird 
As ag f | that 
“ : 
That rres 
’ t! ‘ 
' \ t t ! { 


them together according to their class. And first we | 88 4 guarantee of its character, for the elevator trials wer 
searching and exhaustive. Messrs. Clayton and Shuttle- 
worth have introduced an improvement into their stackers 
since the Cardiff show. This consists in the use of on 


} 


wilil (ake 
Sream CuctivATinG Macuryery. 
In this class of exhibits some features of novelty were found ve 
in Messrs. Howard's set of maghines, in which they have re- elevator chain instead of two, 7 van h means the elevator 
ly made various alterations and improvements, resulting | * ‘ised Much more readily and evenly Mr. Henry 





cel 














in what is termed by the makeratheir new system. Messrs, | W right, of Bostos », has replaced the wood trough in his 
Howard's new automatic anchor we notice has the pulley om —s mac nines by a< mannaation of network und forks. 
placed in the rear of the carriage, on Mr. Greenslade’s by — b he ae ve “ eo en sh “_ present ii 
principle, so as to make thie maghine fend to correct when — — having wi — troughs. Mr. Kh. Maynard, of 
travelling any deviation from ity’ course. Whittlesford, exhibited e new ma his e in his convertibk 
Messrs. Larford and Pérkins Showed a windlass which aa Seen — = at - rh ca ast, or Haye’s 
was driyén with a pitch ch@in of a 12-in. pulley on the} _— ay 6 gyre - z gpa ri tty Seer ey ted for —— 
engine on to an 18.in. pulléy om the windlass. By an ar- ep . : — ee . nic TI ad gees eo be m shes 
pugement of cords attached fo the starting lever, and wit . — os — — ; he - principles are 
leading to the windlass, the engine-driver has both of them anes in Mr. Maynar Vs eles stor without compli ation, the 
under his coutrol at the same time, thus dispensing with a |'™* being set for eit er ope ration by raising or lower 
windlass man. ‘The traction engine of this firm is fitted | *™5 the 8} ancl s carrying the octagons at each end of the 
with Savage's hand lifting gear, by which the engine is | igs, SG Seyommng we chain. Messrs. Tuxford and 
readily lifted out of a rut without the steam being raised | Son's elevator, which was not finished in time for trial, has 
bey nd the proper limit Motion is given by means of a been improve 1 by having the screw elevator placed about 
etavk haudie. to a worm, which gears into a worm wheel, | 4 ft. in frout of the hinge of the trough, so that the bottom 


|} spout isin balance. A short endless delivery table is als 
of the axis of which is a pinion gearing into teeth upon the peut ; Y ai ? — ase 
yy which the straw is fed into the trough with 


inside of the flywheel rim. In their traction and steam | : 

i i tar } y ; hy regularity. 
ploughing engine Messrs, Barford and Co. bave a wrought- J 
irett link motion for the road ur for which the Society's THRASHING MACHINES. 

edal was awarded. 


Messrs. Clayton and Shuttleworth have introduced a 
At thet stand or Bir. J bow i we found 


provided, 


evenness an 


hing achine. It not 
at work that 





aol i Vv t ill re . bap S acl 
f which this irm re weil | ‘ Messrs. Tux i and idents r t! consequence of the ex- 
Sens hay lupted t s i windlasses, holdfasts, ! posed position of tl feeding space of which 
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absence of the man who feeds the machine. 


weight of the man or 


machine. Mr. E. Humphries’ improvement in his seed 


ane working over the top riddle. 
iff, and so allows it to get clear away. 


machine Mr. Humphries has introduced steel volute springs to | machines, the largest, in fact, that has ever been assembled 
carry the shakers, these springs taking the weight off the | under similar circumstances. There were no less than seven 
back crank, and causing it to last much longer than formerly. | machines of various sizes, three of which were combined 
M Willsher and Co., the firm already referred to as {| with driving engines, One machine was driven direct by 
’ r exhibitors for the first time in the class of portable| one of Brotherhood’s three-cylinder engines, another 
‘ are in the same category with regard to thrashing | being worked from a horizontal engine. In Mr. Marsden’s 
ma es. The machine exhibited by them has an iron | collection was a new machine of very small dimensions, for 
framing in the form of a double inverted arch, the lower | reducing stone chippings and waste to a size suitable for 


rt of each arch being the point at which the machine is 

{on its wheels. The machine is fitted with cast-iron 
nels which carry the bearings of the drum and the con- 
i which can be readily removed from the outside if 


iv i 


ie r Messrs. Nalder and Nalder, of Wantage, have 
rs ved their thrasher in various minor points since the 
Bs Cardiff Show. Amongst other things they have increased 
ie ar of their bearings, and they now make them all of 


2 


oe 
Ne 


size, the brasses thus being interchangeable. 


‘ Misce_Laxzous ImpLeMENTs. 
f A new feature has been introduced by Messrs. Crosskill 
: their cattle cart, which is so arranged that the cattle 
, walk in at one end and out of the other, both ends 
removable, This cart can be kept balanced when 
; ther up or down a hill by simple adjusting gear. 
& A lof Messrs. E. Page and Co. we found a new 
; t in the shape of a steam power peat-pressing 
8 It consists of a cutting chamber, in which revolve 
- ifts carrying cutters arranged in segments in a 
3 form, the blades working within each other. A con- 


ould board. The apparatus is certainly of very 
construction. Messrs. Holmes and Sons ex- 
new implement in a horse hoe and turnip thinner 
the thinning out being performed by horizontal 
Mesers. Charles Powis and Co. had the distinction 
ving the only stand in the show at which wood-work- 
inery was exclusively represented. A new brick- 
machine, of powerful construction, was exhibited 

by Mr. T. C. Fawcett. The clay is prepared by a pan and 
rollers in ordinary way, and is fed into the machine by 
} being delivered to the mould boxes, which are formed 
izontal revolving cylinder. The dies are actuated 

s cam arrangement, and the bricks are delivered into 


i 





the 


‘Fi 
“7 





> 
2 \leas travelling web. The machine has been at work 
Bf 1 Whitwood Collieries, Normanton, for a short time, 
oe ind is stated to be giving satisfaction, turning out over 
Da 12 bricks per day of ten hours Another brick-mak- 
= achine was exhibited by Mr. J. G. Bass, of Bow- 
em Sheffield. Itis constructed to work clay in a harder 
es r condition than is usually done, so that the ex- 
{ laving the bricks out on hot floors is obviated. 
] aterial leaves the machine in a cylindrical form, and 
i it into lengths, and fed into a steam-worked press. 


Unfortunately the temporary foundations of this apparatus 
that it had to 


rn way soon after it had been started, so 
we it of work. 
rhe Burleigh rock drill was well represented and made a 
w of work in several large blocks of granite. Three 
‘ { drills were shown at work alternately, being driven 
t npressed air. They were exhibited by Messrs. T, 
] vn and Co., of Newgate-street, who had at their stand a 


te setof machinery for compressing the air and ope- 
lis. The apparatus c of an 8 horse 

tical boiler supplying steam to an air compressor, 
hi is a pair of single-acting air pumps, worked by a 
vlinder from a two-throw crank, the compressed 
forced into a receiver, in which it is stored for use 
form pressure, and from which it is conducted to the 
y high pressure flexible hose. Considerable interest was 
fested in the rock drill, the stand being thronged every 


rating t dri sists 








time the drill was put to work 
: A gst a number of steam and other gauges at the 
j Messre. Schaffer and Budenberg, of Manchester, 
notice a steam gauge with a tall disc, behind 
1 light—either gas or oil—could be placed to 
inate the dial. Mr. J. Pickering, of Stockton-on- 
lees chibited Proctor’s spring hammer in several sizes. 
Messrs. J. Walworth and Co., of Bradford, showed acompact | 
t-cleaning machine, combining separating and scour- 
iratus, the new feature being that the machine was 
: so as to be fireproof, a quality of questionable 
oy: sidering the light scantling of some of the parts. 
Milburn and Co., exhibited their sewage-drying 
a i had one of their im grain dryers in 
i. In the new machine the cylinder itself is made to 
stead of the internal screw as formerly. They 
ed an arrangement for elevating or depressing 
t end of the apparatus, so as to give the grain a 
or slower rate of travel according te requirement. 
fe b Milburn also exhibited a mbined feed water 


sists of a series of 


iter, and condenser, which 

me { cast-iron trays, one inverted within the 
and communicating with each other, through which 
i water flows downwards, the exhaust steam being 





men have sometimes fallen. To prevent a re-ocourrence of | led upwards. 
such accidents, Messrs. Clayton and Shuttleworth close the | and passes through a filtering bed in the bottom of the ap- 
drum in with a slide, which covers the mouth during the | paratus before entering the boiler. 
The slide is 
withdrawn and the drum exposed readyjfor feeding by the | 
1 his stepping into the well to feed the 


heller consists of a revolving rake with four horizontal | 


It is found to open the | 
In his thrashing 


stream of peat is delivered through a die on to a} 


The cold feed absorbs heat from the steam, 


The lime and other im- 
| purities from the water settle in the trays, the sediment 
being easily removed when necessary. This heater isin use 
at Messrs. Milburn’s works, where it is found to answer 
very well. This firm also exhibit several of their conoidal 
stone mills, in which they have recently introduced a screw 
feed for wet materials. 

Mr. Marsden had a fine collection of stone-breaking 


laying on pathways as a substitute for gravel. One of the 
most ingenious novelties in the show was a machine by Mr. 
S. Wilkerson, of Bassingbourne, Royston, for shooting 
corn from one sack to another, and to which the silver 
medal was awarded. The apparatus is operated by one 
man, who shifts the contents of one sack into another in 
| about half a minute. At the rear end of a swing frame are 
| four hooks on which the empty sack is hung, the mouth 
| being thus opened. The full sack is placed on an elevator 
board at the other end of the machine, the string of the 
sack being hooked upon the bottom blade of a curved scissor- 
like cutter, the blade being connected to a lever and check 
chain. A winch is then turned which raises the sack, and 
| when it has reached a certain ecievation the string is cut and 
the sack tipped on to the swing frame, the mouth entering 
that of the empty sack into which the contents are quickly 
transferred without any waste. By turning the winch in 
the reverse direction, the elevator board is lowered and the 
parts of the machine brought into position for another shift. 
Messrs. Head, Wrightson and Co., of Stockton-on-Tees, im- 
pressed the judges and the public with the value of their 
pulley blocks, with one of which, having a lifting power of 
5 tons, one man raised 3 tons. With a 7$-ton power 
pulley, two men lifted 8 tons in the showyard, thus earning 
the Society's silver medal. A similar honour was awarded 
to Messrs. Kimball and Morton, of Glasgow, for their sack- 
sewing machine, an ingenious contrivance of which there 
are two kinds, a right and left-hand overedge sewer. They 
will sew sacks of every description, and the two combined 
effect a great saving in labour. Mr. G. O. Gooday, of 
Stanstead, was at the Show with his sewing machines of 
larger growth, which were industriously employed in sewing 
thatch. 

To refer to the numerous useful operations which were 
being carried on upon the show ground would prove a very 
|long task. Suffice it, therefore, to say that they included 
gas making by Messrs. Porter, of Lincoln, pile driving by 
Messrs. Sissons and White, bone crushing by Messrs, Cross- 
kill and Sons and other bone mill makers, woodworking 
by Messrs. Marshall, of Gainsborough, and the Enfield 
Iron Works Company, besides a variety of other operations. 
As usual, domestic sewing machines occupied a conspicuous 
position in the show, being represented at no less than 
twelve different stands. On the whole the show was de- 
cidedly a good one, and it is to be regretted that the at- 
tendance did not altogether correspond in this respect. The 
reason for this is to be found in two things, namely, the 
stormy weather during part of the show time, and the dis- 
tance of the district in which the show was held from any 
centre. It generally happens that there is a falling off in 
the attendance when the show held near the coast, 
whereas, when held in more inland districts they are easy of 
access from all four points of the compass instead of from 
three only. It is a matter which may be worth the con 
sideration of the Royal Agricultural Society, as to whether 
they should for the future not confine their annual shows 
within certain central limits. In the early days of the 
Society the means of communication were very different 
from what they are now, and it was then desirable to meet 
at outlying districts occasionally. But with the facilities 
of transit in the present day there is reason in the Society 
being ‘less peripatetic. As regards the Hull Show there 
was no lack on the part of the society to render it success- 
ful, and if their endeavours were not seconded by a reticent 
the Society cannot be credited with any short- 
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Jraxtan Devences.—An Italian Parliamentary Commission 
has reported upon the question of the national defences of 
| Italy. The Commission states its opinion that no less than 
| 5,476,000/. is required to be expended upon works for the 
| defence of Italy. Fortifications are reported to be required 
| on the frontiers of Italy bordering on France and Austria. 
Every Alpine valley towards France, and having practicable 
j communications, 1s t » have a small fort; six new ones aro 
| proposed to be built, and two are to be repaired. The 
trontier of Austria is to be strengthened by several new works, 
particularly at the outlet of the Etech Valley; in all 13 new 
forte are proposed to be erected, and four old ones to be re- 
paired. Bologna is proposed to be made an arsenal of the 
first rank at an expense of 720,000/. A considerable expendi- 
| ture is also reported to be necessary to improve and extend 
| the coast defences of Italy. The Commission does not state 
how the expenditure which it proposes is to be provided for, 
| although this is a very serious consideration in the present 











THE NORTH SEA SHIP CANAL, 
To tux Eprtor ov Exotuxeuina. 

Stn,—My attention was called a few days ago to some 
excellent articles in Exoinernise ( October 
the 11th, 1872), concerning “ The Amsterdam und North Sea 
Ship Canal.” These articles I have read with very great 
interest. There are, however, certain inaccuracies connected 
with the history of the undertaking, which though of no 
general interest are of considerable importance to me per- 
sonally, and to others concerned, and I trust you will allow 
= space in your widely circulated publication to correct 

em. 

The writer of the articles states that, “almost simul- 
taneously and before the project of the Amsterdam Town 
Council, of 1852, was made public, two English engineers, 
B. W. Croker and Charles Burn, proposed to form a com- 
pany for the construction of the canal and to make a pro- 
titable undertaking of it when completed,” also, “ That the 
Technical Council of the Waterstaat, of 1859, sanctioned, with 
a few unimportant alterations, the preservation of the Amster- 
dam Town Council’s scheme of 1862.” 

This would imply that the late Mr. B. W. Croker and 
myself had nothing more to do with the undertaking than 
promoting a public company to carry it out, and that the 
project of the Amsterdam Town Council, of 1852, is the one 
now being executed. 

The facts are these: the late Mr. Croker and myself, in 
conjunction with Mr. J. G. Jiigers, notary, of Amsterdam, 
sent in plans to the Government, in April 1852, and de- 
manded a concession for carrying out the works. The pro- 
ject of the Amsterdam Town Council was made public 
shortly afterwards; it did not, however, find favour either 
with the Government or the public. 

The project of the Amsterdam Town Council differed from 
ours in several most important and vital points. Firstly, 
the position of the canal was not the same. The Datch en- 

ineers proposed cutting the canal entirely through the land. 

fe proposed to construct the canal for two-thirds of ite 
length through the Y. ae oe proposed to construct an 
enormous breakwater in the North Sea, covering the entrance 
of the canal, and they did not propose to reclaim the Y. 

The two great engineering questions and vital points of 
difference in the two plans—the necessity of a breakwater 
and the reclamation of the Y—gave rise to volumes of re- 
ports and arguments between us and the Dutch engineers, 
extending over several years. The Dutch engineers main- 
tained that a breakwater covering the harbour entrance at 
the North Sea was absolutely necessary ; they also main- 
tained that the reclamation of the Y was not advisable, and 
that it would prevent the effective drainage of the surround- 
ing Polders. We maintained the contrary opinions, Even- 
tually our opinion prevailed, and our plan was adopted, and 
is the one for which the concession was granted, and is, with 
slight modifications of detail, the one now being executed. 

‘he only important points of difference in the execution 
of our plan are the form of the harbour at the North Sea, 
and the construction of the harbour piers. 

The form of our harbour, as originally prepared by us in 
1852, was altered by us in 1859 to meet the views of the 
Dutch Government engineer. Our original form of harbour 
has, however, been adopted in execution. The system of 
construction adopted for the harbour piers is entirely ditle- 
rent from ours. Whether it be an improvement on our con- 
struction remains to be seen. I think not. The construction 
of two miles of solid, and almost vertical, piers, 35 it. wide 
at base, on a shifting sand foundation, and on a coast where 
storms and strong sea currents prevail, will be a bold engi- 
neering feat if it succeeds. My opinion was in 1862, and is 
now, that this system of construction is not applicable to the 
local circumstances, and will give trouble, and, unless mod:- 
fications be adopted, will lead to grave c uences. 

This North Sea Ship Canal is the most important, most 
difficult, and most interesting engineering work at present 
being carried out in Europe, and | thiok | may eay, without 
fear of contradiction, that to the perseverance and labours 
of Mr. Jagers, as negotiator with the Government, and to 
the late Mr. Croker and myself, as engineers—estending 
over ten years—its existence is due; so I[ think we are en- 
titled to a large share of whatever .aerit may be due for 
having projected, designed, and brought to a successful issue 
so important a work. 

Your obedient Servant, 
Cuaries Bors. 
188, Calle Queguay, Monte Video, June, 1873. 


Antrpopsas TeLegraray.—The South Australian Go- 
vernment has chartered the iron barque Glaslyn to convey from 
Melbourne iron poles intended for certain parte of the great 
Trans- Australian telegraph lineAn interruption has occurred 
in the cable between Singapore and Madras, but the repairing 
steamer Agnes has proceeded to the supposed site of the 
fault, for the purpose of executing the necessary repairs. In 
the mean time arrangements have been made for conveying 
telegrams by steam express between Penang and Galle. 





Toe Lats Mr. Jonx Roprsson M‘Crxays, M.P.—It is 
with regret we record the death, on Sunday last, at Stone- 
house, near Ramsgate. Mr. M‘Clean, who was a son of the 
late Francis M‘Clean, of Belfast, was born in 1513, and was 
educated at a schoo! at Tillicoultrie, N.B., and afterwards at 
the Belfast Institution, and at the University of Glasgow. 
Mr. M‘Clean was one of the senior members of the Institution 
of Civil Engineers, of which Institution he had held the 
office of President; while he was a Fellow of the Astro- 
nomical, the Geological, and of other scientific societies, and 
had presided as a director and as chairman or deputy chair- 
man over one or two telegraph — and also many 
other important companies connected with his profession. 
He had represented the Eastern Division of Maffordshire in 
the liberal interest since the last genera! election, and be was 
an unsucecesful candidate for Belfast in 1567, against dir 
Hugh (now Lord) Cairns. We shall have to deter, until 
next week, a detailed notice of Mr. M'Clean’s life and work-. 








state ot the finances of Italy. 
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PLANING MACHINE, 


AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. SCHONE AND SON, LEIPZIG. 





We illustrate, above, a planing machine exhibited 
Vienna, along with other tools, by Messrs Schone and 
Ss Leipzig. The machine embodies nothing specially 
w its construction, but is very strongly and simply 


ind ought to be an excellent working tool. It is 

ed for planing both horizontal, vertical, and bevelled 
rfaves It will be seen that it is provided with two 
of these the one to the right is a fixed box of 
left consists 


xes 
nary construction, while the one to the 
ither of which can be moved side- 
ject of the latter is to allow the 
which is often 
surfaces. 





t pleasure 
placed in the 


res at an angie 
nient for, for 


instance, undercut 


lhe machine is made self-acting throughout, and the slide 

us usual, can be set at any angle. The width between 

urds is 850 mm. (33.46 in.) and the maximum 

tht available for work is the same distance. he length 
ving bed is 1700 mm. or 5 ft. 7 in. 

VictorntaN Rartways.— The Government of Victoria 


which can now raise capital at 4 per cent. per annum or there- 
abouts) contemplates a further expenditure of 1,000,000/. on 
railway works. The existing Victorian Government railways 
acquired in forty-five weeks ending May 8 this year, 606,113/., 
as compared with 653,260/, in the corresponding period of 


1871-2. 





Messrs. A. Rassome ayp Co.—A new catalogue has re- 
cently been issued by Messrs. A. 





Ransome and Co., of | 


Stanley Works, Chelsea, of their wood-working machinery, | 


tnd it is 8o complete a production that it merits a short special 


notice. In order to facilitate intending purchasers, especially 
f 


catalogue is preceded by a number of well-considered 


servations, as to selection of machines, together with 


foreign ones, making a selection of the tools they require, | 


minute instructions as to the information which must be sup- | 


pled by the purchaser to the manufacturer, as well as in- 
structions as to shipping orders, and rules for calculating 
the speeds of shafts and diameters of pulleys. The catalogue 
proper is divided in the following parts: Sawing machines, 
planing and moulding machines, mortising machines, boring 
machines, dovetailing and miscellaneous tools. Each of 
these sections is preceded by a short essay on the special 
class of machinery to which it refers, whilst the illustrations, 
of which there are eighty, are very fully described, and in each 
case, the weight of the machine, the power required to drive 
it, the diameter of pulleys or countershafts, and the speeds 
' the latter are given. We may mention that a number of 
the machines contained in the catalogue are of new design, 
and that Messrs. Ransome and Co. have lately extended their 
works considerably, in order to meet the growing demand 
ipon them for the specialities of their manufacture. 











GROVER’S SPRING WASHER. 

Wr give, below, sketches of a neat arrangement of steel 
spring washer, which has been designed and lately patented 
by Mr. J. W. Grover, of 9, Victoria Chambers, West 
minster. The idea of this washer has apparently originated 
in the old “ key ring” washer, but instead of making the 
wasber with a lap joint, as in this old pattern, Mr, Grover 
makes it of steel cut at the proper angle, and thus obtains 
a double cutting edge which holds the nut securely, In our 
engravings, Fig. 1 shows a plan and elevation of one of Mr. 


Fic, | 








Grover’s flat washers with an open cut, and Fig. 2 similar 
views of a washer with a closed-up cut, the dotted lines in 
the latter instance showing the form of the washer when 
expanded by the pressure of the nut coming upon it. Fig. 
3 shows a washer of round iron, while Figs. 4 and 5 repre- 
sent the washer as applied. 

The washer is made of shear steel coiled round a mandrel, 
as represented in Fig. 6, and then cut at a suitable angle, 
asshown. The steel being then spring tempered, a spring 
washer with a double cutting edge is obtained at a very 
moderate cost. 

Mr. Grover's washers have already been tested on fish- 





plate bolts on two of the main lines to London, both sub- 
jected to very heavy traffic, and in each case we understand 
the resulta to have been most satisfactory, the nuts being 
held quite securely, even if only screwed up by hand with 


Fic 4 
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To take the nuts off a long spanner is re- 
quisite. The number of situations in which a simple means 
of locking nuts can be advantageously used isso great that 
we expect Mr. Grover will find a large demand for his 


out @ spanner. 


washers, 











BERGMANN’'S PATENT HIGH-PRESSURE 
BOILER. 

We publish on the opposite page sections and elevations of 
the larger of two high-pressure boilers on Bergmann’s patent, 
which are exhibited at the Vienna Exhibition. They are 
not at work, but are lying outside the German boiler house 
in a position where every part of them can be freely in 
spected. Their construction is somewhat novel, and the 
boilers themselves have excited a good deal of attention in 
Germany. 
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In our engravings Fig. 1 shows a front and a side eleva- 
tion of the boiler, with corresponding cross sections of its 
furnace and brick setting. Fig. 2 isa longitudinal section, 
of the boiler only. Fig. 3 shows a cross section of the 
boiler and furnace along the line B, B'’’’’ in Fig. 1, and 
Fig. 4, above, a similar section along the line A, A’’’. Figs. 5 
and 6 are sections through the upper and lower horizontal 
branches respectively. The boiler consists essentially of two 
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cylinders, of which the upper one is larger in diameter and 
shorter than the lower one. The lower cylinder is 10 ft. 
i}in. long by 2 ft. Zin. diameter; its bottom end is 
entirely embedded in brickwork for a depth of about 14 in. 
A wrought iron sediment tube, which also is mostly im 
bedded in brickwork, and which is 1 ft. 94 in. in diameter, 
is rivetted to the shell as near the bottom as possible. In 
the cover of this tube are the feed valve and the blow-off 
valve, but the latter is thus necessarily several inches above 
the lowest part of the boiler. The upper part of the boiler 
is 4ft. 7) in. in diameter by 5ft. Gin high. From its 
lower plate hang suspended 44 tubes of the kind well known 
in England as Field tubes, that is, water tubes closed at the 
lower end, and having an internal circulating tube of smal! 
liameter. These tubes, as will be seen from the engravings 
sre placed #© as te hang vertically in a double ring roun 
e lower part of the boiler. They are 3 in. exter: 
ameter, and 4 ft. Sin. long upper end of 


Fig. 5 
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a conical ring is welded, and the holes in the tube plate 
(which seems to us extremely thin) are bored of the same 
taper as the ring, the tubes being kept tight by the pres 

sure of the steam. In order that the steam and water 
gauges may be placed directly on the boiler, and not con 

nected to it only by tubes through the setting, a cylindrical 
box is rivetted on the upper shell of sufficient length to 
extend through the brickwork, and on the front of this are 
attached, as will be seen, the gauges. On the top of the 


boiler is a smail steam dome, on which stand the stop 
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to be burnt. But the great drawback oF this boiler is 
certainly the extreme inaceessibility of ite parts. If the 
maxim of a German engineer, that in a boiler “ durability 
in a function of accessibility” be true, this boiler cannot 
be destined to last very long. It will be seen that much 
of it is absolutely built up in brick, and in the seams thus 
covered up and out of sight corrosion by water or other- 
wise may be leisurely going on while the engineer re- 
mains in complete ignorance of the fact. We are told 
that any tube can be knocked out easily by one blow of a 
hammer from below, bat only with considerable difficulty 
can any of the tubes be got at, and only a very fewof 
them are in such a position that they could be struck from 
below with a hammer. Two holes in the brick setting are 
certainly provided, by one of which a boy might crawl 
the and by the other a man might look at the 
tubes. but even these must—while the boiler is at work —- 
be closed by firebricks, and these bricks taken out and 
put back again every time the holes are used. It is not 
only necessary, however, to the proper cleaning, and even 
to the safety of a boiler that access should be had to 
every part of it (which is not the case in the boiler before 
us), but that easy access should be had, without pulling 
down brickwork or squeezing oneself in tortuous passages. 
If nothing better than this is provided, the result will be, 
as owners of boilers know too well, simply that the boiler 
This a matter of so much 
practical importance to the efficiency, as well as the safety 
of the boiler, that when it cannot be attained without 
sacrificing some of the efficiency (on paper) of the boiler, 
this sacrifice should unhesitatingly be made. In justice to 
the inventor we mention here what is considered one of the 
chief points about the boiler, wiz., ‘that, above all, in all 
parts of the boiler exposed to the action of the flame, 
lengthened forms are used, offering a large surface in pro- 
portion to their contents, but in the parts exposed to the 
cooling influence of the atmosphere shapes are used more 
nearly approaching the spherical, and possessing large con- 
tents in proportion to their surface.” This is beyond ques- 
tion quite correct both in theory and for practice, and our 
readers can judge for themselves how far it is more carried 
out in Bergmann’s boiler than in others. 

An experiment made with the boiler showed an evapora- 
tion of 7} 1b. of wate® per pound of coal (small), but the 
experiment was not sufficiently complete to make it worth 
while publishing the details in this place. We have no 
doubt that with good @oalthe boiler would show very good 
evaporative results, 
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will remain uncleaned. is 


. 








HORIZONTAL ENGINE WITH SULZER 
VALVE GEAR. 

In the commencement of this year* we published en- 
gravings and descriptions of an engine made by Messrs. 
Sulzer Brothers, of Winterthur, aud fitted with their pa- 
tent valve gear. We publish, this week (see page 46), en- 
gravings of asmaller engine of a somewhat different design, 
but with the same valve gear, exhibited at Vienna by the 
Maschinenfabrik Augsburg, whose web printing-press we 
iMustrated last week. The valves, we may remind our 
readers, are four in number—two induction, and two educ- 





and safety valves, the latter being inclosed in a lock-up 
case. 
The furnace, it will be seen, is entirely external to the 
| boiler itself, and is constructed of brickwork lined with 
firebricks. The grate is 4 ft. ll in. lopg (the firebars 
being in two lengths) by 4ft. Sin. wide. The surface is 
all in one; but there are two fire-doors, so as more easily 
to distribute the fuel. The flues are arranged so as to | 
compel the products of combustion to pass spirally round 
the lower shell and among the tubes in the way indicated 
by the arrows. After leaving the tubes they go direct to 
the chimney, scarcely playing at all on the upper part 
of the shell, which is almost entirely imbedded in brick 
} work, , 

To all intents and purposes this boiler may be described 
as a Field boiler with external firing, the points in which 
it differs from the ordinary Field boiler being almost all 
owing to the fact of its being externally fired. Number- 
less advantages are, however, claimed for it over the Field ; 
indeed, in one enthusiastic scientific Austrian journal we 

it described as “marking an epoch in the history « f} 
boiler After a careful it, | 
he t able to join in any such expression of | 
admiration. The strong points about the boiler seem to | 
that almost all deposit will be separated from the water | 
during its ebullition in the large central water tube, and 
therefore the danger of the tubes burning from internal 
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: : — ey hoe to a great extent obviated; and thatthe Way | which is, as usual, made separate from the rod, has its 
b ; in which t ie flame is conduc ted through among the tubes | brasses adjustable by two bolts, The connecting red is of 
ay possibly increase the efficiency of their surface over | somewhat unusual di sign, being flattened on each side from 
a the wep arrar gonent Here, , how ever, we | the head downwards for a considerable portion of its length, 
‘ Cane epemes advantages ene, The bellw wit be, for | and the air pump rod is made in the same way. The crank 
un equal surface, somewhat lighter than a Field boiler itself, like many others at Vienna, has a considerable 
‘ lt ’ as asserted of tik ‘ Oto 17 ' . . * a6 wT 
; (cthonge a teeny deg the proportion of 10 to 17 amount of unnecessary width at the smallend. The air 
it but against this may fairly be set the fact of its requiring pump is made in a casting entirely separate from the en. 
3 a heavy and expensive brick setting, which the other does née: it is placed at an angle, and worked by an eccentric | 
: } not want at all We cannot here discuss the question of | |, the crankshaft. The exhaust pipe from the cylinder is 
: internal or external firing ; Continental engineers are mach | , unected with a larger pipe lying horizontally and lead- 
: ; onnecte F g lying bori ally, 
4 more fond of the latter than we are, but it is of course ing to the air pump; this pipe serves as the condenser, a 
= ‘ : n> ; oO ‘ : ead . ‘ 
pe that ina vertital t ler it is difficult to et sufficient jet of water being introduced into it at the back eni, 
: prope tonal grate surface in an internal furnace, especially 
“ : when (as is so commonly the case) very inferior fuel has See Exoinexnixe fer January 3 and 10, 1873. 
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tion—and are of the ordinary double-beat equilibrium type. 
The steam valves are placed on the top of the cylinder, and 
the exbaust valves below it. A spindle running along the 
back of the bedplate is driven eff the crankshaft by bevel 
gearing, it drives the governor in the same way, and also, 
by means of two eccentrics, opens the steam valves. Cams 
on the same spindle, close to the eccentrics, open the exhaust 
valves, which are closed by spiral springs, and kept 
closed also by the pressure of the steam. The arrange- 
ment for closing the steam valves is under the control of 
the governor as follows: The connection between the rods 
of the eccentrics above mentioned, and the levers which 
directly operate upon the valve spindles, is not rigid, but 
is effected by the contact of steel edges in the former with 
steel sliding blocks connected with the latter. These 
blocks are entirely under the control of the governor, 
which it will be seen is of the approximately parabolic 
description, and the length of the contact which it permits 
between them and the edges before mentioned, determines 
the cut off. The actual closing of the valves is effected by 
means of spiral springs, the boxes of which are each fur- 
nished with a small air cylinder as a buffer. The steam is 
admitted to the jacket near its underside, and 
through it on its way to the valves, to which it is admitted 
by the stop valve shown on the top of the cylinder. 

’ The bedplate is of the usual Corliss type, and well de- 
the piston rod guides are bored out, and the head, 


passes 


signed ; 





The diameter of the cylinder is 345 millimetres (13.58 in.), 
and its stroke 740 millimetres (29.13 in.). The engine is 
intended to work at 62 revolutions, and with steam up to 
99 Ib. pressure per square inch. The valves will cut off 
at any point up to .75 of the stroke, as may be rendered 
necessary. 

For a fuller account of the Salzer valve gear we must 
refer our readers to the numbers of Encinexerine before 
mentioned. We need only say further here that it is as 
accessible as, and met more complicated than, any well- 
arranged Corliss gear, @nd that, as far as the gear is con- 
cerned, it will work quite as accurately, and almost noise- 
lessly. The of the ports, notwithstanding that 
the valves are very close to the cylinder, will be a 
little greater than in most Corlias engines. The econo- 
mical success of the whole arrangement—the efficiency of 
the gear being admitted—depends upon the tightness of the 
valves, and we believe no experiiiients have yet been made 
which can really settle this point, although the number of 
Sulzer engines which haye been sold, and are in use, is, of 
course, so far evidence in their favour. The engine we 
have been describing isneatly and substantially made. 





NOTES FROM THE SOUTH-WEST. 


Chippenham Water Supply.—In consequence of the Local 
Board of Chippenham having applied to the Local Govern- 
ment Board for sanction to borrow 75001. for works of water 
supply, the latter Board directed an inquiry into the appli- 
cation. Major Tulloch, late R.E., the inspector appointed 
to hold the inquiry, attended for the purpose. Mr. Collen 
raised objections. He admitted that the town stood much in 
need of a good supply of water, but his chief reason for 
opposing the present to obtain water from a well — 
was based agen wary upon the report of Mr. Easton, an 
engineer who vi the town two years ago,and recom- 
mended the Loxwell scheme. (Loxwell is about three miles 
from Chippenham, with a beautiful spring, situated at a 
good elevation above the town.) He thought the latter 
would in the end be a and better scheme, and it was 
not until the Local Board been asked such a high price 
for jon (40007.) by Mr. Lysley that they turned 
their attention to a well. The inspector was of opinion that 
if the townspeople could get a vitation scheme it 
would be wise be the town to adopt it to save the annual 
working expenses. 

Railway Fares.—We hear that it is in contemplation by 
the Monmouthshire Railway Company to raise the passenger 
fares on their lines, in consequence of the increased price of 
labour and materials. 


The Tin-Plate Trade.—The quarteriey meeting of the 
trade was held at the Bell Hotel, Gloucester; Mr. P. Wood- 
ruff, of the Machen Works, Monmouthshire, in the chair. 
There was a large attendance of manufacturers, and most of 
the leading buyers were represented. After some discussion 
as to the position of the trade, it was resolved that quota- 
tions should remain as fixed at the previous quarterly 
meeting. 

Bristol and North Somerset Railway.—lIt is expected that 
the Bristol and North Somerset Railway will be opened in 
the course of a month. The Great Western Company, who 
take to the line, contemplate an extension towards Frome, 
in order to save their Wilts section some of the heavy traffic. 


The Mines Regulation Act.—At a mass meeting of colliers 
held at Mountain Ash, on Saturday, resolutions were adopted 
asserting that the weighing clauses in the Mines Regulation 
Act should be adhered to in their integrity ; that no deduc- 
tions in the price at present given for cutting a ton of coal 
could be allowed; and that the miners should be paid for 
the small coal in proportion to its selling price in the market. 
Delegates were selected to attend a meeting of masters to be 
held at Cardiff. 

Manganese Ore—The screw steamer, Dilston Castle, 
owned by Messrs. Hali Brothers, of Newcastle-on-Tyne, and 
commanded by Captain Thomas Hunter, of Sunderland, has 
arrived at Cardiff trom Carthagena with 2200 tons of man- 
ganese ore. This is the largest cargo of ore ever brought to 
the port in one vessel. Messrs. John Bovey and Co. are the 
agents. 

Rhymney Iron Company ( Limited).—In the Cardiff County 
Court judgment been given in an action for demurrage 
against the Rhymney Iron Company (Limited). It appears 
that there was a demurrage of nine days, and the defendants 
sought to excuse themselves from their liability in regard to 
four of these, on the ground that the cargo was detained in 
its transit from the iron mine to the port in consequence of 
the breaking up of arailway by the Carlist insurgents in 
Spain. The judge held that it had been clearly established 
that in the absence of any condition, either express, or to be 
implied, from the circumstances, the party who had bound 
himself by a contract of the kind, must either perform it or 
make compensation. He, therefore, found for the plaintiff. 


Barry Island.—Barry Island, a favourite watering place 
within a short distance of Cardiff, has been put up for auction 
at Cardiff, and knocked down for 7200/. to Mr. J, D. 
Trebarne. 

Proposed Ship Canal.—At a meeting of the Bridgewater 
Town Council, a memorial of the directors of the Bristol and 
Exeter Railway Company was adopted, recommending the 
cutting of a ship canal to Combwitch, three miles and a half 
distant from the docks belonging to the company. A depu- 
tation was also appointed to wait on the directors. 

Severn and Wye Railway.—The directors of the Severn 
and Wye Kailway Company have let the company’s Parkend 
and Coleford branch to a Bristol firm. The works are ex- 
pected to be commenced shortly. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproven, Wednesday. 

The Cleveland Iron Market—-Yesterday the attendance on 
Change at Middlesbrough was much better than on the 
previous market day, but no more business was transacted, 
od i the prices were lower. No. 3 was sold at 100s. per ton, 
nd No. 4 could be had in any quantity at SJeq@d. per aim 
Even this reduction, however, failed_.40 anmrca 
-enerally speaking, are clingin to the wi 
shortly be ble 0 passing pews bly less than the 
present quotations. All she blast furnaces are working weil, 
and, the make of pig den ‘beitg far beyond the demand, 
stocks are increasing. Fimished ifemis still depressed. The 
reduction in prices Tas hot resultedin orders coming to the 
district. Thereis Comparatively little doing, a large 
number of puddlimg furnaces being laid id’e. It is expected 
that in the cours@ef a few weeks pri¢es will be sufficiently 
w to induge tatyers to give out large contracts, which are 
known to,(be ready for placing. In the mean time a great 

nber of iromworkers are out of employment. 


The Cleveland Ironstone Miners and Mr. Kettle’s Award. 
—Last week Mr. Rupert Kettle’s award, whith has been 
ked for anxiously by the iron trade, arrivedat Datlington, 
and it wassoon known throughout Cleveland and the North 
of England that the arbitrator had decided that the wages of 
he men were not to be increased. Mr. Kettle, in his award, 
availed himself of the opportunity of placing many facts be- 
fore the public, and commenting upon the condition of the 
trade and the miners. He wasof opinion that this was not 
the time to increase the cost of ironmaking materials. The 
yard, which has given satisfaction to both parties, showed 


beyond all question that Mr. Kettle completely understands 
every branch of the iron trade with which heis so often eon- 
nected as arbitrator. 


There is no doubt now that the ben 

iestion will remain quiet for some time to come, and the 
ners will cheerfully attend to their work, satisfied that 

their request was fairly considered and justly disposed of. 


Engineering and Shipbuilding. —In Newcastle and other 
f the North there is a little improvement in the con- 
f the engineering trade. There is also a little more 
activity at the various shipbuilding yards on the northern 
ivers. We may expect that with the fall of the price of 
1 corresponding improvement will take place in en- 
ing and shipbuilding, as it is well known that many 

want steamers, but are holding back their orders as 
g as they can, on account of the high price of everything 


resent 


parts 


The ¢ 


11 and Coke Trades.—There is very little alteration 
1e coal and coke trades. Large owners decline to accept 
contracts for fuel except at their list rates, but there are 
r owners and agents who are selling at lower prices than 

have prevailed for the past few weeks. 
The North of England Wagon Company, Limited.—This 
mpany, which has just been formed, have fixed upon erect- 
their works at Hartlepool, and have appointed Mr. 
Samuel Hannah, engineer, Darlington, their manager. The 


works w speedily be erected. 


Ni Works in Cleveland.—On Tees-side and in 

C und the new works and extensions at old iron works 
are being vigorously proceeded with. The Erimus Works at 
Middlesbrough, where there will be no hand puddling—the 
Danks system alone being in operation—will shortly be 
ned. The question of mechanical puddiing will then be 
tested beyond all dispute, and it will be decided whether the 
advantage of the Danks system is so great as to lead to the 


lual abolition of band puddling. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The price of pig iron warrants 
advanced still further in the latter half of last week, and at 
n Friday buyers were offering 112s. 9d., while 
ers were asking 113s. Monday’s closing prices were, 
rs 111s, 3d., buyers 111s. prompt cash; and in the course 
f the day business was done at 112s, 6d. cash. The market 
ed quietly yesterday at 110s. cash, and dropped to 109s. 
Od., but recovered, and was afterwards strong for a time at 
ills.; it was again easier at the close, with sellers at 110s. 
(Quietness has prevailed both forenoon and afternoon to-day, 
and business has been done at 109s. 9d. down to 109s. 6a., 
sing sellers 109s, 6d., buyers 1098. 3d. Makers’ iron has 
uivanced 2s. 6d. per ton in a number of instances, and the 
shest price for No. 1 is now 125s. (Coltness). Deliveries 
from Messrs. Connal and Co.'s stores still continue to be 
irze, but at the same time there is an accumulation going 
the makers’ yards. It is believed that the stock in 
kers’ hands is now from 70,000 to 80,000 tons, which is 
osiderably more than the stock of warrants. In passing it 
may be mentioned that Messrs. Connal and Co 
their store grounds ticketed “To Let,” which is a very dif- 
ferent condition of things from that which existed when there 
was a stock of Seoteh pig iron amounting to three-quarters 
of a million tons. Last week’s shipments from Seoteh porte 
amounted to 11,230 tons as against 20,264 tons in the corres- 
ponding week of last year. 


The Dispute in the Coal Trade on the Special Rules.—This 
dispute now seems to be entering upon the phase of solution, 
| judging by the result of a meeting of the coalmasters 
id in Glasgow to-day, it may be said that the “ beginning 
end” has been reached. As they had concluded that 

1 mineowners were not disposed to yield to any extent of 
the vital point of propping the working places in the pita, 
miners’ delegates met last week and resolved to send 
through their legal adviser their ultimatum to the employers ; 
vas to the effect that the questiona in dispute should 
submitted to the consideration of an independent. and 
mutually chosen arbitrator, or a district or country would be 


t} 


have most of | 





balloted out on strike. Influenced probably by some recent 
utterances of the Home Secretary, Mr. Elliot, M.P., and 
other a in favour of the Northumberland and Durham 
special rules, so far as propping the roofs and sides of the 
workings is concerned, and, it may be, by a strong article 
on the same subject in a recent issue of one of the leading 
journals devoted to the mining interests, the Scotch mine- 
owners, at their meeting to-day, appointed five of their num- 
ber,to confer with a similar number of the miners’ delegates 

~Alexander McDonald, to see if they could not 
qttietly themselves adjust their differences, or if not, 
to put the in. dispute into such a shape as they could 
advantageously be brought under the judgment of an arbi- 
trator. 


New Coal Pits —In the district around Hamilton, and 
between i¢ and Glasgow, there has lately been an enormous 
develo; in the coal-mining trade in the way of sinking 
new pits. No fewer than é¢ighteen pits are in process of 
being eunk, or have just been re in the district referred 
to, moluding two at Bothwell Park, by Messrs. William 
Baird and Co., of Gartsherrie; two at Uddingston, by Mr. 
John Hendry, of Kirkwood Collieries; one at North 
Motherwell, by Mr. John Watson; three at Low Waters, by 
the Cadzon Coal Company ; two at Bent, by William Dixon, 
Limited ; two at Eddlewood, by Messrs. Lacour and Watson; 
two at High Blantyre, by Messrs. Merry and Cunninghame, 
Limited; one at Udston, by Messrs. Urie and Dunn ; and 
threein the neighbourhood of Cambuslang, near the exten- 
sive works of the Steel Company of Scotland. 


Glasgow Water Works— Engineer's Quarterly Report.— 
At the ordinary monthly meeting of the Glasgow Corpora- 
tion Water Committee, held on Monday last, the uarterly 
report by Mr. Gale, the engineer, was submitted. It stated 
that the late rains had added materially to the quantity of 
water in store in the lochs, and that there was 112 days’ 
cre. At the Gorbals Works the water in store on the 
5th inst. was sufficient for 70 days only, and as rain does not 
affect these works to the same extent as it does the lochs, it 
is possible that by the end of September the quantity of 
water drawn from them will have to be reduced. 
reservoir at Mugdock had 17 days’ supply for the eity, or 
within two days’ supply of being full. The quantity of 
water sent into the city and district during A i! May, and 
June last averaged 27,730,000 gallons a day from the Loch 
Katrine Works, and 4,060,000 gallons a day from the Gor- 
bals Works; together, 81,780,000 jgallons a day, or 670,000 
gallons a day less than during the corresponding three 
months of 1872; but 2,130,000 gallons a day more than for 
the first three months of this year. A e was made in 
the flow in the aqueduct for four days im the end of last 
month, and a ‘anal part of it was examined inside, and found 
in good repair. Some portions of the wrought and cast-iron 

ueduct bridges were painted durin sto e, and 
es smal) leakages made aol On the 8th fue ek one 
of the 48 in. pipes in the Duchray Valley, laid in 1968, split. 
The escape of water was sma!l, no damage was done, and the 
repairs were executed in a few days. The duplicate line of 
pipes across the valley maintained the supply of the city to 
the extent of 24,000,000 gallons a day during the repairs, 
the balance being drawn from the Mugdock reservoir. The 
mason work of the watchmen’s cottage at the Endrick Bridge 
is commenced, and the spare pipes lying at the Balfron 
Railway Station and other places have all been moved to the 
ground laid apart for the purpose at the cottage. 


The Finished Iron Trade.—There is certainly « better tone 
pervading this branch of trade just now than there was some 
time ago, but even ye orders are given Out slowly, and for 
comparatively smal! quantities Of iron. It is fully expected 
that after Glasgow Fair, which begins this week, and will 
extend in most cases over the whole of next, there will be 
a further marked improvement. 


The Foundry Trade.—Ironfounders are generally well 
employed, unless in the department of light sanitary castings. 
In one large establishment engaged in that kind of goods, 
there was a stock of some four or five thousand tons a few 
months ago, but a large number of the hands were paid off, 
and it has been permitted to dwindle down to very small 
proportions, ia. the expectation that pig iron will yet decline 
ju price much further. 


FROM SOUTH YORKSHIRE. 
Surrriziy, Wednesday. 

Tonnage of Coal by Rail to London-—An inereased 
tonnage, to the extent of 4200 tons, was sent over the Great 
Northern during June as compared with May. Of the 
favourite Silkstone coal seven collieries sent 55,426 tons in 
the second quarter as against 34,806 tons in the first. Of 
steam and house coal the figures were respectively 89,790 
tons and 40,897 tons. Of the former total, the Oaks alone 
sent 10,276 tons. The Derbyshire collieries as usual keep up 
their trade with the metropolis, some of them even coutriving 
to extend their connexion. Of the 266,678 tons carried from 
this field by the Midland during the second quarter, Clay 
Cross sent 64,932 tons, Langley, 50,251 tons, Codnor Park, 
22,516 tons, Eckington, 20,291 tons, and others with smaller 
tonnages. 


Rumoured Short Time Movement at Sheffield.—The decline 
of trade is making itself felt at Shefficld, where some of the 
large iron and steel works are already limiting their working 
time to four-and-a-half to five days per week, with the inten- 
tion, it is understood, of closing the works three days per week 
very shortly. This latter resolution is believed to have been 
armved at owing to the high price of fuel and raw materials, 
the agitutions of workmen and the slackening of trade, 


The New Bridge at Leeds —Last week the new bridge 
which has for some time past been in course of erection over 
the river Aire at the bottom of Lriggate, Leeda, was opened 
with much ceremony. The new bridge has recently been 
the subject of illustrations and deseriptions in this journal. 


NOTES 





The Strike at Low Stubbin Colliery,—This di has at 
lath tose teckel, ‘tod tah tee eae ee 
weeks, have resumed work on terms not of a unfavour- 
able character, seeing that Mr. Normansell (Secretary to the 
South Yorkshire Miners’ Association), in addressing them 
on Saturday, congratulated them upon having “ got out of a 
disagreeable affair very well.” 


The Strike of Engineers at Sheffield.—A considerable 
number of those who went out on strike have found em-~ 
ployment at various other towns, or at shops in Sheffield 
— the advance has been granted. The masters continue 


Miscellaneous Items.—Messrs. Newton, Chambers, and 
Co., Thorneliffe, Sheffield, have brought out an im 
cooking range s smoteny adapted for economising fuel. The 
Staveley Coal Tron Company are laying down a now 
line of rails at their works for the pur aingeevieg in- 
tercommunication. The Manchester, field, and Lincoln- 
shire Kailway Company’s new station at Penistone is now on 
the pone of completion, The old station will be relegated to 
goods exclusively, and new sidings, &., will be put down. 
A great demonstration of miners (12,000) took place at 
Wakefteld on Monday. It is proposed to carry out a great 
and comprebensive scheme of strect improvement at Shetlield 


as 800n as 





FOREIGN AND COLONIAL NOTES. 


The Belgiaw Iron Trade.—The Namur Chamber of Com- 
merce has issued a report on the iron trade of that province 
in 1872. We gather from this report that the production of 
pig iron in the province last year was 41,760 tons. The Thy- 
e-Chiteau Company turned out 32,850 tons of rails at its 
rolling mills last year. 

Tasmanian Metallurgy.—Recent discoveries of ironstone 
continue to attract attention in Tasmania. Mr. R. Scott has 
been sent to England to — the plant required for the 
production and rolling of iron. 

Queensland Telegraphy.—A te h wire has now been 
extended to Mount my An pr ng at the Government 
township Teningering (Mount Perry) has also been opened 
for the transaction of telegraphic business. 


Coal in Greece-—The Greek Government has received 
official information of some rich discoveries of coal in Greece. 
The discovery has been made in the Messenia district. 


Railways in Turkey.—The Turkish Government at length 
possesses a good line of railway, leading from the capital to 
the centre of one of the most productive provinces of the Otto- 
man empire. The line, with a branch of 92 miles from Kuleli- 
ey ae to Dédé-Agateh, has been constructed in two years 
and four months. The Turkish Government has therefore 
secured two out of the three essential objects to be aimed at 
in completing the Turkish railway system. The line has 
been built sabstentialiy, and it has been made quickly. 


Railways in Nelson (N. Z.).—A deputation from the pro- 
vince of Nelson, New Zealand, has had an interview with 
Mr. Vogel, the finance minister of that colony, with reference 
to the construction of a railway to Foxhill. Mr. Vogel 
expressed, the willingness of the New Zealand Government 
to comply with the ‘request of the provincial authorities to 

a grant of ahd, also to lease the railway from 
Brunverton to Greymouth, ided that the provincial 
ernment would guarantee the interest and redemption of 
necessary capital, and provided also that the interests of 
the Westland coalfields are protected, 


Mr. Sandford Fleming.—Mr. Sandford Fleming, C.E., the 
chief engineer of the Canadian Pacific Railway, has been 
confined to his house in consequence of injuries sustained by 
reason of a fall from his horse. 

A Chicago Exzhibition.—Chicago contemplates an in- 
dustrial exhibition on a large seale, af sufficient funds 
and @nergy are thrown into the work, i€ hopes to inaugurate 
thé great show in September. The building in which the 
exhibition is to be held has be@n ¢ommenced, and it is to be 
pushed on as rapidly as possibleto completion. 


Brazilian Telegraphy—When the new Brazilian cables 
are completed to the Island of St. Thomas they will connect 
with the West Indian system of cables, and, through them 
and the Cubam cablés, with the United States and Europe, 
But this will not #iffice for Brazil, which is bent on havin 
a direct submarine telegraph line from Lisbon to Kio 
Janeiro. 


Nova Scotian Coal.—A first instalment of 800 French 
emigrants from Alsace, intended to be employed on the 
works of the Glasgow and Cape Breton Coal and Kailway 
Company (Limited), has arrived out at Sydney, Nova Scot. 
With a plentiful supply of labour, there is little doubt that 
coal mining industry in Nova Seotia would acquire very 
considerable importance. 


Turkish Gunboate.—Orders have been sent to Musurus 
Pasha, the Turkish Ambassador in London, not to eonelude 
any contract for gunboats intended for the Danube, as fresh 
tenders will be invited. 


Another Great American Bridge.—The American Bridge 
Company of Chicago has contracted for the building of « 
bridge, 1468 ft.in length, across the Saginaw river at Day 
City, Michigan. Operations are to be commeneed at once. 

Russian Railways.—The Brest and Kiev Railway has been 
opened for traffic. It eom the network of trunk lines 
in Western Russia, and 6 to the military strength of the 
Russian empire. The Russian Government shows little dis 
position to assist M. de Lesseps in bis great project for the 
construction of a railway to connect Kassia with British 
ladia. The Russian authorities are, however, contemplating 
the construction of a line from Petrosk, on the Caspian Sca, 
to Rest and Teheran. : 
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HORIZONTAL ENGINE WITH SULZER VALVE GEAR, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY THE MASCHINENFABRIK AUGSBURG, BAVARIA. 





(For Description, see Page 44.) 
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i wwe with the present number two Two-Page Illustrations 

{the Vacuum Pan and } latform shown by Wr. C. Heck- 

nn, Of Berlin, at the Vienna Exhibition. The descrip- 
s of these Engravings will be found on page 55. 


; 


Vienna UntversaL Exursrtion.—We beg to announce 
that to facilitate communication with Exhibitors we 
ha established a Special Office for this Journal at 
Prater, 129, Vienna. This office is situated close to 
the Western Entrance of the Exhibition. 

The Journal is now on Sale at the General Library 
and at the Bookstalls in the Erhibition. 
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AUSTRIAN LOCOMOTIVES. 
Austria (with the exception of Hungary) is a 
ntry of a decidedly mountainous character, and 
st of its railways traverse to a greater or less 
extent hilly districts, while at the Alpine passes in 
lyrol and Styria, at the Bremmer and the 
inmering, the lines approach the limits of per- 
petual snow. In the Crown lands of Upper Austria, 
yria, ‘Tyrol, Carinthia, and Carniola, the railways 
situated as they are within the boundaries of the 
\ustrian Alps — are thoroughly mountain lines, 
the railways of Bohemia, Moravia, and Lower 
~~ isttia, pass through the hilly districts of the 
huiesen-Gebirge, the Alps, and the low extensions of 
Carpathians in Gallicia, the latter range being 
iversed by a tunnel at Tablunkau, by the Warsaw 
nd Oderberg Railway. 





tr 





The lines are thus all laid out with heavy gra- 
dients and sharp curves, and there is no Austrian 
railway of importance which has not some long 
gradients of 1 in 100 and more. This proportion 
has been accepted as a maximum only for the main 
lines in Moravia, Lower Austria, and Bohemia, 
whilst steeper gradients, such as ] in 70, and 1 in 
50, have been adopted in the other Crown lands. 
On the Alpine lines, moreover, gradients of 1 in 
40 over distances of from 12 to 16 miles are fre- 
quently to be met with. The radii of the curves 
are, of course, proportionate to the gradients. On 
the large main Sees, such as the Southern of Tyrol 
and the Rudolfsbahn, the radii of curves have been 
reduced to 200 metres (656 ft.), and, in case of need, 
even to 180 metres (5904 ft.). The lines in the 
hilly districts of Bohemia, Moravia, &c., are con- 
structed with more suitable curves. We thus find 
already in 1870, on the Austrian railways : 


164 miles with gradients steeper than lin 40 
265 i B: less than 
1 in 40, but steeper than 1 ,, 100 
492 miles with gradients less than 1 in 
100, but steeper than tae mn 1 ,, 200 
393 miles with gradients less than 1 in 
200, but steeper than ~ eco 1 ,, 300 
and 
metres ft. 
35 miles with curves of radii under ... 200=— 656 
189 - - ” be- 
tween 200 metres and ows ee 4001312 
156 miles with curves of radii between 
400 metres and ons «» 6001968 
122) miles with curves of radii between 
600 metres and out ose ... 8002624 


while, on a total length of 3218 miles of railway, 
only 710 miles were horizontal, aud but 1798 miles 
straight lines. Since 1870 the proportion of steep 
gradients and curves to horizontal and straight lines 
has been considerably altered by the construction of 
numerous mountain railways, of a length of almost 
1985 miles, 

Of course on railways with such difficult curves 
and gradients, and in a partly mountainous climate, 
with frequent snow, the earrying on of the traffic 
becomes very diflicult, and the speed has to be con- 
siderably slower than on railways in flat countries. 
The reduction of speed in Austria has perhaps, how- 
ever, been made greater than necessary, especially 
on the Bohemian, Moravian, and Lower Austrian 
lines, where the conditions are more favourable. 
For instance, we find the speed of the quickest 
trains in Austria, even over the most favourable 
districts, nowhere exceeds 284 miles per hour, and 
it is for all lines in the average : 

25 miles per hour for express trains. 
21 miles per hour for passenger trains. 
163 miles per hour for mixed trains. 
iif miles per hour for goods trains. 

The nature of the traffic on Austrian railways 
differs entirely from that on English lines. The 
passenger traffic forms only a small portion of the 
general traflic, and requires only a moderate speed, 
because its chief purpose is the conveyance of 
people of inferior civilisation, for whom time is of 
no value. The immense wealth, however, of the 
Austrian empire in grain, fuel, ores, timber, wine, 
and cattle gives rise to a heavy goods traffic, which 
has to be carried through long distances. In 1870, 
for example, the Austrian railways carried only 22 
millions of passengers, but 22 millions of tons of 
goods. 

But in Austria the goods traffic also requires less 
speed than in other countries, as the chief mer- 
danthe consists of raw materials, the delivery of 
which is generally not fixed at a certain time. The 
consequence is, therefore, that the trains in Austria 
are much longer and heavier than in England, but 
that a much smaller number is sent off, and that 
advantages are offered for conveying with the 
greater number of trains, passengers and goods, at 
the same time, because neither passengers nor goods 
are in a great hurry. ‘The number of these so-called 
‘* mixed trains” is 50 per cent. of all trains ran. The 
number of the express trains, as might be ex- 
pected, is very small in proportion to the total 
number, and does not altogether exceed 12 per cent. 
of the latter. During the time of the Vienna Ex- 
hibition the number of express trains has been 
increased, but it is only on some of the main lines 
that two such trains are run daily. Many lines 
bave no express trains, but convey their passengers 
with the slow so-called “ passenger” and mixed 
trains. The total number of all the passenger 
trains on all Austrian railways does not exceed 133 
per mile per annum, whilst the corresponding num- 








ber in England is about 560 mile. The 
senger traffic is therefore in yes of fans ten 
ce for the income of the railways than in 
“ngland ; for whilst in the latter country the in- 
come from passenger and goods traffic is as 1 : 14, 
the receipts from the traffic in Austria is 3} 
times as much as that derived from the conveyance 
of ngers, 
course these conditions have had a great in- 
fluence on the construction of the locomotives for 
the Austrian railways. ‘The engines are, almost 
without exception, very heavy, and the goods en- 
gines, of course, predominate, ‘The various types of 
locomotives used do not differ so much from each 
other as in other countries, partly on account of the 
speed of the various trains being nearly the same, 
i because a great number of locomotives of 
nown patterns are obtained from foreign countries, 
and partly for the reason that the Government com- 
mits the mistake of compelling new lines, for the 
construction of which a concession is granted, to 
have their engines built after the design of those 
for older lines. The construction and workman- 
ship of locomotives do not, therefore, occupy in 
Austria the same position as in England, Belgium, 
France, or Germany, and there exist in Austria 
only four locomotive works, these being all at, or 
near, Vienna, 

As a matter of necessity the construction of 
mountain locomotives was the first and principal 
duty of the Austrian railway engincers, and in 
1858, when the line over the Semmering was com- 
pleted, a competition was opened for an engine 
most suitable for working the traffic on this line 
with long gradients of 1 in 40. The prize was ob- 
tained at that time by a locomotive with ten wheels, 
six of which were placed under the engine, and four 
under the tender, the front pair of wheels of the 
latter being also under the engine. All the ten wheels 
were driven, those under the engine in the ordinary 
way, by connecting and coupling rods, whilst the 
moving power was transferred to the tender wheels 
by means of steel spur wheels keyed to the back 
axle of the engine and the front axle of the tender, 
The invention of this construction is attributed to 
Herr Engerth, who was at that time locomotive 
engineer of the Austrian State railways, and whose 
name has now become famous in connexion with 
the Great Exhibition at Vienna, although he cannot 
be freed from the responsibility of some technical 
mistakes made in the construction of the building. 
The design of these mountain locomotives, however, 
does not belong by right to Herr Engerth, whose 
name they bear, but to three of his engineers, 
Herrn Pius Fink, Fischer Réslerstamm, and Hecker. 

The spur wheels have now long been removed 
from these mountain locomotives, and the engines, 
now known as Engerth’s, are those heavy and in- 
convenient locomotives in which one tender axle is 
put under the locomotive (see engraving of the En- 
gerth engine ‘‘ Austria,” on page 429 of our number 
of June 13th). ‘These engines have not been ac- 
cepted by any locomotive-building people, except in 
Austria, and on afew French lines, In Austria, as 
also amongst some of the German makers, the prac- 
tice exists of rating locomotives by the horse te | 
they are capable of exerting in ordinary work, and 
in the year 1870, 1620 locomotives were being used 
for the working of 4270 miles of Austrian railways 
only twenty-four of these engines being rated ata 
power of less than 100 horses. Of the others 


horse power. 
488 locomotives were of between ... 150 and 200 
826 ss FS a. =: 200 =» 300 
125 ‘ » +800 ,, 850 


while the remaining number were of more than 
350 horse power. 

Only half of these locomotives were built in 
Austria, the others having been supplied by Eng- 
land, Germany, and Belgium. Properly speaking, 
express engines with one driving axle and large 
driving wheels, are not in existence in Austria ex- 
cept on the Staatsbahn, which possesses four loco- 
motives with 6 ft. 6in. driving wheels 

Nearly all the Austrian locomotives have four or 
six coupled driving wheels of a diameter varying 
from 3 ft. 4in. to 5 ft. 6in., but the general diameter 
is 4ft. All Austrian locomotives are outside en- 
gines, and many amongst them, especially the goods 
engines, are constructed on Hall's system, with 
frames outside the wheels, the cranks being again 
outside the frames, and having long bosses on 
which the axle bearings are formed. ‘This arrange- 
ment enables the cranks to be kept in close to the 
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frames, and at the same time gives them a long seat | 
on the axle. The great disadvantage in this 
arrangement is that an additional weak place is 
given to the driving and coupling axles, and that 
the journals become very large, so that the resistance 
produced by friction is consi lerably increased 
tesndes this syatem of o1 iteide cranks ré mains alw ays 
the weakest point in the engine, and causes many 
breakdowns The system would not, probably 
have been adopted to euch an extent as it has) 
Austria, if the patent had not been 
ased by the largest locomotive builder 
in the empire, namely, by Herr Sigil, who has 
—- ntly introduced it as extensively as 
ye ble into the construction of the engines made 
by him for most of the lines 
The fuel used on 
much; the Bohemian lines burn the 
brown coal of that country ; in Silesia very good pit 
coal is us d, which is almost equal to the Eng iab 
coal: the Sudbahn carries on ita difficult mountain 
traffic with the inferior coal of the Koflacher dis- 
trict, whilst some of the Gallician lines fire still wi th 
wood, not because it is the most advantageous fu 
for them, but because the nearest forests are tl 
private property of members of their boards of 
directors. On account of the inferior heating power 
of these fuels, t 
usually provided with large fireboxes and grates 
the former offering generally a heating surface of | 
from 70 to 90 square feet (English) rhis is also 
the reason why the boilers in Austria are made 
larger than elsewhere; in Germany for instance, 
5.5 square feet heating surface are taken per horss 
power, whilst 4.5 square feet is the usual amount in | 
Austria. Partly because the inferior kind of brown 
coal apd the wood really produce more sparks 
than good fuel, but partly also through custom, th 
chimneys of Austrian locomotives are invariably | 
provided with spark-catchers. ‘These are constructed 
on various principles, but none of them fulfil their | 
purpose completely, | 


been im 
dearly purch 


Austrian railways varies very 
excellent 


ve 


of most Austrian locomotives aré 


and all of them are more or| 
less obstructive to the production of steam. 

Cast steel is generally used for the axles, tyres, | 
connecting and coupling rods, &c., of Austrian loco- 
motives. Austrian engineers have no hesitation in | 
using for these parts Bessemer steel, which is pro- | 
duced in Austria in good quality from charcoal tron. | 
Steel boilers, which some time since met with great | 
favour, are now but seldom used, the classes of steel! 
plates available in Austria either not being suffi- 
ciently trustworthy, or the proper mode of work- 
ing the material not being understood 

Only a proportionately small number of engines | 
are provided with steam counterpressure brakes, but | 
at present they are being nearly everywhere applied, 
especially to mountain locomotives, where they are 
of good service. Most of these brakes are constructed | 
on Le Chatelier’s system. 

The locomotives for the traffic over the moun- | 
tains are many of them of enormous dimensions, for} 
| 


instance, the engines running over the Sem —- 
and the Brenner have mostly a diameter of cylin- 
der of from 18 to 20 in. and a stroke 24 to 95 in, 
while their heating surface is from 1500 to 2000 

aquare feet, and their weight from 55 to 65 tons 
The diameter of the driving wheels is from 3.3 to! 
t ft., the pressure of steam from 100 to 130 Ib. pe r| 
sqaare inch. 

All the six wheels of these engines are coupled, | 
but as the eurves of the lines will not allow 
larger wheel bases than 10 ft., the total length of th 
boiler inclusively of firebox being, however, nearly 
22 ft., the front axle of the tender has been placed 
under the engine, in order to secure for the latter a| 
larger bas Che tender turns around a pivot fixed | 
close in front of the firebox, whence the axle, which | 
alse carries part of the engine, can move radially 
and laterally, so that the passing through curves, 
notwithstanding of a total wheel base of 14 ft., 
becomes vey le } 

On account of the import duty on iron, the pro- | 
portionately little developed Austrian iron and 
machinery hs lustry, and the inferior working 
capacity of the people, who are incapable of 
energetic exertion, and who form the gross of the} 
working population, the prices of the Austrian loco- 
motives are higher than those of English and 
German make, although they are inferior to th« 
latter both in respect to construction and workman- 
ship. The latter, by the way, should not be estimated 
by the locomotives to be seen at the Vienna Exhi- 
bition, some of these having been executed especially 
for this purpose at great expense, and with unusual | 
eare, According to data derived from a number of | 


| the evils 


quotations, a locomotive has lately cost on the 
| average in Germany : 


£ «. 
Per horse power __.... , 6 6 
, ewt. of the weight _ ove ove 3 is 

In "oes 
sad horse power ; a 
of the weight ote ove wo Pp Ss 

In A ustri ’ 

Per horse power 006 ‘ we 10 6 
ewt. of the weight = a. 8, 


Not much can be said in gene ral on the « consump- 
tion of fuel and lubricating material, or on the re- 
pairing expenses of the Austrian locomotives. The 
consumption of fuel cannot be easily compared, as 
the nature of the material used in the various 
countries differs too widely. The reducing of the 
consumption to a minimum is tried now on almost 
all lines, by the system of premiums for economy 
offered to the drivers and pi rs On the average 
the large quantity of 3.2 ewt. of fuel has been con- 
sumed per German train mile (=76 lb. per English 





}mile), but in considering this average, the heavy 
traffic on the mountain lines, and the low heat-pro- 
ducing capacity of wood, brown coal, and briquettes 


his consumption, in express trains, 6 or § car- 
iages ; in passenger trains, 10 or 15 carriages; in 
mixed and goods trains, 30 or 40 wagons The 
superintendence over the proper state of service of 
the locomotives of all railways, and the strength 


of the boilers, is in Austria 


I 
must be remembered. The engines had to draw 
for t 
I 


Government, which has all boilers examined by 
members of the Court of Revision (Oberauf-sichts- 
behérde) Vienna. 


PRESENT 5S ANIT ARY "ARRANGEMENTS 
AND CHOLERA. 

In our issue of July 4, at page 12, we drew at- 
tention to the various means available in private 
houses, especially among the working classes, to ob- 
viate or, at least, alleviate the possible visitation of 
Asiatic cholera. Our appeal was made to those who, 
as arule, cannot be supposed to possess much, if 
any, knowledge on sanitary subjects. Since our 
article appeared the London Local Government 
(Head) Board has bestirred itself and issued in- 
structions to the various Local Boards, and other 
authorities in England to prevent, so far as possible, 
that are apparently imminent. We pro- 
pose now to address ourselves especially to peal] 
authorities in the hope 


| between individual and corporative efforts in this 


direction. 

Ihe peculiar conatitution of all our local authori- 
ties, commencing at the ordinary Board of Guardians, 
and culminating in the mayors or provosts of our 
large cities, was once a general fetter on decided 


action. ‘The constitution of the Local Government 


| Board affords such authorities every possible loop- 
| hole to escape from such difficulties, simply because 


the local authorities may, with ease, shift all legal 
responsibility from their shoulders on to the Go- 
vernment Board. For once, an Act of Parliament 


|seems to have been made that may really bg of 


practical utility. Under these circumstances we 


| have to offer the following suggestions for the con- 


sideration of such local authorities. 

During the last fortnight we have made a per- 
sonal survey, on foot, of every metropolitan district 
within a four-mile radius of St. Paul’s and Charing 
Cross, and hence we commence our practical sug- 
gestions in regard to London, so called. In certain 
districts we have seen notices issued by the parochial 
authorities to the effect that the dust contractors 
art oom elled to remove, without fee of any kind, 
all house refuse, but not that arising from trade. 
But in the case of house refuse it is stated that such 
contractors are not compelled to remove vegetable 
matters, such as cabbage leaves, pea-shells, &e, Now 
of all dangers that can possibly arise it is that which 
the decomposition of vegetable matter affords toward 
the production of cholera. The aériform poison 
arising from decomposing vegetable matter escapes 
the most vigorous and rigorous chemical research. 
Physiologically it is the source of the greatest pos- 
sible danger. To avoid this, and to conciliate the 
dust contractors, certain Metropolitan Boards of 
Guardians have added to their notice the request 
that the inhabitants of the district should burn all 
the waste vegetable matter in their kitchen fires. 
So far as our experience goes large fires are not 
usually kept in small establishments at this period 
of the year, more especially at the present price of 
coal. What, therefore, can be done with such 


waste except to cast it into the dust-bin, and leave it 


to the generosity of the dustman, or rather to his 
option, to remove it. These lines have been penned 
after a visit to Lower Whitecross-street in St. 
Luke's parish. This street is simply one mass of 
costermongers, who supply chiefly “greens” of all 
kinds, fruit, &e., to a tendy populated adjacent 
neighbourhood, Shorediteh, the New Cut, and 
many other London localities are alike. If the rule 
we have alluded to be maintained between the 
Guardians and the dust eontraetor, who can be 
surprised that cholera may eventually walk with un- 
prevented step through such localities. But the 
evil is not confined to poor districts, These remarks 
have been written in a district noted for the resi- 
dence of rich City merchants, stockbrokers, &c., yet 
we have vainly endeavoured to find a peripatetic 
dustman for the last three weeks. A remedy for 
these evils is suggested by Mr. Target, in his letter 
which will be found at page 459 (June 27th) in our 
last volume. He states that no dust-bin would be 
required if the Continental system of daily removal 
by scavengering carts were adopted. On the ap- 
proach of a cart, notified by the ringing of a bell, 





| 


| 


the servant places the receptacle containing all 
rubbish on the curb, and itis at once removed. We 
have seen this in operation in many parts of the 
kingdom. It is a plan showing sound science and 


| common sense, and the sooner all our local authorities 


adopt it the better for our national and local sani- 


| tary condition, 
earried out by the} : 


A dust-bin, like the sewer, is worthy of the care- 


| ful study of the politician, the chemist, the physio- 


logist, and the sanitary officer. It discloses the 
secrets of the household, and therefore of the com- 
munity. In our opinion a dust-heap is worthy of 
the investigation of a philosopher. About two 
years ago we had, in connexion with the question 
of sewage utilisation, to come into acquaintance 
with the entire *‘ dust” products of one of the most 





of inducing a combined action | ammonia, which has a garlic or 


fashionable resorts in’ England. The rubbish was 
| daily deposited from every part of the district in 
a locality near the town. ‘The — of vegetable 
| matter was very large. The waste of ash from coal 
| contained a large amount of sulphur derived from 
| the iron pyrites in the coal. The moisture coming 
ime contact with the sulphur com pound during 

warm weather, together with the nitrogenous 
—_ r, produced respectively hydrosulphuric acid 

sulphuretted hydrogen), so well known by its smell 
and sulphide of 
onion-like odour. 
| Now if this waste is kept in the dust-bin, adjacent 

to the house, these gases are constantly given off. 

| They eseape into the atmosphere, and an open 
| whndles or door introduces them into the house 
| During the day, at this period of the year, little 
harm results, but at night this gas insidiously 
enters the house, especially by rat-holes, and having 
no means of escape, owing to windows and doors 
being closed, the inhabitants slowly and surely 
inhale poison, infinitely more destructive to the 
human system than would be the same weight of 
strychnine, arsenic, or corrosive sublimate. For 
these reasons, we therefore urge on all local autho- 
rities, the daily removal of all house refuse, as one ot the 
most important public efforts that can be made at 
this period to prevent or lessen attacks of cholera, 
and its congenitors. 

Next in point of importance is the sanitary state 
of water-closets, privies, &c. Here much difficulty 
arises from the delicate nature of the duty that 
would be lupe wed on an inspector to visit ere ry house 
in the district for which he is responsible. But this 
difficulty is really a farce, for what considerations 
should stand in the way of the law of public health? 
A comparatively short period has elapsed since the 
heir-apparent of the kingdom barely escaped death 
through a defective closet. ‘There is no family that 
would not object to such inspection, but if it wer 
carefully made, the fact would crop out that scarcely 
any water-closetsin London or elsewhere are ré ally 
safe in a sanitary point of view. We are not quite 
sure on the question, but believe that there is 
scarcely a water-closet town in the kingdom in 
which the local authorities have not the power to 
make a house-to-house visitation. 

But one evil in regard to the water- closet system is 
that of a deficient supply of water. The little that is 
let down at each use of the closet is all but valueless; 
and to add to the mischief, the waste from the bed 
rooms, &e., is daily poured down to an extent far 
exceeding the waste intended to flush the pipes. 
In London an important part of the business of the 
“plumber” is that of repairing the closet, a fact 
indicating its general defective condition. But a 
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worse evil than a. short supply of water exists: it 
the power of certain companies to cut off the 
pply entirely, if their rates or rents are: overdue. 
In the Hackney district the East London Water 
Works Company supply a large population. At 
end of their notice of claim of rate they make 

the following statement: ‘‘ Unless this amount is 
i within seven days from the date of this notice, 


Dai 
t supply will be removed,” In April last they 
irried out this threat, and consequently many houses 
re utterly without water supply. In one case that 
under our notice no water was supplied for 
e months, owing to the inability on the part 
tenants to pay the arrears, and the charge 
pening the supply pipe. ‘That company has 
dy come under some severe handling for other 
’ : in those above assigned, in reference to 
yurity” of its supply. But the present state 
law can only be considered as highly con- 
to the most serious consequences, if such 
ury conduet is permitted on the part of the 
ny holding an absolute monopoly, exceeding 
powers the right either of a landlord or 
al authorities. Even under the old window 
Government had not the power to cut off 
a supply of air and light. But a water company 
si the onlysupply, demands payment, and refuses 


t supply without any legal redress on the part 
ft sufferer. 
With respect to middens, privies, &c., we have 
iy, in several preceding articles, given abundant 
remarks, and advice. They are simply an 
, ation, and a disgrace to mcdern civilisation. 
Moule’s and Goux's system, descri ed in our issues 
f April 4th and 11th, in our last volume, are ready 
efficient remedies for such evils. ‘They are not 
ensive, but can be made to repay nearly 
ost in the sale of their products to farmers. 
f neither of these plans I adopted, it is 
nbent on the sanitary inspector or medical 
ficer to see that proper disinfectants are daily 
1. Our experience at Leeds during the hot 
er months of 1871, supplemented by visits to 
dj large manufacturing towns in the West 
Riding, has left an impression of sanitary evil that 
cannot convey to our readers in writing. To be 
ved, the annoyance must have been smelt, and 
or xperiment would suffice for even the least 
$ person. 
xt, as regards the sewers. As we remarked in 
the preceding article on this subject, there can be 
few places where a map of the sewers cannot be 
1 An inspection of such map will be 
to show where any probablility of danger 
arising from interrupted flow may arise—a most 
| cause of offensive smell and sanitary danger. 
The chief sewerage difficulty of all our large towns, 
except the metropolis, is the absence of a complete 
d dependent system of sewers. In the majority 
of cases existing sewers in large towns have become 
too small to carry off the whole of the sewage now 
flowing intothem. ‘The addition of extensive suburbs 
rloads them. ‘Their fall is in many cases too small, 
‘ well as their area; hence, as was formerly the case 
n regard to the Gity of London, the sewage smell 
centre of a town is often very bad. Numerous 
suggestions have been made to obviate the evil, 
h as tall chimneys having a furnace at their base, 
igh which the offensive gases in passing are 
burnt, with other contrivances which we shall not 
p to notice. 
Practically, pending the reconstruction of such 
ewers, the only method of getting over present 
unitary danger, is abundant and constant flush- 
ing. Many object to this because of the smell 
thus produced, jut this is only a first result, 
owing to the disturbance of the filth that had pre- 
viously been left undisturbed. ‘The reason we urge 
& constant flushing in thus obvious, for the evil once 
moved will thus be prevented in repetition. Com- 
bined with this flushing may be the use of disinfec- 
ta a means of further prevention. Lime has 
much employed for this purpose, but from long 
experience we have found that water in which clay 
held in fine suspension is much more lasting in 
ults. Slaked lime almost immediately becomes 
nseé into chalk when in contact with sewage, 
valueless as a disinfectant. 


only hex] 


! k is absolutely 
Clay readily obtainable in almost all places, and 
mmon soil, sifted from stones and mixed 
flushing water, may be employed. It must 
remembered that all disinfectants have simply a 
iporary and local action, no matter whether they 
I partially or wholly in solution. But water con- 
‘ 


tains much oxygen in solution, which coming into 





contact with the putrescible matter, converts it into 
comparatively innocuous products. Practically 
speaking, moat, if not all, disinfectants act by oxida- 
tion. But as a ton of water will cost less than an 
ounce of many of them, and on thescore of economy 
alone, its use is to be recommended, Its powers of 
solution and dilution are other important features of 
its use. 

The question of water supply it will be useless 
here to touch on, simply because in few cases only 
can anything be done on the large seale to improve 
its sanitary character. House filtration through 
some form of charcoal filter, or boiling the water 
before use, as already suggested, are the best reme- 
dies that can be temporarily adopted. Boiled water 
when cold has a very unpleasant vapid taste, but 
this is got over by letting the water drop through 
the air, gently, through a height of 6 to 10ft. By 
such means the water will receive back the air it 
had previously lost. A plan similar to this is em- 
ployed in emigrant vessels when water is got by the 
distillation of sea-water. It is very desirable that 
local authorities should ascertain the condition of 
all the wells, springs, &c., from which water supply 
is derived. In many cases such sources have been, 
especially in the metropolis, centres of cholera 
generation and spreading. Some of the old City 
wells were adjacent to churchyards, ‘The water, 
owing to the presence of nitrates derived from the 
decomposition of human remains, had a sparkling 
appearance and a cool refreshing taste. It was 
really, however, a slow and sure poison, and from 
this cause all these wells have been closed. In 
many of the agricultural districts of England we 
have seen the cesspool and the water well separated 
by only 4ft. or 5ft. of earth. Whole villages 
may be found where such is of constant occurrence 
We need scarcely add that fevers of the typhoid 
class were not only numerous but usually very 
fatal. 

A sanitary condition which has been but little 
heeded is that of cleansing the roadway and pave- 
ment of towns, and this is a question which lies 
entirely upon the local authorities. The amount of 
offensive matter daily deposited in the streets of all 
towns is enormous. It is entirely composed of 
vegetable and animal matter, constantly exposed to 
all those conditions which favours the production of 
dangerous gases, Our existing methods of cleans- 
ing and watering the streets makes bad still worse. 
Just as much water is laid down as temporarily 
settles the dust, and consequently just as much as 
favours chemical decomposition. Practically the 
roads and pavements require washing daily. ‘Those 
whose duty requires a late or rather early walk in 
London, say from Aldgate to Charing Cross, be- 
tween two to five o'clock in the morning, will find 
the atmosphere as pleasant and rich-smelling as that 
of the country, while between the same hours in 
the day, during traflic, the stench from dust and 
dirt is intolerable. The same holds good in all 
large towns. During the day the pedestrians, and 
inhabitants have to breathe a comminated mass con- 
taining feces, urine, &c, In fact the streets during 
that period are merely a horizontal extension of an 
ordinary dust-bin. Many patents have been taken 
out to allay the dusty evil. We shall not notice 
these here, but shall merely urge the adoption 
of some means to remove this harmful cause of 
offence. A model which all should follow is 
Leamington, which as the late chairman of the 
Metropolitan Board of Works once remarked in 
our hearing, is the cleanest place in the whole king- 
dom, thanks to the daily attention of theLocal Board 
and its officers. 

Peculiar local causes occur to produce evil effects 
beneath the surface. Thus in many manufacturing 
towns the refuse of the factories, especially of dye 
and chemical works is allowed to fall into the sewers, 
The escape of gas from the mains is another fruitful 
source of offence and sometimes of danger. These 
and many other analogous causes may, to a large 
extent, neutralise all other efforts to improve the 
condition of the town. In such cases the duty of 
the borough surveyor and sanitary inspector are 
obvious. The removal of waste matter from the 
dust-bin, stable, cow-house, &c., in the day-time 
should be strictly prohibited for obvious reasons. 
Slaughter-houses may become sources of much 
danger owing to defective drains. But these 
minor, although really important details, are too 
numerous for us to more than hint at, and their 
discovery and proper treatment must be left to the 
attention of those officials whose business it is to 
remedy them. 





HOSPITAL TRAINS AT VIENNA. 


Fags bearing the Geneva cross float over one of 
the detached buildings in the south-eastern part of 
the Vienna Exhibition grounds, and ‘attract the 
visitor to exhibits of the highest value and interest. 
There are collected within this building specimens 
of nearly all that has been yet done in the way of 
saving life or healing injuries inflicted during war, 
and great is the number of surgical appliances de- 
signed to mect, as far as possible, the almost in- 
finite variety of contingencies. Of a more general 
interest are the larger exhibits—field ambulances, 
military kitchens, and surgeons’ and doctors’ car- 
riages fitted with all requirements, but those which 
are of the highest importance, and to which we pro- 
pose to call special attention, are the hospital trains 
for war time, of which there are some extremely 
valuable examples. France and Germany, who 
have been the last to earn a dear and sad experience 
in these matters, are the only exhibitors of such 
carriages, England being entirely unrepresented, 
owing, we believe to a reluctance to ineur expense 
on the part of our War Office. 

The most important and complete exhibit is a train 
of eight carriages, sent by the French Railway 
Rolling Stock Construction Company, 57, Rue 
Nationale, Ivry, of which M. Ch. Bonnefond is the 
director, As we shall shortly publish drawings of 
this train, as well as of the other ambulance car- 
riages, we may content ourselves for the present 
with a general and comparative notice. 

The first carriage in the French train is a depdt car 
reserved for the reception of such stores as stretchers, 
mattresses, bed linen, blankets, &c., and giving 
room also for the storekeeper. The second is 
the doctor's and surgeon's carriage, and is fitted up 
to give ample and convenient living and sleeping 
accommodation for the medical chief of the train, 
and is besides arranged as a surgery. In peace this 
earriage would be used as a voiture de luxe, and be re- 
servedas a special saloon carriage, the special fittings 
which are required by the surgeon being keptin store 
till the occasion for their use unfortunately arises, 
The fourfollowing vehicles are hospital carriages, and 
are shown fitted up for different purposes, the first 
one as a convalescent car, with benches and chairs 
disposed around the sides; the two succeeding ones 
are filled with beds, and the fourth, next to the 
kitchen car, is arranged as a dining-room. Of the 
two cars fitted with beds, one contains twelve in 
three tiers, and the other ten beds, arranged only 
in a double tier. ‘The beds are of course formed of 
the stretchers which rest at the ends on bars that 
are secured to vertical posta in the carriage; a 
method is, however, shown of supporting the 
stretchers by cords thung from the roof of the car- 
riage. A water-closct is placed in the side of each 
car, and in the centre of its length, being screened 
off by a partition. The sixth car of this hospital 
train is arranged as a mess room, and is fitted up 
with narrow tables, two rows of which run down 
the whole length of the carriage. The seventh isa 
kitchen carriage, admirably fitted up, and the eighth 
contains the stores and provisions necessary ; Con- 
siderable ingenuity is displayed in the arrangement 
of this carriage, so as to pack away the greatest 
possible amount and variety of material in the least 
space, 

The whole of this train is so arranged that a 
central passage is left from end to end, and a free 
circulation between every carriage is secured, the 
end platform being connected by hinged footplates. 
At the same time, with the exception of the kitchen 
and the surgeon's carriage, the mode of fitting up 
allows of ordinary goods wagons, with some 
very slight modifications, being adopted; and as 
the surgeon’s car is so arranged that it is suitable 
in time of peace for a special carriage, it will be seen 
that only one special vehicle is required for each 
train. ‘This train of M. Bonnefond’s is by far the 
most complete and best worked out amongst this 
class of exhibits. 

Of the German hospital carriages the most com- 
plete is that sent by the Wagenfabrik Ludwigs- 
hafen. It consists of four carriages—one kitchen 
car, one surgeon's, and two ambulance cars. A 
special interest attaches itself to this exbibit, from 
the fact that it is arranged exactly after one of the 
hospital trains employed by the Germans during 
the lete war. Before the outbreak of that war 
considerable attention had been paid in Germany to 
the subject of railway ambulances, and but few 
alterations were afterwards made in the arrange- 
ment of some of the trains. The first to cross the 
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frontier during the war was the Bavarian train, and 
this being provided neither with cooking accom- 
modation nor with means of communication be- 
tween the carriages, was but of little service. Then 
followed the Wartemburg train, which required 
but few subsequent alterations. The Prussian 
trains, which had been arranged by Professor 
Virchow, were also satisfactory in their working, 
as well as others sent by private societies, such as 
the Mayence, Cologne, Hamburg, and Palatinate 
trains. Of the latter we shall shortly publish illus- 
trations, as well as of the hospital carriage ex- 
hibited by the direction of the Lower Silesian Rail- 
way, the kitchen carriage of which we published 
and described on page 443 of our last volume. 

The accommodation and general arrangement 
of the carriages exhibited by the Ludwigshafen 
firm contrasts very unfavourably with the French 
train before described; the four carriages ex- 
hibited are duplicates of a part of a train of 
28 carriages, which took an active part during thé 
war, and consists of a kitchen car, a surgeon's, and 
of two ambular Each of these latter con- 
tain eight beds, the frames of which are of course 
hung from the side of the carriage by 
webbing : there ia no wat r-closet, the only accom- 
modation of that kind being a movable commode 
placed on the floor of the car. The second ambu- 
lance vehicle is fitted up, one half with beds, the 
other with seats for the slightly wounded soldiers, 
and the surgeon's carriage, while containing all 
necessary accommodation, is yet strikingly deficient 
in comfort, when compared with the correspond- 
ing vehicle of the French socicty. 

lhe lazaret car, sent by Mr. H. N. Plambeck of 
Hamburg. has no end entrances, and is, therefore 
unsuited to form part of a working hospital train 
It is, however, thoroughly adapted for conveying 
wounded soldiers to de pots, or to points where they 
may be shifted into a more complete train. ‘This 
ear contains ten beds, which are suspended by cords 
attached to the roof of the car by means of gripping 
hooks, the points of which bear against the roof 
sticks, and are set up tight by means of an adjust- 
ing serew. ‘The lower part of the hook is fastened 
to a amall frame, containing a vertical bar looped at 
the lower end, and enclosed within a coiled spring ; 
the cord supporting the stretcher is attached to this 
loop, so that the weight of the bed and patient is 
earried by the ety ri and the shocks of 
transit are considerably deadened thereby. 

A different arrangement for supporting the 
tretcher is adopted in the hospital carriage for the 
Lower Silesian Railway, in which vertical posts are 
placed in positions corresponding to the head and 
foot of the stretcher, the ends of which are passed 
through loops attached to the posts, small volute 
springs being interposed to reduce the motion. 
lhis car contains ten beds. 

These exhibits, which we have thus bri fly no- 
ticed, are sufficient to show clk arly that by both 
French and German engine ers the problem of con- 
verting ordinary covered goods wagons into mili- 
tary hospital trains has been satisfactorily solved. 
On the one hand the French exhibits show far more 
complet and commodious arrangements than do 
the German contributions, but it must be borne in 
mind that, while M. Bonnefond’s lazaret cars ar« 
entirely adapted for goods wagons, they have been 
specially built, and are provided with easier springs ; 
and more light and ventilation than would be ob- 
tained in ordinary rolling stock of this class. On 
the other hand, the German ambulance cars pre- 
sent the appearance of having been hurriedly ex- 
temporised for an emergency, an impression which 
ia not correct, ifit be true that careful attention had 
been devoted to the subject long before the break- 
Franco-German war. Interesting, 
therefore, as these latter exhibits are of what has 
been done in the past, it is rather to the French 
model we must turn in order to judge what our 
hospital trains of the future should be. The con- 
struction of sufficient rolling stock suitable for 
lazarets ia no great tax upon a railway company, 
and if such stock were available in time of war. 
more comfort could be secured for the wounded 
than would be possible with the most ingenious 
conversion of ordinary rolling stock. 
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ENGLISH ARTISANS AT VIENNA. 

[ue Society for the Promotion of Scientific In 
dustry, the head quarters of which are in Man- 
chester, recently conceived the excellent idea of send. 
ing a number of its working members to Vienna, 
that they might inspect the exhibited machinery, 


and prepare reports on it on their return to 
England. Accordingly thirty-five delegates were 
selected to represent the society ; fifteen of these 
being chosen from Birmingham, and the remainder 
from Manchester and Shetfield. The party arrived 
in Vienna on Sunday, the 6th July, under the 
management of Mr. Larkins, the secretary of the 
society, and of Mr. Aitkens, of Birmingham. 

On the afternoon of their arrival they were pre- 
sented to Baron Schwarz-Senborn, and the following 
day Mr. Spence and Professor Archer conducted 
them round the Exhibition, pointing out to them 
the objects of most striking interest, and those of 
which the examination would be the chief object of 
their visit. After this preliminary inspection the 
party wasdivided into groups, each group devoting 
itself to those exhibits which were to form the sub- 
ject of its report. 

On Thursday, the 10th of July, invitations were 
issued to the whole of the party by Baron Schwarz, 
as well as toanumber of English gentlemen connected 
with the Exhibition, amongst others, Mr. Phillip C. 
Owen, Mr. John Head, and Professor Archer, to 
dine with him at one of the large restaurants on the 
Exhibition grounds. ‘The excellent speeches made 
by some of the working men after dinner showed 
that the committee of the society had made a good 
selection of delegates, and justified the expectation 
that this visit will be productive of much good, not 
only to the men themselves, but to the class they 
represent, and to whom their reports will be 
addressed. The Austrian gentlemen, indeed, who 
were present at the dinner were astonished at the 
powers of observation, appreciation, and expression, 
shown by the delegates. 

That the party may have still better reason to 
remember the hospitality shown them during their 
visit to the Vienna Exhibition, a third and farewell 
dinner (on the day of their arrival Mr. Owen had 
received them) was given to the men in the 
Machinery Hall on Friday, the llth of July, by a 
few of the British exhibitors, with Mr. John Head 
in the chair, and this perhaps was—thanks to the 
chairman—the most agreeable evening of all. 

It is to be regretted that the time at the disposal 
of the party was so limited ; even to minds trained 
to comprehensive inspection and study within a 
limited time, a week would be insufficient to gather 
clear ideas, and to conduct scientific investigation ; 
while we fear it cannot but be that the hurried 
visit will not leave behind it impressions so decided 
as could be desired. On the other hand, in pre- 
paring their reports, the delegates will of course 
have access to all available information. It is in- 
deed much to be desired that our working men 
should have a more intimate acquaintance, not only 
with the productions of foreign industries, but also 
with the Netails of such industries, and this visit to 
the Vienna Exhibition may well be the commence- 
ment of a series of visits not to foreign exhibitions, 
but to foreign industrial establishments. There is 
much to be gained from such investigations, and 
the English artisan would learn from them that, 
while as a workman he may have no superior, 
he is yet far behind the average Continental 
mechanic in mental and scientific training. Eng- 
land is no longer without rivals in industrial pro- 
ductions; foreign capital, intelligence, and energy 
run her hard, and the competition grows keener 
and closer every year. ‘That we shall be left behind 
in the race we do not fear, for demand increases 
almost simultaneously with increased means of 
supply ; but we are heavily weighted with the evils 
of discord between capital and labour—far more so 
than are Continental manufacturers, who have, 
however, been more or less affected by the re- 
flection of the same wave which has struck our 
industries so heavy a blow during the past few 
years. 

If the delegates of the Society for the Promotion 
of Scientific Knowledge can convey these facts to 
their fellow-workmen, their visit to Vienna will 
indeed be as profitable to our great industrial 
classes as we are sure it has been pleasant to them- 


selves. 


“WORKING DRAWINGS;” A CAUTION. 

On the opposite page we reproduce, but on a re- 
duced scale, what was published in The Engineer of 
June 27th, as a ‘“* working drawing” of a high pres- 
sure marine boiler, and we have done this in order 
that we may expose the true character of this design, 
and make it a ‘“‘ Blunder Beacon”—a caution to first- 
year apprentices. Such a drawing, if made by any 





journeyman draughtsman in the office of a manu- 


facturing engineer, would lead to his immediate 
dismissal ; yet we find drawings of this description, 
‘* Unworkable Drawings,” as they should be called, 
are embalmed by our contemporary and given out 
as a “ Portfolio of Working Drawings,” with the 
effect of misleading those who are sufficiently in- 
experienced to put their truat in them. 

Addressing ourselyes to first-year apprentices, 
we would impress upon them the importance of 
accuracy in dimensions of working drawings. It is 
always safer to figure no dimension than to give 
dimensions at random and without verification. 
Wherever figures can be cross-checked with 
each other, that should be done, and the drawing 
should either be designed to avoid fractions as 
much as possible in the general dimensions, or the 
iniattoual parts should be carefully given, so that 
any one set of dimensions will correspond to the 
last fraction with any other set, otherwise the diffe- 
rent parts, whether it be of a boiler or of any other 
structure, will not work into each other. Take, for 
example, the “ elevation section” on our con- 
temporary’s ‘‘ working drawing ;”’ the centres of 
the furnaces are at 4ft. Sin. from the centre of the 
boiler radially, and the centres of the wing furnaces 
are at 3 ft. 41n. horizontal distance from the vertical 
centre line, From this we get V 56% —40?=39.19, 
or 3ft. 3,4,in. as the vertical distance from the centres 
of outer furnaces to centre of boiler. But the draw- 
ing is marked 3 ft. 24 in., and the boilermaker has, 
therefore, two dimensions given him for the same dis- 
tance ; we do not expect that he would verify them 
or doubt their accuracy; he would work from 
whichever he happened to turn to first, and if he 
sweeps an arc with a 4 ft. 8 in, radius, as directed, 
and then sets off the outer furnaces with their 
centres at 3 ft. 25 in. below the centre line of the 
boiler, he will get the horizontal distance of the 
centres of the outer furnaecs from the vertical 
centre line to be W §6*—38.57=3 ft. 48 in., and not 
3 ft. 4in., as marked. 

Upon the positions of the centres of the furnaces 
will depend the width of the water spaces between 
the furnaces, and there is evidently, according to 
the drawing, nothing to spare in that, there being 
two flanges to land on the front plate in the space 
between the furnaces. Working from the 4ft. 8 in. 
and the 3 ft. 24in., we get the distance from centre 
to centre of the adjacent furnaces to be 3 ft. $4 in., 
and deducting 3 ft. 3in., the outside diameter of 
the furnaces, we get 5} in. as the width of the water 
space. This space on the drawing measures only 
4in., and working from the dimensions, 4 ft. 8 in. 
from centre of boiler to centres of furnaces, and 
placing the wing furnaces at 3 ft. 4in. horizontally 
from the vertical centre line, we get the distance 
between the centres of the adjacent furnaces as 
3ft. 7§ in., and deducting the outside diameter of 
tubes, 3 ft. 3in., we find the width of water space 
to be 4jin., and not 5} in., as arrived at from the 
3 ft. 2} in. dimension. But 4} in. is too little for a 
water space containing the landings of two flanges, 
especially when, as in this beautiful drawing, one 
of these flanges is shown to contain a lap at that 
narrowest part of the water space. 

‘Take now the next dimension on the ‘ elevation 
section,” the radius of the inner surface of the 
bottom of the flamebox, marked to be 6ft. 2 in. 
That bottom plate is not marked for thickness ; we 
must therefore imagine it to be y; in., the same as the 
back. The water space below the flamebox is marked 
on the “side section” as 5in., and the thickness 
of the shell is }8in. Adding these we get 6 ft. 2 in. 
+s in. + 5in. + igin. = 6 ft, Sgin., and doubling 
this, we get 13 ft. 4 in. as the outside diameter of the 
boiler. But on the “elevation” this is marked 
‘* 13 ft. 6 in. outside plate,” or 1jin. more than is 
given for the same dimension on the other two 
views. ‘Taking another set of dimensions for the 
outside diameter we get 2x (4 ft. 8in.+1 ft. 7 in. 
+4 in.+5 in.+-}{ in.) =13 ft. 67 im., instead of 13 ft. 
43 in., as found above, or 13 ft. 6 in, as marked on 
the “elevation.” The boilermaker working from 
the two sectional drawings would be likely to make 
the boiler as for 2 x (6 ft. 2 in.+-;, in. +5 in.) = 13 ft. 
2iin. inside diameter, but the boilermaker who 
would flange the back plates according to the 
‘‘ elevation” would make them 13 ft. 6in.—]jin. = 
13 ft. 44 in. over the flanges, and when the parts are 
brought together and are found to be so different 
in size, what will be said for the ‘‘ Portfolio of 
Working Drawings, Supplement to The Engineer” ? 
The length of the boiler is given on the “ side 
section” as 11] ft. 6 in, outside; this is not so 
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the inside and held up from | gitudinal stays over these spaces. Mark this also | factured by Walter A. Wood, of Hoosick Falls 
t f the rive ver the head The cylindrical shell of the boiler is plated with| New York. Of the German implements, one wag 
iat spac if it is meant | longitudinal seams running in one line the whole | an “improved” Samuelson, by Messrs. Hopherr and 
vette: t could not be p n. | length of the boiler. This ought never to be done:| Co., of Vienna, and two by Messrs. ee n 
ther set of dimensions the | cylindrical shells should always be plated round the | and Co, of Bernberg, Anhalt; one of these ma 
vdmission of the rivet will be | shell and the joints should cross each other. The} chines was also an improved Samuelson, and th 
+5 in. \—(4 ft n.+1ft.7in.| plates of the shell are far too larg about | other, in which were combined selections from d 
n.—6 ft. 44 1 ft. 4 in. x 12 ft. 9 in., and would weigh each above | tails of the leading English makers, broke downy 
Bu rift f tor We would advise the poor lad who made | from some cause or another. 
ls : t lrawing t > spt nd a little time in a boiler yard; The American manufacturers were admirably 
red cr t that fore he attempts to plate a boiler, even on aj represented, and their presence at Vienna in su 
s 1 wing Mark this with a red crose all 8.| force shows how successfully they compete wit! 
: ’ ack elevation is also shown plat tl ty English makers, especially in the corn-growing d 
| L4 ft sft. 84 flanged at both ends. | tricts of east Europe. 
| \\V would any of our readers vaker of | As we shall devote considerable space to a d 
to that if he found his foreman had t, a scription of the cultural implements exhibited 
f \ xcuse Was t was shown on the drawing the Vienna “ thibition, it is not necessary to ent 
\ f I} ole of the back is of flanged plates. Mark| here into any detailed notice of the differ 
f | t! with a red cross also, and a note that if th ap mowers, or combined implements ex; 
u 3 to be flanged there should be only four| mented with the other day at Siebenbrunn. It 
side prev af flanged, one at each side, and one top and) will be sufficient fo r & present briefly to review 
y bot 1, a t the san e as those for the sides, | the list of comps One of the striking fe 
t m 1 between them the plates can be plain rectangular | tures of the American imp ments is the Johns 
d ate rake, of which many different varieties are used, tl 
V ( ! I longitu tays are much too near to tl ding pri le of course being the same in a 
al : e of them ly about 7 in. from the she name the means of controlling the action of t 
t pit " Mark this need never be nearer to t s ral an causing the each revolution t 
' ey are to each other f vy the platform closely, and so clear off tl 
| crowded with stays, so that it ild | grain continuously, or to throw one or more rak 
f , I l } t be easily exa ! fhe Board of J l ip after they have passed tl cutters, and tl 
x ] tora, if I r survey, would w the grain to accumulate upon the platform t 
rt p y ol t L ist to giving a/a sheaf of the desired size is obtained. 
t hi “ate tor | t t to ex In iost of the c mpeting implements, the san 
I ! era presented themselves, namely, the 
f w , WW pos I I r wea to |} The | revolvir , or rake and reel, and the side ck 
ad / n rm for tre} rked boiler plate, If so, | livery aving a clear track for the horses. ‘Ther: 
yw \ few t ud t kk f the steam dome be trel was only one exception in this latter point, found i 
) ! ! Ln ¢ lity as t back t tl Excelsior 4 J. F. Seiberling C IM Pan y 
' tw rful | at | | t ite <« ht to be n Ak Ohio, which delivers straight behind itself, 
of t thr f e worked ly, but tl st Lowmoor, | and involves the necessity of field hands to follow 
plat d i Bb c | and tl 1 box backs 1; up the machine, and bind the sheaves as fast as they 
the fi box f ’ y ul ality ul ut. ‘There bei no rake, the driver has to 
Dy te wat 4 Wi * x clear the platform by lowering it as soon as hi 
W tt y 1 ] t | onsiders the sheaf is of sufficient size W hilst thi 
to wi v : implement appears but ill adapted even for sucl 
y y orasu tl porary 8 | { light work as it had to do the other day, it would, 
, a » tl f tair we should imagine, be altogether unfit to cut heavy 
t t rres] ta we ar t I laid cri ps [ 
cl Ll examples wv my I An ingenious arrangement of throwing vt was 
f back 1 rapa r ary d by placing before its| exhibited by Messrs. Aultman, Mi er, ond © of 
p t t most abomina specimer f| Akron, Ohio. This is a Buckeye implement, with a 
her re if worki lrawing ircular throwing-off table, mounted upon the plat 
Ways ¢ } form, and carrying a short vertical rake ; the tab 
and tak re ves a slow rotary motion, and the grain, whic! 
3 y REAPING TRIALS AT VIENNA s received upon the front of th platform, is swept 
put a oF | I reat 8 originally created by the| round by the rake and table, ae delivered at the 
whe ‘ gramune pre} Lby the ¢ nittee of the| side. The performar of this implement at th 
wit t tting ut Agr Department at the Vie Exhibition, | trial was fair, and the shéaves were de posited some- 
, Ee : ! t ppointment The de- | times exceedingly well, at others in a very straggling 
ty W k } , Ww tl Englist iakers had ty so that even with such a light standing crop 
y will avoid ord y url t le e t U to competition, en-| the action was uncertain, and would probably bi 
ma f ** Be Le ti ended all chances of any valuable trials, and | entirely unreliable underunfavourable circumstances 
tl wy I Make a red | the only part of t program! which has been! The last of the « xceptional deliveries to be named is 
‘ partially carried ou wre the reaping and | the chain rak implement of Messrs. W. A, Wood, 
y wn on top of mowing trials at Sieben! ul n | of ‘Hoosick Falls, New York. In this implement 
what a great an Wednesday the 9th t Of cours English | one short rake is employed, which is attached at one 
lar c " Th { | ents were entirely absent, and with the ex nd to *hain running entia ly round the platform 
he ilways how t of a few German nproved” copies, t and hinged at other end to the frame of the im 
iat I 3 for the rea s and mowers on the ground were American. | ple: t, there being an intermediate hinged joint in 
t I Alt ther there were cig upers ready for the arm of the rake to give it the necessary motion, 
. v1 t damper petiti single and bined, and nmow- | by which it vept over the table c nstantly and 
} to the ma es, including 1 of the combined im- | slowly. at a iform rate, so t the sheaves 
f uptake novices i were t | selected was uy delivered ar f niform siz The Johnsto 
x if walk 1 1 tat fa | proy r, Herr Sewartz, at! Harvester ( pany, of nor ae New York, who 
P . to } ~~; nbrunn, ab Y fr Vienna, and ar ¢ y lar business in Russia, w I 
. } ; hut it lL ¥ Imost lev pres i implemes ae and a com- 
Int xa proved f ! upied by ned machine. Tl t mind, the most usefu 
N tot l to 18, tha l nt that ipeted, although, where tl 
P te treal h | shades of difference are so fine, it is difficult to draw 
l Ey wa ( y lear distin especialiy aiter so poor a tria 
f tu J stor oplement, | ver, has I wrizontal 
| tave t " y t! g I cr} t, and is actuated with a bevel 
, | us a tli owt t) pi ro! ghest point of tl bevelled 
‘ t it uy t lriving w! 118 a gement the gearing is 
V I $s operated | afar less " ecome clogged: a vert in- 
‘ f r gree &e., wl nig l of a ul crank is 1 for driving the 
f \ g of a bar tter } and an under as wt 3 an upper bear- 
oe f t y ying, w ft and n t y £ » that consideral steadiness is 
af r Ar cr and f tenths of « s I Th rangement f throwing up the 
ed to the ri ln rs, t Iso extre ingen und pra ul. The 
ys Ov g of course’ divided by clearings 1 Buckeye combined implement of Adriance, Platt, 
re f the f a| for the implements to take their first cut umd ¢ New York, is an ex lent one, and shows 
etween tl ibe I re | As we have ud, elhteer reapers were enters cood work. wi high is y in design The 
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we a three-plyer rivet inse rted at “the at p lace, , @ rivet t| ought, howeve sr, to have been room left for a man,|for the trial, but only seventeen competed, 
é and there ought always to be a space clear of lon-| missing one 
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Champion of Warder, Mitchell, and Co., of Spring- | perfect as they are, that German manufacturets provided for portable engines. If Messrs, Garrett 
field, Obio, also fitted with the Johnston rake, is} will have to make great changes before they can | will refer.te 383 oe tenth. volume, they 
full of good detail and excellent workmanship ; this | compete with the American trade. How far this} will find our views on this subject expressed at 
| inplement was sold on the ground. tq:divimee)eamompare- with dnglish productionsythe absence | length; while on page 125 of our twelfth ‘volume 

Schwartzenburg. Wood's New Champion, from the | of the latter from the trial prevents us from form- | they will find pointed out some of the reasons which 

















makers of the chain rake, also did good work, 1t|ing any conclusion. have limited the application of fuel-saving appli- 
well-designed, well-made implement, with four SS ances to locomotive engines. ‘These reasons consist 
upled together in pairs, and which can be : a chiefly in the fact that the whole cost of the fucl 
irranged at will to be thrown out Of gear in pairs STEAM JACKETTED CYLINDERS. forms but about 28 per cent. of locomotive workiny 


lhe rakes aremounted ona revolving bonnet, which WE again willingly publish (see page 54) a letter | expenses, while the cost of repairs and renewals is 
ven by gearing, and beneath which is a fixed | from Messrs. Garrett on steam jacketting, and we| about 35 per cent, Fuel-saving appliances must 
gainst which the end rollers of the rakes take| do this the more readily as they in their present | therefore be very cheap and very easily maintained 
bearing and direction. The MacCormick im-| communication state very distinctly. the position | if they are to be of practical service in locomotive 
iement was on the field, and worked well, but the |they assume with regard to the employment of | working. Steam oe could, however, we are 




















: ittern, so long. and so deservedly celebrated, now | jackets. Messrs. Garrett state that they erred in | convinced, be employed on locomotives with’advan- 
E looks very antique when compared with many of the | marking all the joints in the cylinders ‘Whustrated tage, and in one of the articlea to which we have 
$ ter patterns. . __ | last week, and that they should have marked only } just referred, we have explained how, in our opinion, 
; Of the German competitors but little is to be said ; | * the ‘ additional joints,’ which allow of the escape | the jacketting could be best carried out. 
i Ilopherr’s copy of Samuelson’s reaper made fair} of steam from the valve chamber or steam jacket} Lastly, with regard to the amount of expansion 
2 ’ on the ground, but it was very heavy, and open | into the cylinder.” Now what we stated last week jat which portable engines may be advantageously 
a t jection common to the type of implement, | —and what we repeat—is that these “additional | worked. Messrs. Garrett state that their engines 
is no seat for the driver, who must | joints” do not exist in either of the examples which | cut off the steam at nine-sixteenths of the stroke, and 
walk—a very wearying operation. Neither | Messrs. Garrett selected ; unless, indeed, we allow | they appear to think this is sufficiently early. We, 
Sicdersleben implements call for any special | the infinitely small chance which exists, in the first )on the other hand, have stated that an engine usiny 
: | __ |example, of leakage taking place into the cylinder |a much higher grade of expansion is what is now 
‘ f points upon which the jury were to decide | from the holes which admit steam to the covers, | required, and we repeat that there is ample evidence 
er the merits of the implements were, the | In the second example the joints are in every re- | that a demand for such engines has already arisen. 
4 ipied, the length of stubble, and the throw- | spect the same as they would be if the jacket was| The mere statement that ‘‘So-and-So” intend in 
4 the eaves. As we have already said, | not in existence, and this we can assure Messrs, | future to fit all their engines with expansion valves, 
oi: under which the reapers, and « qually Garrett is also the case with at least nine-tenths of | might have no weight if the “‘ So-and-So” were an 
i s, were tried, were such as to make a/the portable engines now made with jacketted | unknown firm; but when the firm referred to are 
3 parison of merit quite impossible, butit | cylinders. No doubt some of the largest makers of | the largest makers of portable engines in the world, 
a ’ exception of the German /such engines can fully substantiate our statements | then the statement gains decided importance, and 
é eing ’ 1 scarcely be |in this respect. Messrs. Garrett are also in error | shows, as we have already stated, thata higher class 
ae lin the decis that the trial, such as it |in supposing that in this construction it is necessary | of portable engines is being appreciated. 
. purely Americar Of tli nplements | to conduet the steam round the cylinder on its way eespr  ee : 
is y judging from the performance, place | to the valve chamber. It may or may not be 80 a sai ee ae ene Pee 
=. Johnston Harvester Comy any first, the | conducted—the advisability of doing so or not de- PRACTION ENGINES AT VIENNA. 
> \ New Champion second, and the Warder, | pending upon points into which we need not enter AN unimportant experiment with some of the 
: | Company's Champion, and Buckeye | here—but whether it is or not, there is no need to | traction engines exhibited at Vienna, took place on 
y Platt, and Company), third and fourth. |ineur the additional joints which Mesars. Garrett | Wednesday, the 9th inst., in accordance with in- 
bj mowing trial may be dismissed in a few |so much dread, and in good practice they are not | structions given by the jury to whose sections these 
Lhere were altogether sixteen competitors, {so incurred. Moreover—even supposing, for the | machines belong. The matter had but little interest, 
ae even were simple mowers, and nine com- |sake of argument, such joints to exist—we fail to} and we should be content in noticing it by a short 
Of the whole number there ap- |see why they should be more difficult to keep tight | paragraph were it not that some little dissatisfaction 
nbt that Wood's so-called com- | than joints having for their object the prevention | has been felt from the fact, that after the resolution 
really single, mower did the best work. | of steam leakaye into the atmosphere. adopted by English manufacturers of agricultural 
| 1 was discussed how great an alteration Any surprise which we might have felt at Messrs. | machinery, not to enter into any of the competitions, 


Messrs. John Fowler and Co. and Aveling and 
Porter should have taken part in this so-called trial, 


bined implements to render them suit- | Garrett's antipathy to steam jacketting is, however, 
mowers should be admitted, as practically | quite removed by their statement that they con- 


| 
| 
| 
| 





of the working parts may be shifted | sider steam jacketting unattended with any economy | But in the first place traction engines cannot be 
tain the higher speed suitable for cut- | unlessit is extended to the covers and valve chamber ! | strictly defined as agricultural machines, although 
Why there should be any objection |The idea of steam jacketting a valve chamber for | they always take a prominent part in exhibitions of 


| 
| 


led the manufacturer and purehaser | the purpose of attaining additional economy is so | agricultural machinery, and are constructed by the 
upon the price of the implement, we do | novel, and betrays such an entire misapprehension | manufacturers of such machinery, But by far the 
vy, but the fact is an illustration of the |of the action of a steam jacket, that we cannot pass | greater use to which they are devoted has nothing to 





h exist against tl se of combined |it over without remark, The duty of a steam jacket | do with agricultural purposes, so that neither Messrs. 





ae No good rea} ’ nverted into a |is to supply heat to the steam during the expansion | Fowler nor Aveling and Portef could justly be 
a parts hanged, and | of the latter, and thus to prevent liquification, and | charged with any infringment of the general under- 
te t add materially to the « f the machine. | to maintain the internal surface of the cylinder as} standing about the competitive trials. In the second 














Ss O pta to farmer, especi- | nearly as possible at the temperature due to steam | place there was no trial at all, the jury having only 

a, to t small holders, to | ble to purchase |of the boiler pressure, As in the valve chamber | issued instructions to Mesars. John Fowler and Co., 

ae ed combined machine at a much lower|there is, or should be, searcely any variation of | Messrs. Aveling and Porter, and M. Bede, of the 

ie: than that of two separate implements, but | pressure ; any steam jack« t applied to it would be | Société Houget et Teston, of Verviers, to have their 
ie in first outlay is tl only apparent |entirely thrown away, and would, in fact, be worse | engines in steam on the day above mentioned, with 
v gained. On the other hand, are the |than useless, as it would merely increase the size of | such loads behind them as the makers thought fit. 

: ayes of greater weight when used as a|the external radiating surface without any corre-| Accordingly the Fowler 6-horse engine was ready 

a : f inferior utility both for mowing and |sponding benefit. We are surprised that Messrs. | with an 8-ton load, the Aveling 6-horse with 6 tons 

id ind of a less desirable and more easily |Garrett’s “careful experiments” on jacketting | behind it, whilst Bede’s machine of 15 horse power 

Be iplement he life of a good reaper is |should have led them to such a deduction. was on the spot dragging a load of 15 tonsa. 

F years, that of an average mower six or| As regards the jacketting of the covers we may The jury expressed the desire that the three en- 
the duration of the combined imple- | also say a few words. In the case of a racing en- gines should mount @ bank, adjacent to the Exhibi- 
be taken at the shorter period. The | gine, these is undoubtedly a material advantage | tion, with their respective loads, and this was easily 

Bg i reaper is about 32/., of a mower 20/.,|to be gained by jacketting these, but in the case of | done in the case of the two first engines. M. Bede's 

ined ine 35 that the actual jan ordinary commercial engine, the advantage prac- machine, however, was unequal to the task, and the 
but litt greater ther two sepa- | tically disappears when the engine has been a few | jury after witnessing the attempts for some time 

a s be purchi: | or nly one com-|months at work, from the internal surfaces of the | departed. M. Bede, however, was determined not 

" srmer wit! ‘ bined machine | covers be g coated with a gummy non-conduct- | to ibandon his efforts, and after several struggles 

lof crop stand until the other is |ing substance fesulting from the deposition and | brought his load to the top of the bank, but injured 

of ine ce and loss: |drving of the lubricating materials on those surfaces. | one of his wheels in doing so. Thereupon, being 

. ully inerea with the delay |In the case of marine engines where, from the short | almost ors de combat for the time, the Bede engine 

a hi ps, and t langer of their | strokes employed, the area of the covers forms a| load of 15 tons was attached to the 8 tons, already 

lis greater Moreover, the chances | most important portion of the internal surface of | being hauled by the Fowler engine, which carried 

3 i in t being dama lor re lered im- l the cylinder, the conditions are somewhat different ; | the whole home easily ; and the engine of M. Beds 

. ids of the labours who has to|but even in marine practice care should be taken not being much damaged was able to proceed alone. 
a mower to a reaper, or vice versd,|to periodically free the internal surfaces of the} From what we have said it will be seen that these 
ra and a loss of this kind would of | covers from any non-conducting coating if it is de-| proceedings cannot be ‘called a trial, for there was no 
unterbalance the comparatively small | sired to maintain the action of the jackets unim-| programme, no detailed investigation, no prolonged 

st. Manufacturers are almost without | paired. experiment, and consequently no precise result. 

4 pposed to the combined machine, and Messrs. Garrett point out that locomotive engi- But even the slight experience gained showed that 
t a spirit of false cconomy maintains | neers do not jacket their cylinders. This is true; M. Bede must make some considerable alteration in 

nd, W , however, n vradually de- | but we believe that they would long ago have done| his machine before it will bea good traction engine. 
( ’ é so, had there been in existence the means of carry- | His failure of the other day indicated that he can- 
Returning for a moment to the trials at Sieben-]ing out comparative trials of locomotives similar to | not keep up steain, and his arrangement of shoes 
= , we learn from them, incomplete and im-]| those which the Royal Agricultural Society have | over his india-rubber tyres is a very faulty one. 
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STEAM JACKETTED CYLINDERS. 
To tus Eprros or Exoirasnise. 

Srm,—From your foot-note to our letter published in your 
edition of the 1ith inst., we observe that we erroneously 
marked all the steam joints in the cylinders therein illus- 
trated, instead of those only which we — to as “ addi- 
tional” joints, and which allow the possibility of steam leak- 
age from the valve chamber or the steam jacket into the 
cylinder. We have now much pleasure in annexing hereto, 
as requested by you, an illustration of a — (our usual 
pattern) in which these really additional steam joints arr 
avoided. You will at once note that there is here no pos 
sibility of steam leakage from the valve chamber or a steam 
jacket into the cylinder itself, and that not only is the 
cylinder itself well “lagged,” but ite covers and the valve 
chamber is thoroughly protected by felt or other non-cor 
ducting material. We may here observe that you are not 
correct in your statement, that we allowed that the use of 
the steam jacket did not involve “an additional joint” in the 
case of the second illustration in our letter of the 7th inst. 
We said that “this arrangement” apparently obviates some 


























\ 
We then 


** (not all)” of the danger of steam leakage, Ac. 
went on to explain that which appears to us to be a stil 
graver defect in the construction of the cylinder, and which 
we will now enter into rather more fully. We should have 
told you in our letter of the 7th inst., but for the fear of 
making that letter too long, that our “careful experiments 


teach us 

1. That a cylinder professedly steam jacketted but without 
ite covers and valve chamber s avketted represents a mere 
commercial farce, and is unattended with any economy 
whatever. 


2. That it is of infinitely more importance to convey the 
steam quickly and straightway through capacious porte at 
once to the cylinder from the boiler, than to superbeat the 
cylinder and “ supercool” the steam by conveying the latter 
ail round a narrow chamber or steam jacketafter the manner 
of a surface condenser, for the avowed purpose of robbing it « 
its temperature and pressure previous to its entering the 
valve chamber en route for the cylinder; and that this latter 
system is, therefore, a mere commercial Sarce, and not only 
quite unattended with economy but rather the reverse. 

3. And consequently—that it is impossible to obtain the in 





experience of very many years, but—without offence, Mr. | 
Editor—your simple assertion that “‘ So-and-So” intends for | 
the future to employ two slide valves in all his portable | 
engines does not convict us either of error or carelessness. | 
In conclusion, as you rather take exception to our ex- | 
pression “ about half stroke,” we may mention that our single | 
slide cute off steam completely before nine-sixteenths of the | 
stroke is reached. 
We beg to remain, Sir, yours faithfully, 
Ricnagp GARRETT AND Sons. 
Leiston Works, July 14, 1873. | 
We have replied to our correspondents’ remarks on page 
53.—Eb. E. | 





To Tre Epttor oy ExGingernrrxo. 

Srr,—I notice with some surprise, in your impression of 
July 11, a letter from Messrs. Garrett and Sons, of Leiston, | 
against the use of jacketted cylinders in portable engines, 
and as there are introduced, in conjunction with the abov 
letter, sectional sketches of a jacketted cylinder, with which 
I have been connected, I feel justified in replying shortly to 
the objections there made, with regard to the number of joints 
in the same. 

There is no extra joint in the above cylinder, and none but 
what may be found in any ordinary unjacketted cylinder, for 
ulthough some prejudiced engineers may say that a space 
being introduced between the edges of a joint, forms that 
joint into two, it cannot really and truly be called such, for 
they are still on one and the same plane ; and I hold that any 
joint, having any number of cavities or spaces introduced in 
the same, can easily and readily be made and kept perfectly | 
tight, providing the joint is all on one plane, and sufficient | 
surface round such cavities, and the holding of same uni- 
formly distributed, which is the case in the above cylinder 
and easily obtained in any other jacketted cylinder. A 
cylinder of the above type, and from the same patterns as the 
one in question, has been constantly at work for the past 
ten months without a single failure in any of the joints, or 
any joint having to he remade after once making. 

As to jacketted cylinders and expansion valves not being 
in any great degree economical, is best answered by th: 
the reports of the Royal Agricultural Show, and I think it 
very improbable that Messrs. Garrett and Sons will ever be 
able to do a five hours’ run on the brake, with only 14 lb 
f coal per horse power with any engine without such ap- 
pliances, however good the proportions. 

Again expressing my surprise that a firm of the above 
standing should hold such views, 

I remain yours, obediently, 
H. SuMNER. 

Standard Iron Works, Colchester, July 16, 1873. 


GREENSLADE’S SELF-MOVING ANCHOR 
Ws illustrate above an arrangement of self-moving anchor, 
for steam cultivation on the “roundabout” system, con 
structed by Mr. John Greenslade, of Southminster, near 
Maldon, this anchor being one of which we had occasicn to 
speak favourably in our account of the Smithfield Club Show 
last December. As will be seen from the accompanying en- 
graving, this anchor consists of a timber framing cerried on 
four dise wheels in the ordinary way. A strong transverse 
axis carrying a set of tines, by which the onward movement 
of the anchor is resisted, is held by the main framing, this 





finitesima! economy which we believe (in opposition to the 
views of many most scientific men who are totally opposed 
theoretically to the use of a steam jacket) to be the attributs 
of a properly constructed steam jacket without involving | 
**additional” and very troublesome steam joints, such as are 
much more easily dealt with in one’s drawing office than in 
a farmyard in midwinter, with 6in. of snow on the ground, 
end just such tools and materials to make use of as one can 
conveniently carry in a “ frail basket 

It may not be irrelevant here to mention that, although we 
have examined the designs of many modern locomotives by 
most eminent makers, we find none constructed with steam- | 
jacketted cylinders. Without inquiry we cannot say whether 
these misguided individuals do not “ yet’ steam-jacket their 
cylinders, or whether they have discontinued to do so, but, | 
forscoth, we do not think that they omit to do it for the lack 
of a “* Royal Locomotive Society of England 

ln reference to expansion valves, &c., we may remark that, | 
although we make many double cylinder engines, engines 
single and double with link motion, or with expansion gear 
involving two slide valves, still our experience teaches us not 
to recommend such engines for situations where a simple | 
single cylinder engine with single slide is al] that is required. 
This, of course, is our own opinion only based upon a practical] 








axis being placed in the forward part of the anchor. In this 
position the tines will resist a much greater strain than if 
they were placed to the rear of the machine, and 
had to resist a pull. The tines are capable of an 
oscillating movement, but remain stationary whilst the cul 
tivator is being hauled towards the anchor. The tines 
are raised out of the land by gearing from the pulley 
around which the rope passes, which acts only in one diree- 
tion, and only for the time required to raise them. When 
the implement reaches the anchor the ploughman pulls a 
cord, which throws the elevating arrangement into gear by a 
clutch. As the slack rope runs back over the pulley, which 
is set in motion, the tines are raised clear of the ground and 
are held up by a catch. A pin is then placed in one of a 
series of holes in a pin wheel, which is driven from one of 





| the carrying wheels. When the next pull comes on the 


rope the anchor is drawn forward until the catch which holds 
up the tines is pulled back, when the tines drop and a 
weighted lever drawing them into contact with the ground, 
they take hold of the latter and bring the anchor to a stand. 
The pin wheel is bored with twelve holes, and the anchor can 
be set to travel 3 or 30 ft. by one pin only. By reason of the 
peculiar shape, and the method of fixing the tines they pene- 
trate the it gradually directly they are brought into contact 


| months ago. 


| 
GREENSLADE’S SELF-MOVING ANCHOR. 





with it, bring the anchor to a stand quietly, and without 
causing a sudden strain on any of the parts. Another im 
portant feature in this anchor is that the pulley over which 
the rope passes is placed in the rear part, consequently, if 
while at work any slipping takes place, the hind end is 
brought towards the implement, and the next time the 
anchor travels it moves outwards into its proper place. The 


| apparatus possesses very great resisting power, and very 


severe trials have shown that it is most difficult to make it 
drag. Its good qualities have been well established by the 
test of heavy and continued work, and it has realised th 
expectations we formed of it when we first saw it some 
BEDE’S CORLISS ENGINE. 
To tae Epitor or ExGingenise. 
Srr,—Will you allow me to add a few words of suppl 

ment to your description of the Belgian edition of the Corliss 
engine illustrated ia your last, which I shall do upon the 


| assumption that an engine which obtains the honour of 


illustration and description in one of the most influential 


| technical journals in this country may be fairly considered 


open to criticism. 

I would beg them to draw the attention of your 
readers to the excelient facilities (!) which have been pro- 
vided for obtaining access to the steam piston. To get at 
this, the steam and exhaust valve rods at back end 
cylinders have to be disconnected, at least one joint of the ex 
haust pipe has to be broken, and the whole of the cumber 


| some after portion of the cylinder, containing valves, covers, 
J g 


&e., removed en masse. In a word, every time the piston 
requires to be examined or repacked, something like a fourth 
part of the engine would have to be disconnected. 

It is a very old maxim in engine building that the piston 
and air pump should be as accessible as possible, but if the in 
tention of the designer of this engine had been to imprison 
the piston in such a manner that access to it would be as 
difficult as possible, he could scarcely have succeeded better. 

The idea of putting Corliss valves on the ends of the 
cylinder, is by no means new to engineers in this country; 
but the slight advantage due to diminished clearance is no 
set-off to the above serious objection, which is, in my opinion, 
sufficient to condemn it in the eyes of most practical engi- 
neers. 

Yours faithfully 
Groregs DowkL1. 
97, St. George’s-road, Bolton, July 16, 1873. 


THE PEAT QUESTION, 
To, Tus Epiror oF EsGisecenine. 

S1z,—Will you kindly give me space for submitting t! 
following pomts 

it has been advanced, that weight for weight, ordinar 
and compressed turf are equal in heat-worth; and Bavaria 
Railway experience is relied on. 

The following sentence occurs in the report of the Irish 
Peat Fuel Commission: “It was stated by the managing 
direction of the Bavarian State Railways at Munich, that 
cubic foot of ordinary air-dried cut turf (of rather a lig 
description) as used there in the lovomotives, was consider 
to be « jual in heating power to about 13 |b. of compress 
turf, or 13 Ib. of lignite or 7} lb. of coal. The weight of tt 

rdinary cut turf at the railway works at Munich, may | 
taken as varying from 16 to 18 lb. per solid foot.” 

In the appendix it is stated that 1 cubic foot of ordinary 
turf=5000 grammes good stich turf=0000 grammes con 
pressed turf from Haspelmoor 

Now 5000 grammes appear to be equal to about 111 
English. It follows, therefore, that there was about 55 per 
cent. difference between ordinary and good stich turf. | 
appears from the same appendix (Par. 3), that about 520] 
of stich turf did the same work as 268 |b. of coal. 

If compressed turf is so prone to take up moisture from 
the air,the Bavarian Railways must use it very soon att 
its manufacture; but on this, and other considerations tha 
the above figures suggest, Mr. Meadows may, perbaps, 
favour us with further information. 

1 am, Sir, your obedient Servant, 
WaLrer M. CAMPBELL. 
Athlone Barracks, July 15, 1873. 
pn . 











Gas at Stampount—lIt is hoped that Stamboul will l 
lighted with gas by next Ramazan, which will take place 
this year in October. A site for the gas works has been 

urchased near the Seven Towers, and labourers have bec 

ying gas pipes from Karakeni Bridge to Ak-Serai 
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LITHOGRAPHIC PRESS, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MR. PH. SWIDERSKI, ENGINEER, LEIPZIG. 





Ovr illustration represents a well-designed and neatly 
made colour printing press exhibited at the Vienna Ex-~ 
tion by Herr Ph. Swiderski, of Leipzig. In general 
rrangement it resembles the press of Sigl’s, which we 
1 shortly illustrate, but the bedplate is differently 
arranged, and many of the details also are varied. The 
ichine is specially intended for fine work, and is therefore 
rovided with very complete colour-distributing apparatus, 
bh is the ‘first requisite to securing good impressions, 
the arrangement of which is clearly shown in the 
engraving As lithographs containing a great many 
provided (as in Sigl’s machine 

nultaneously the driving strap is thrown out of gear, and 
a brake applied, and so the machine instantaneously brought 
to a standstill. The lever is under the control of the 
feeder, who if he sees he has placed a sheet—on which 
perhaps a large number of colours may have already been 
printed—badly on the impression cylinder, and that it will 

nsequently be spoiled if printed, can stop the machine 
id,” and readjust the sheet before the revolution of the 

ler has taken it out of his reach. The machine is 
fitted with gear to enable the stone to be passed two or 





f the cylinder, if it is desired to deepen any particular 
ir. The cylinder can also be thrown out of gear 
gether, so as to stand quite still while the platten is 
ed backwards or forwards for mixing the colour, or any 
r purpose. The machine has the ordinary “ railway” 

n, the crank pin being fixed in the periphery of the 
spur wheel—a somewhat steadier method for such a long 
than placing it in an ordinary crank. 

In ordinary work the machine is intended to print from 
11 to 15 sheets per minute, or, say, 650 to 900 per hour; 
the finer the work is required to be of course the slower the 
spee The largest size of stone from which this machine 

1 print is 60 by 80 centimetres, or 233 in. by 314 in. 


strokt 


HECKMANN’S VACUUM PAN. 
f the finest specimens of copperwork which we 
have ever seen is exhibited in the 
Vienna Exhibition by Mr. C. Heckmann, of Berlin (Berlin 
Copper and Brass Works), in the shape of the large vacuum 
in, completely fitted up, of which we give two two-page en- 
This pan is not merely 
Havant.a, to which 


(we 


vings with the present number. 

for show, but is for a factory in 

place it will be sent when the Exhibition closes. 

and arrangement are both excellent, as will be seen from the 

engravings and the following description, while its work- 

manship is of the very finest, especially as regards the 
perwork in the shell of the pan itself. 

The platform on which the pan rests is about 11 ft. from 
the ground. I¢ rests on a frame of light cast-iron girders 
which are in turn supported on four columns of the same 
metal. These columns are made square at the top, and the 

rders, which have brackets cast on their undersides for the 
purpose, are bolted to these square parts. The platform 
tself is made of oak, and all round it neat wooden pillars 
~ ipport a polished brass hand-rail. Access to itis obtained 

y two Staircases, one on each side, the upper end of each 
aircase being supported by a light cast-iron pillar of 
simular design to the four in the centre. The platform, not 
‘ncluding the staircases, is 6.720 metres (22 ft.) square. 
The vacuum pan itself is 10 ft. 34 in. diameter, and 


at 


rs may often be printed on the machine, it is also | 
i with a lever by which | 


e times under the colour rollers for only one revolution | 


Machinery Hall of the 


Its design 


11 ft. Gin. high inside, not including the dome on the top. 

It differs from the form with which we in England are most 
| familiar by being, as will be noticed, much higher in pro- 
| portion to its diameter than usual, and a tendency to increase 
| this proportionate height is noticeable in many of the pans 
| exhibited just now at Vienna. The head of the pan is made 
| in one piece, dished out of the flat, and the body of the pan 


| is also made out of one sheet of copper, so that the pan 
| steam direct from the boilers can also be admitted when 


| above the flanges consists, excluding the dome, of two 
| sheets of copper only. The flanges are made of wrought 
iron in. thick, the copper coming, of course, inside the 
iron. The total height of the upper part of the pan from 
the flanges to the bottom of the dome is 6 ft. 11 in., and the 
| brass dome on the top of it is 3 ft. 9} in. diameter, with a 
| hemispherical top united to it by brass “ angle irons,” if we 
may use the expression. 


The bottom of the spherical part | 


of the pan is 3 ft. 04in. above the platform, and for this | 


height the pan is covered in with wood. The pan itself is 
| here nearly cylindrical, but somewhat larger at the top 


| than at the bottom, to allow of the steam rising freely. | 


Below this cylindrical part, and also below the level of the 
| platform itself, comes the bottom of the pan, which is 
| double, as usual, both the inner and outer bottoms: being of 
copper. 


two is—in the centre—nearly 4in. Each of these bottoms 


lows: Two testers (with tray), passing between the two 
topmost sets of tubes, one tester being short, and the other 
reaching nearly to the centre of the pan; four spy-glasses 
ranged one above the other, and a lamp with reflector on 
the opposite side of the pan; four ordinary conical hand 
valves, 49 in. diameter, for admitting steam of low-pressure 
to the heating tubes, and on a branch from the inlet pipe 
of each of these a smaller valve, 1} in. diameter, by which 


necessary ; two valves, each 3.15in. diameter, for admit- 
ting the sugar ; thermometer, vacuum gauge, steam gauges 
for both low-pressure and direct steam, butter cock, valve 
for flushing the interior with water, valve for admit- 
ting steam direct into the pan from the boilers, &c. All 
these valves and fittings are neatly made in brass, and 
polished, but they do not call for any special mention. 

The arrangement for working the discharge valve from 
the platform is very neat, and is shown clearly in the en- 
gravings. The valve is simply a disc of brass working on 
the cast-iron face of the discharge nozzle, the atmospheric 
pressure being sufficient to keep it tight. A bracket from the 


| nozzle carries a pin on which works a double-ended lever in 


The inner bottom is approximately part of a | 
| sphere of about 5 ft. 4 in. radius, and the space between the | 


is made from one piece of copper, so that the whole pan has | 


| actually been made from five sheets only—the top, the 
| body, the lower body, and the two bottoms. The discharge 
| pipe (brass) which is 15%in 
inside with a flange, and the inner bottom is dished so as to 
allow the top of the flange to be flush with the surface of 
the copper, and present no impediment to the flow of the 
|sugar. A brass ring fills up the space between the dishing 
and the outer bottom, and another brass ring, outside the 
latter, also encircles the discharge pipe and makes its ex- 
ternal diameter equal to that of the flange of the cast-iron 
nozzle immediately below it. 

The pan is supported by short cast-iron brackets, so that 
the lower flange of the lower or cylindrical body is a few 
| inches above the top of the platform girders. The height 
of the whole frem the ground to the top of the dome is 
| 8.300 metres, or 27 ft. 3 in. 
| The pan contains 646 square feet of heating surface, 
| counting the tubes only, and not including the bottom of 
| the pan, which contains 58 square feet more. There is in 
| all a length of about 484 ft. of copper tubes, of 5,4 in. dia- 
meter externally. The tubes are arranged in five sets, the 
two highest sets communicating with each other, and hav- 
| ing only one valve outside, and the other three having each 
| their own separate steam valve. The exhaust from all the 
| tubes—perhaps it would be more correct to say drainage 
| than exhaust—is into the double bottom, and from this the 
water is led away, passing through a steam trap to the tank 
from which the boiler draws its feed water. Each set of 
tubes contains five rings, so that there are in all 26 circles 
of tubes. The lowest set lies at a considerable angle 
upwards towards the circumference of the pan, and the rest 
are so arranged as to offer a minimum resistance to the free 
escape of the steam through the boiling sugar, a point, 
| even when boiling in vacuo, of importance. The tubes are 





| 
| 
i 
| 
| 
| 
' 
| 


| supported and connected by brass brackets, and are 80 | ey 


| placed in the pan that the upper set are just level with the 
valves through which the sugar is admitted. 
| The fittings with which the pan is furnished are as fol- 


} 


diameter, is put in from the | 


| of copper. 


a horisontal plane. One arm of the lever is rigidly connected 
with the underside of the valve, and the outer end of the 
same arm is guided between horizontal bars. The end of 
the other arm is connected by short links with a brass nut 
on a long screw, and motion is given to this screw through 
bevil gearing, by a handwheel on a cast-iron pillar on the 
platform above. The whole arrangement is both neat and 
substantial. One charge of this pan amounts to 20,000 
kilogrammes—or nearly 20 tons—of sugar, and under 
favourable circumstances three charges a day may be 
worked, although this cannot be expected to be the average 
yield with native labour in Havanna. 

The firm of C, Heckmann also exhibit some specimens of 
their copper and brass working, The most remarkable of 
these are two fireboxes for locomotives and one large sheet 
One of the fireboxes (of 4 in. copper plate) has 
its crown and sides (which are all made out of one plate) 
worked by hammering into corrugations 1 in. deep, and 
about 5 in. broad, for the sake of giving increased rigidity, 
in accordance with Mr. Haswell’s system. The single sheet 
of copper just mentioned is of the extraordinary dimensions 
of 7 ft. 2 in. wide by 41 ft. 2 in. long in metres (2.197 x 12.554), 
and } in. thick. The rolling of it, from the time it entered 
the rolls until it left them in its present shape, is said to 


| have taken only 10 minutes. 








CORLISS ENGINES AT VIENNA. 
To Tue Epitor ov Exornerxina. 

S1r,—In reference to the Corliss engine exhibited at the 
Vienna Exhibition by Messrs Bede and Co., of Verviers, and 
illustrated in last week’s Enotwxzeine, will you kindly 
permit me to state that the cylinder of the engine is con- 
structed substantially in accordance with the t 
for which I obtained a patent a few yearsago. I do not 
refer to the peculiar position of the valves, but to the cylinder 
made in four separate parts, adapted and jointed to each 


| other, as shown in the engravings. More than 200 Corliss 
| valve engines have been constructed in this country and on 
| the Continent from my drawings, with cylinders made on 


; 
| 
} 
} 





this plan. I may state, however, that I make the liner, or 
sylinder proper, to into the end valve chamber i 
and support it aleo by elip joints at the ends of the jacket. 

I presume that the liner in Messrs. Bede's cylinder is sup- 
ported in a somewhat similar way, although it is not shown 
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so in the drawing ; if it is otherwise, and both ends are jointed 
alike, it is quite clear that the liner will be free to dr yp out 
of its place altogether when the end of the eylinder is re- 
moved to get access to the piston. The cylinder of the large 
Corliss engine exhibited at the Vienna Exhibition by Messrs 
Escher, Wyss, Co. has the separate jacket and ends made 
more in accordance with my arrangement; indeed, many of 
the details of Messrs. Escher, Wyss, and Co.'s engine have 
evidently been copied from engines made here. In Messrs. 
Bede and Company's engine the arrangement of the valves, 
namely, placing them directly on the cylinder covers, has 
certainly the advantage of shortening the passages, but this 
advantage is, in my opinion, more than counterbalanced by 
the manifest disadvantage of the arrangement, which makes 
access to the interior of the cylinder or the piston, even in a 
small engine, most difficult, and in a large engine almost 
impossible, Placing the valves directly on the cylinder covers 
is not altogether novel, the arrangement has been often 
worked out, but, as far as I know, Messrs. Bede and Co. are 
the only makers who have adopted it. About seven years 
ago I prepared a drawing of the large Corliss valve cylinders, 
since erected at Saltaire, with the valves placed on the covers 
but for the reason which I have stated above the plan was 
abandoued, and the valves placed in the usual) position. 
I remain, yours respectfully, 
Wi1114M Iyeuts. 
Soho Lron Works, Bolton, July, 15, 1873. 


COMBUSTION LN COMPRESSED AIR* 
By F. Cotirxa@woon, C.E. 

Is bringing up this subject at the present time, I do not 
know that I can offer any positive results; it is done rather 
with the hope that the discussion which may ensue may help 
to harmonise those which appenr to be conflicting. 

The observations made in the St. Louis caisson were at 
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quite closely with that given in the seventh. In other words, | 
the amount of consumption at various pressures is approxi- 
mately, at least, as the square roots of dens pressures. 

Independent of theoretical considerations, this result is of 
value as a practical fact, which gives a ready rule for deter- 
mining the amount of supplies needed in any similar case. 
It would have been of great value to us as a check upon 
“ stealage” and waste, had we known it in advance. 

Whether more refined experiments may prove the opposite 
of these results to be true, such facts as those which follow | 
were certainly matters of common observation, viz., the 
instant relighting of a candle when blown out, for a number 
of times in succession (in the St. Louis caisson it was done 
twenty times); the quick ignition of even a woollen gar- 
ment, if brought momentarily in contact with a flame; a 
cigar bursting into a flame in ordinary smoking (although, 
as the engineers were not smokers, they have this from hear- 
say only). 

The question will next be asked, what precautions were 
taken against error in these observations ? 

1. Differences of temperature, above and below, were care- 
fully guarded against. 

2. Air-currents were ‘entirely eos, the tests being 
made in the centre of a chamber, 100 x 26 ft., in which at the 
time no work was progressing, and the air supply was at 
least 20 ft. away. 

3. Impurity of the air was impossible. The total air space 
in the chamber was at least 130,000 cubic feet, and the air 
was entirely changed at least once every 1} hour, and often 
in less time. 

4. Lack of homogeneity of materials. This was guarded 
against as far as possible by always taking candies from the 
game boxes. 

5. Possible effects of exceas of moisture in the air of caissons 
This could not be prevented. The process of condensation | 
develops so much heat, that a spray of water has to be thrown 





first reported as showing a decided increase in energy and 


amount of combustion as the air-pressure was increased. | 


Quite recently, however, in the Franklin Institate “ Journal, 
the statement is made that this was a mistake, and that 
here wae so increase. 


In the caissons of the East River Bridge there was an | 


admirable opportunity to test the question ; but the engineers 
considered the fact that there was practically an increase to 
be a settled one, and the only facts they have, therefore, 
bearing upon the question were incidentally obtained while 
experimenting in another directior 


The fact of imperfect combustion of candles and other | 


hydrocarbons when in compressed air was universally 
acknowledged, and the great annoyance from the smoke 


eaused thereby, very early in the progress of the work, led | 


to experiments with a view of removing, or at least alleviating 
the nuisance 

The first experiments were made with great care by Col. 
W. H. Paine. He tried various oils, common candles, and 


the adamantine candles, so called, of the size known as coach | 


candles. The latter are composed of stearine, and are quite 
uniform in manufacture. They are ijin. in diameter, and 
weigh three to the pound. 

No measurement was made of the oils consumed; but at 
only 8lb. pressure above the atmosphere he noticed a very 
decided increase in the amount. 


Of the two kinds of candles the results compared very | 
closely, but as he recorded only the figures taken in connexion | 


with the coach candles, these remarks are necessarily re 
stricted to them. 


The elements noted were pressures of the air in the caisson | 
(that above being taken at 151b.), temperatures and quan- | 
tities. In determining quantities, the lengths burned in a} 


given time were noted, and the average of a number of ex- 
periments was taken. From these the time required to burn 
a pound was deduced, and from this in turn the relative con- 
sumption as compared with that in open air of the same 
temperature. 

The results obtained, when tabulated, are as follows: 


} 


of 


Con- 


suloy won. 


Square |Ratios of 
root square 
of roots of 


Pressure. Pressure. 


Absolute 
Pressure. 


Time of burn- 
ing Itt 
candies 
telative 





~ = | wr, 
=> Temperature. 


Ib. 
1 Open air=15 32 1. 1. 
= 23; 27 1.185 + 4.796 1.239 
8 25; 26 1.2 5.004 1.291 
4 Open air=15 ; 1. 3.87! 1. 
5 4 1.75 bi 7 1.751 
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(the pressure being 8 lb. above the atmosphere) would burn 
at the rate of a pound in 18 hours, and in a still less tim 
when the pressure was increased. This shows a waste 
one-third from flaring of the flame when in motion. 

The effect of inereased temperature in the open air is 
shown by experiments 1 and 4, although these were made 
with different lots of candles. 

Comparing experiments 4 and 5 shows an increase in con- 
sumption of 75 per cent. by increasing the pressure of the 
air to three atmospheres. 

Comparing | and 3 shows an increase of about 18 per cent. 
in consumption for 60 per cent. increase of pressure. 

Unfortunately, the series of experiments is too incomplet: 
to allow the establishment of a law of increase; but I found 


Candles carried about, at the time of experiment No. 2 


by trial that the ratio given in the fourth column compared | 


Tu pee r read before the Lyceum of Natural History, New 
ora. 


*| that it would be impossible to get any light from a burner 
‘| in the open air under such pressure, } in. being the best 


into each air compressor constantly, to prevent heating ot 
the machinery. 

6. It is submitted as a suggestion, whether a test by 

“ standard” candles, owing to the fineness of the wick, might | 
not lead to error, from the fact that the capacity of the wick | 
is not increased by pressure. The only experiments made | 
| with these were by Professor Seely, who reports but about 5 
| per cent. increase of consumption at 46 |b. pressure, and 

attributes the discrepancy to this cause. 

An experiment made with alcohol at the same pressurs 
| and 88 deg. temperature, tends to confirm this view. The 
| lamp had a loose cotton wick, } in. in diameter, and burned 
in the caisson 6 cubie inches per hour, and in the open air 
2 cubic inches. Here we have, then, standard candles in- | 
creasing 5 per cent. only; stearine candles, with wicks not | 
80 nicely adjuste d, increasing 75 per cent.; and alcohol, the | 
most limpid of all and most readily carried by capillary at- | 
traction, increasing 200 percent. It will be noted that in 
the latter case the consumption was almost directly propor- 
tional to the pressures. 

Another difference noted in the case of alcohol was that 
the flame in the caisson was entirely changed in appearance ; 
being no longer blue, but of a white colour, giving about 
| three-fourths as much light as a coach candle. 

Unfortunately, on comparing the cost of candles and 
aleohol, making full allowance for waste, the latter was 
found to be at least twice as great as the former. It is| 
quite probable that a slight carbonising of the flame would | 
have increased the light, thus diminishing cost without caus- 
ing smoke, the amount of carbonising being graduated to 
suit the pressure. | 

A serious objection might arise, however, from the possi- | 
ble danger of using so inflammable a substance in a confined | 
space. 

Asa final resort for light in both caissons the street gas | 
| was introduced, and, to guard against accident from explosion, 

it was made one man’s constant duty on every watch to | 
| attend to its lighting, regulating, turning off, &c. This did | 
| admirable'service in the Brooklyn caisson, where the pressures | 
| 





were light; but in the New York caisson, after reaching 

about 20 Ib. pressure above the atmosphere, the gaslights | 

began to smoke fearfully. | 
| Following up the idea, that the cause of the smoke was a} 
| lack of ventilation of the flame—in other words, of circula- 
| tion of the air around it—it oceurred to me that if the gas | 
| could be spread more, or thrown out in a thinner sheet, the 
| light would be improved. For this purpose the size of the 
urners was reduced from a6 ft. fish-tail toa 2 ft. bat’s-wing, 

f the kind known as the “excavated tip.” The result was 

entire freedom (for the time) from smoke, less gas burned, 
j}and a better light. At about 28 1b. pressure above atmo- 
| sphere these smoked badly, and were exchanged for 1 ft. 
| burners of the same pattern. The latter answered a good pur- 
| pose up to the close of the work. 

In this experience there arises an incidental proof of the 
act that the energy of combustion was increased, which is 
his 
| ‘The excess of pressure at the burners under which the gas 


was consumed was fully 2 in. of water, and I am informed 


| pressure in most cases. An argand burner gives the best 
|light at only fifteen-hundredths of an inch pressure. At 
any less than 2 in. in the caisson, however, the light was 
poor, and at } in. the lights would go out. 

This measurement was made near the centre of the caisson, 
| but I am satisfied that many of the lights burned at still 
higher pressures. 

This completes the record and discussion of experiments ; 
and it remains only to be shown that when a flame is exposed 
to pressure its relations to the surrounding air are essentially 

| changed, and that we might reasonably expect a change in the 
| energy of combustion. 

Turn a moment, if you please, to the fundamental relations 
lof magnitude, viz., volume, surface, linear dimensions. 
Volumes, in bodies of similar form, are said to vary as the 





| make further experiments. 


cubes of similar lines, and surfaces of the same bodies as the 
squares of the same lines. 

Suppose, then, we have volumes (flames, if you please) 
having diameters 1,2, 3,4. Their surfaces will be as 1, 4, 
9, 16, and their volumes as 1, 8, 27, 64. 

Manifestly, then, if we diminish a volume, we by no means 
diminish the corresponding surface in the same ratio. A 
volume one-half the size of 64 would be 32, but its surface 
would be considerably more than half of 16; and in order to 
obtain it, we must multiply 16 by the square of the cube 
root of }. 

Turn next to the consideration of flame itself, In ordinary 
combustion for purposes of illumination a hydrocarbon in 
the form of liquid is carried up along a wick by capillary 
attraction. Meeting the point where combustion is pro- 
gressing it is distilled. The gases and vapours evolved have 
a tension exactly equal to that of the surrounding air. If 
the temperature of the flame be increased, with no increase, 
of combustion, the flame would tend to expand in size. If 
the pressure of the air be diminished the fiame would tend to 
expand also. On the contrary, if temperature be diminished 
and pressure increased the flame would diminish in size. 

Again, if the flame be diminished in size by condensation 
supposing no increase in combustion, the temperature will 
necessarily increase, from the simple fact of condensation. In 
every case, therefore, there will be somewhere a balance 
between these opposing tendencies. 

But we have not yet decided the cause of the flame 
assuming primarily any specific volume. This manifestly 
will be reached when the flame has expanded sufficiently to 
allow the chemical combination of its distilled gases with 
the oxygen of the air to progress at its surface as rapidly as 
these gases are distilled by the heat of the flame. 

Now, to apply these principles, let us prepare a Table as 
follows, using the pressures noted in the previous Table : 





Surfaces. De- Ratios of sur- 

duced by taking faces to cor- 

} power of the | responding 
volumes. volumes. 


Volumes of 
gases by 
Marriotte’s law. 


Absolute 
Preseures. 





1. .. 
1$—0.652 0.752 
15—0.6 0.711 
4§ =0.326 0.474 





The law that under a constant temperature the volumes of 
gases vary inversely as their pressures, gives at once the second 
column from the first, for the volume of the same quantity of 
gas under the different pressures named. 

If these various volumes baye similar forms, as in the case of 
a flame, then manifestly they will have surfaces as in the 
third column. 

Taking next the ratio of each surface to its corresponding 
volume, we get the fourth column, and we have arrived at 
this result 

That the surface of a flame, in proportion to ite volume, 
will be nearly half greater under three atmospheres of pres- 
sure than under one; this being under the condition of an 
invariable te va aren and supposing that no other con- 


| siderations modify the result. 


Admitting these suppositions, and remembering that every 
part of this additional surface is three times as rich in oxygen, 
it is at once evident that the facility for the chemical forces 
to act is increased; and we would expect increased 
energy of combustion, increased temperature, and con- 
sequently an increase of distillation and consumption of 
material. 

Some of the modifying considerations are as follows : 

Loss of heat by radiation and convection, nitrogen also 
being present in increased proportion. 

The varying rapidity with which the various substances— 
wax, alcohol, &c.—will be carried by a wick. 

\ technical point may be made, also, as to whether carbon 


| passing off as lampblack can be said to be consumed. 


\s to this, it is sufficient to say that it is consumed, from the 
practical point of view, at least it has to be paid for. ; 
It is with much hesitation that the views expressed in this 


| paper have been advanced, more especially as the author has 


not the leisure necessary to five them careful thought, or to 

They may be proved to be entirely 
erroneous, but he trusts they may help in some degree to a 
clearer knowledge of the subject discussed. 


. 
FUEL ECONOMISERS AT THE VIENNA 
EXHIBITION, 
To raz Eptror ov Exe@iyernrine. 

Sin,—In your issue of the lith instant, in an erticle on 
“ Boilers at the Vienna Exhibition,” your cortespondent cor- 
rectly enough classes fuel economisers under the head o 
steam boilers, to which they are now an almost indispensable 
adjunct, but perhaps you will permit me to correct the remark 
that “The two economisers of Messrs. Twibill and Messrs. 
Green are, to all intents and purposes, the same, and consist 
of long tubes set vertically in the path of the gases.” 
Generally the two machines may appear the same, but in 
particular there is considerable diiference. In Twibill’s 
economiséer there is a much smaller number of joints, and 
working parts all cylindrical, and not any square vessels or 
boxes, thereby being very much stronger; there are also 
spiral double-edged scrapers which cut both ways, up and 
down, and remove all the soot. . 

Lhold two patents for such improvements, which have 


| cost me no inconsiderable amount of time, application, 


thought, and money, and they are now almost universally 
acknowledged. 
I am, Sir, yours truly, 
Jossra TwIBttt. 
Economiser and Iron Works, Manchester, July 15, 1873. 





s= @& WON Mer ter FS ree 





fury 25, 1873.] 


ENGINEERING. 





57 





STEAM 





ue 


ORDNANCE AT THE VIENNA 
EXHIBITION.—No. IT. 
Krvurr’s Guns 
By far the most complete and interesting exhi- 
contributed by the firm of Friedrich Krupp, of 
Essen, on the Rhine. It comprises, in all, thirteen 
pieces, ranging in size from the 30$-centimetre (or 
12 in.) down to the little 6-centimetre (2.3622 in.) 
mountain gun, and each separate specimen is shown 
mounted on its own proper carriage and slide, ex- 
cept in those cases (such as field-pieces) where this 


ition of artillery now at Vienna is the collection | 


| 





out reckoning some 2000 who are in the service of 
the different contractors who undertake the erec- 


tion of new, and the repair of the old, buildings | 
The different coal | 


belonging to the establishment. 
and iron mines, and blast furnaces belonging to the 
firm employ about 5000 additional hands, which, 
together with the 739 clerks and other employés, 
bring the total sum up to very nearly 18,000 souls. 

In the year 1872 the quantity of cast steel pro- 


| duced mounted up to 125,000,000 kilogrammes, or 


| 123,315 tons. 


| 


latter forms no portion of the general equipment. | 
. . *,* ] 
Every gun is also accompanied by the ammunition | 


belonging to it, the so-called gunpowder (for it has 


now ceased to be a powder) being represented in 
every case by exact natural-sized models of the 
charges formed of blackened wood. The whole 
ollection, together with numerous specimens of 


( 
cast-steel axle tyres and rails, and other specialities | 
f 


of the firm, is exhibited in a separate pavilion be- 


hind the centre of the Industry Palace, and between | 


itand the Machinery Hall. 


On seeing this pavilion and its contents, interest- 


ing though the latter be in themselves, the visitor 
cannot but feel a still greater interest in the works 
at which they were produced, and, in order to satisfy 
any desire for information which may arise on this 
bject, we will begin this article with a summary 
account of the establishments of Messrs. Krupp. 
The cast-steel works at Essen have been in ex- 
ence since the year 1810. In the year 1826 the 
original proprietor, Friedrich Krupp, died, and the 
management was taken over by his son Alfred, who 
has continued ever since in possession. To him is 
due the enormous development and world-wide 
fame cf the works, which, in the month of January 
of the present year, covered 988 acres; of this 
latter quantity 185 acres are roofed over. The 
number of workmen employed is over 12,000, with- 


at 


The articles manufactured consisted 


for the most part of plain and cranked axles, tyres, | 


wheels, crossings for railroads, rails and springs, 
cranked axles for marine engines, different parts of 
machines, boiler-plate rolls, spring steel, tool steel, 
guns, gun carriages, and shells, &c. 

There are now in work : 


Smelting furnaces ese eee one 250 
Reheating ,, «. ove ove 390 
Heating in aie ase eon one 161 
Puddliog a ain ons ov ove 115 
Cupola antes , 14 
Furnaces for different purposes eve 160 
Forges oe seo ose 264 
Coke ovens = ove ae que 275 


Steam boilers ee oe dei 310 
There are 71 steam hammers and 286 engines on 
the works, the sizes of the former and horse powers 
of the latter being given by the subjoined Tables. 
The total power of these steam engines represents 


Sreaw Hamers at Here Kaorr’s Works. 


N um ber 








Weight, cwt. 2 3 4 


Number 91574616 17 | 6 1° 4) 88 | 4; 21 16); 8 


Horse Power | 2; 4 6 8 10 


FIRE ENGINE, AT THE VIENNA EXHIBITION. 
CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, ENGINEERS, LONDON. 
(For Description, see Page 59.) 





10,000 horses. There are no less than 1056 ma- 
chine tools, viz. : 
Lathes ... et 


Boring and drilling machines ... ove 195 
Planing machines soe ove 107 
Punching ,, pie ote a 42 
Presses ose ese eve 32 
Grinding stones ... 63 
Emery polishing machines ove 81 
Tools of different sorts ... 142 


In the year 1872 the consur ption of coal mounted 
up to 500 million kilogrammes, or 491,535 toné, 
while the coke used was 125 million kilogrammes = 
123,315 tons. ‘The water for the boilers and other 
= reached the amount of 7700 miflion gal- 
ons, and the gas, which was made in the establish- 
ment and consumed in 16,500 burners, did not fall 
far short of 176 million cubic feet. The works are 
in direct communication with three railroads, viz., 
the Kéln Mindener, the Bergisch-Miarkische, and 
the Rhenish railways. In order to facilitate the 
traflic between the different shops, there are : 

1. Twenty-three miles of normal gauge railroad, 
together with 180 sidings, and 39 turntables, the 
rolling stock consisting of 12 tank locomotives, 
with cylinders 15.75 in. diameter, together with 
530 wagons. Six additional locomotives are being 
built. 

2. Nine miles and three-quarters of narrow gauge 


| line (gauge=.785 metre) with 147 sidings and 65 


18 2 1 6 2 3 4 1 l I 1 1 
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turntables. The rolling stock consists of 3 locomo 
tives, with cylinders 6.18 in. diameter, and 270 
; truncks. Four additional locomotives are being built. 
j There are farther 272 carta, and in all 191 horses 
employed the works: of these latter from 60 to 
a r gt - all ntractors, In order to reg 
late the tr tween the different shops there i 
P ’ aery with JO stations There is a 
re ar f : {70 men, who have also t 
: d f keeping the different yards and shoy 
f ‘ | ea reover, 166 watchmen 
$ . t ere technical side of the works 
oy but cla rganisation and the inatitutio: 
=| ' he firm in aid of the i rmy of 
1% ve } pa ire hardly les plete 
' | t of tl institutions may | briefly 
: ; r supply of good food, clothing, and 
+ i | y at h pest possible rate, together wit! 
; ' ! and medical attendance whenev ! 
‘ ‘ Wit objects in view several larg: 
. ' mar I the firm, have been founded 
' at e7 Sat of | in the way of 
f t ry can be had for cost price. At 
t | 1 taken 1 nthiy at these 
‘ ‘ up to 75 ulers, but 
; ( t useluiness andy] liarity, even 
; 3 ateadily « t : | 
f | ‘ I eover, one hot t bier 
i } » soda-water factory, ana a bakery w two 
, ‘ | } pr ! son U avera wmout 
: ’ s if sa per u th 
i: I t vay it me commoda n there ar 
ud ) eparate it igings prov I for ¢ rks 
: i ‘ I lers, and 4 for ¥ k me 
: t at pr nt inhabited by more than S000 
: g it owing to th reat deroand,. thi 
g of new houses i heise quest led with as 
¥ ray \ ‘ [here exist, n r. already 
’ ni a } at li ! y 4 ed 
work! Ww le i hort t | will he 
r ie } mort 
} There exists a hospital with | hed ( n 
| ( ler aret with 120 beds, both of w h are 
und nagement of phy I nd I ns 
prov | vy the fir By meat ofatl 
por pa hy workm< 
tl t i to free mes l ! 
thi f ‘ » veal There ar ! ? 
’ ‘ f le f pl ling for the sick, for i 
ra ss have hee niured or I 
fit for furt] n the service of the f . 
I ’ I fund the half t all the sult 
' f t lividual member Lhe tot 
: \ I S;2 wa if [5 f r tl 
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’ - Lie ‘ the iT ‘ { 
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: \ e fea re cla " ; 
: of tl ‘ iu } have 1 cessity | for tin 
Fl nat ta tem of ¢ t 1 in Prussia 50 | 
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; f of Friedrich Krupp possess portant coal and 
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| diem, with four blast furnaces. Six others are now Calibre ... ese 306 m. 
being built. The total amount of pig iron produced a nese of gun o over all 6.700 m. 
by these eleven furnaces does not fall far short of a 5.770 m. 


Weight of gun (including breech- 
piece ) 
Prepon lerance 


10 million kilogrammes, or 10,000 tons per month. 
Having now briefly reviewed this great organisa- 
~ . 4 


y 600 kilogs. 


tion we can turn from the works themselves to their The bore is rifled with 7 72 ) parallel peas S, having 
pro “ tions in the way of artillery, as shown in the | a uniform twist of one turn in 21.79 metres, that is 
\ 1 Exhibition The f object which strikes|to say, one turn in 71.6 calibres. The powder 
the attention is an enormous ingot of crucible steel, | chamber of this, and in fact of all large guns built 
tine wy » form the inner tube of a gun of 37 centi- | on the Krupp system, is slightly eccentric with the 
metres, or 14.57 in. bore. This block cocina 52,500|} bore. The reason is as follows: the chamber is 
kilogrammes or, slightly over 514 tons, and far sur-| always considerably larger in diameter than the 
ases in size those which were exhibited on pre- rifled part of the gun, in the present instance it is 
occasions, for in London, 1851, the largest | 315 millimetres against 305 millimetres. The con- 

got shown weighed 2250 kilogrammes, and was| sequence is that the shot bears along the bottom 
then considered such a wonderful production that it | line of this chamber, and is surrounded everywhere 


gained the only Council medal awarded to cast steel. | else with a certain amount of windage, its axis is 





in Paris, in 1855, the firm succeeded in turning | likewise parallel to but below the axis of the bore. 
one out weighing 10,000 kilogrammes ; in London, in | When the shot is moved forward by the pressure 
1862, a similar one of 20.000 kilogrammes; while in | from behind, the foremost end is the first to rise 
Paris, in 1867, they succeeded in doubling s | into the narrow rifled part of the bore, the rear end 
weight with an ingot of 40,000 kilogrammes. | still bearing on the bottom of the.chamber. ‘The 

The block now at Vienna was originally cylindric | consequence is that the axis of the shot is now in- 


in form, and has been reduced to its present in 
under a hammer weighing 1000 cwt. 


| clined to the axis of the bore, and the lead coating 


, and will, here- | as may easily be seen, does not take kindly to the 


after, be forged under the same hammer to the | grooves, but bears much harder against the extreme 
shape required as inner tube of a gun. top and bottom, thus injuring the accuracy of the 

We will now turn our attention to the finished shooting, and also leaving a space where the powder 
artillery and the carriages, and in treating the subject | gases can get in between the shot and the surfac: 
we will first consider the guns themselves in the | of the bore, and destroy the latter by the process of 


order of their size—beginning with the largest—and | erosion. All these difficulties have been obviated 
wil] afterwards pass on to the carriages. | by raising the chamber slightly, so as to bring the 


largest gun exhibited has a calibre 304 centi- | axis of the projectile strictly into line with the axis 


metres, or ]2in., and weighs, including the breech lof the gun. This plan has been adopted with 
piece, 36,600 kilogrammes, or just 36 tons. It is| equally good results by the Russians also; in fact, 
formed entirely of Krupp’s cast steel, and its con- | the eccentricity of the chamber may be clearly seen 
struction is the same in principle as that of the| by referring to the drawings which accompany the 
Russian gun described in EncrserrinG, June 13th, | article already referred to. The projectiles used 
1873, that is to say, it has one homogeneous tube | are two in number, namely: 
running from end to end of the gun, reinforced by ]. A steel shell for use against armour plates 
successive tiers of short rings, on one of which the | weighing 296 kilogrammes, or 651,2 Ib,, which with 
trunnions are forged; the chase is, however, not | a charge of 60 kilogrammes, or 132 1b., attains an 
strengthened by rings, as is the case with the | initial velocity of 465 metres, or 1525 ft. per second, 
Russian gun, but consists simply of the prolongation | and, 
of the inner tube mentioned above. | 2. A cast-iron shell weighing 257 kilogrammes 
Full detailed figured drawings of this, and all the | 565.5 lb., which with a charge of 50 kilogrammes 
other pieces of artillery exhibited by Krupp, will | 110 Jb., attains an initial velocity of 460 metres per 
hortly be published in these pages, so that we shall | second. 
here neglect dimensions as far as possible, and con-| The powder is prismatic, and for guns of 26 centi- 
tent ourselves with a more general description of | metres calibre and upwards, has a specific gravity 
the gun and its performances. It is almost need- | of from 1.72 to 1.76, while for smaller guns thé 
less to remark that it is a breechloader, the sys- | specific gravity is from 1.62 to 166. Concerning its 
tem of closing the breech being the Broadwell| nature and manufacture we shall have more to 


cyline iro prismatic wedge, with gas-check ring and | state another time. 


plate already described. It may here be remarked| The steel shells are very remarkable, being formed 
t t} stem of breechloading is now coming | of cast steel forged, with the cavity for the bursti 

i » uz wale. use in the Prussian army, the double harge also forged in them. The re are several 
wedge plan having been found wanting during the specimens in the pavilion cut in two, so that the 


late wal This was especially the case at the sieg workmanship of the cavity may be inspecte d, and 
of Belfort, where, after 800 rounds had been} certainly nothing could be more perfect. The 
fired with ]7-centimetre siege guns, it was found process of manufacture is, however, kept a great 

it the powder gases escaped at the rear in almost | secret. The price, far from being high, as one 


as large quantities as at the muzzle, and further} might naturally expect, is not greater for large 
firing with heavy charges had to be discontinued. | calibres than the ordinary chilled iron projectiles, 
Che circumstances in this case were, however, rather | while for small calibres the difference is but slightly 
abnormal, for the cold was so intense that the | in favour of the latter material. 
ground was frozen to a depth of over 3 ft., and the A 30.5-centimetre gun, of exactly the same mak: 
very cold steel, when suddenly expanded by the| as the one just described, was tested for endurance: 
of the hot gases, was fissured all over by a| inthe month of February of the present year before 
network of minute cracks, which rapidly were eaten | a Commission of Prussian and Austrian artillery 
ut and increased to the size of large channels, which | officers with the following results : 
extended right up to the transverse slot containing | In all, 230 rounds were fired with varying 
the breech-closing apparatus, and rendering it im- | charges, of which 
ble to maintain this latter gas-tight. Ther rounds. kilog. charges. 
, moreover, no skilled workmen at hand t 5 were with ... ose eve ove 20 
ert a new bush in the base of the bore, which, | Y acllsen id = ” 0 
had it been done, would have completely restored] agi > Sg 
efliciency of the pie ‘These are, however, | 5 : 65 
es which must be expected to arise, and | In every case with p rismatic po wwder and shot weigh- 
of a Broadwell ring and plate, either or b sth | ing from 300 to 305 kilogrammes. The gun was 
h can te removed and renewed by unskilled | quite uninjured, with the exception of that part of 


en in the space of two or three minutes, seems to | the chamber occupied by the projectile, which was 





vastly preferable to a system the removal of | slightly burned rhe trials will be continued as 

h requires a day, even under the most favourable | soon as Krupp’s new shooting range, 7000 metres 
reumstances, and, moreover, exacts the presence | long, is provided with the necessary arrangements 
of specially trained workmen, who are sure never to] The gun is destined for coast defence, and is 


hand when they are wanted. It is stated by | mounted for this purpose on a carriage and slide, 


those who have worked with the cylindro-prismatic | which will be described in detail hereafter. 

breech closer, both in action and at trials, thatif| The next largest piece, as far as calibre is con- 
wedge be taken out, cleaned and oiled at the | cerned, is a 28-centimetre = 11.0239 in. howitzer, or 
ymencement of each day’s firing, it will, with a} half mortar, also mounted on a coast carriage. 

noderate amount of care, continue to work we ell | It is much to be regretted that no ]]-in. full 
d smoothly for the whole 24 hours. |sized gun has been exhibited either by Krupp « 
rhe following are a few of the principal dimen- Aboukow, for up till now these ealibres have been 
ns and details of the 304-centimetre gun. | the largest in the Russian and Prussian services, 
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interesting experiments. The 28-centimetre 


-.e pow at Vienna is intended to be fired at very 


a athle 
2 “= though when fired at high degrees of eleva- 
E wedge cannot be withdrawn or the charge 
ed without turning the gun on its trunnions 
ugh a very considerable angle. ‘This incon- 
nee is caused by the rear end of the piece, at 

ngles, coming between the sides of the car- 
‘ oat. which leave no room for the withdrawal of 


> het tohes BD 
Y 


m the 
thr 
ven 


nigh a 


the breech piece. The following are a few of the 
principal dimensions : 
prises) 
metres. 
Calibre «+. ove oe eee 289 
Length of gun over all oes ose 3.200 
Length of bore ... 2.520 
kilogrammes. 
Weight of gun, including breech piece 10,000 


Preponderance ... eee 0 

The gun is rifled with 72 parallel grooves, the 

projecting portions, or ‘ Jands,” being 4.5 milli- 

tres in width. The twist is uniform, and makes 
‘ turn in every 11.2 metres, or 40 calibres. 


[he projectile consists of a long cast-iron shell, 


; 


weighing 199 kilogrammes when loaded, and the 
maximum charge 1s 20 kilogrammes of prismatic 
powder. The structure of the gan is the usual 


isteel core reinforced by rings. All details of 
initial velocity, and endurance, are wanting 


STATIONARY ENGINES IN THE 
VIENNA EXHIBITION.—No. V. 
WiInpiInG ENGINES 
of which four come from 


[ne winding engines 
Austria, one from Germany, and one from France, 
mostly show a high class of work, although 
some are scarcely as substantial as we are accus- 
tomed to make such engines Mesers. L. A. 
Quillia and CK Anzin (Nord), France, have a 
‘f long-stroke engines with drums for flat wire 


rope They are very highly finished— indeed their 
workmanship is exceptionally fine. The brake 
| is separate from the drums, and keyed on to 
the shaft between them There is a double brake 
which can be applied either by hand, screw gear, or 
ny steam 1 he rims of the drums are of wood, and 

arms from the rims outwards are also of wood, 
but finished off with iron rings formed of plates bent 
shape of an angle iron. The 


whee 


to something the 





valves are ordinary slides with expansion valves on 
the back, and the engines are fitted with link re- 
versing gear, The valve gear, however, is of the most 
extraordinary description ; the designer of it must 
\ } AVE been desirous of seeing how many rods, 
rs, links, and fulera (movable as well as fixed), 
1 use to obtain a very simple motion, instead 
‘ y fe Ww 
The Wilhelmshiitte Actien Gesellschaft fiir Mas- 
nbau und Eisengiesserei, of Sprottau, Silesia, 
exhibit a pair of engines with cylinders 575 mm. 
2. 1.) diameter by 1255 mm. (49 10 in.) stroke. 
are called 80 horse power, and are intended 
to work with round wire rope The drums them- 
s are not in place, the bosses only being fixed 
the shaft. but they are shown on the complete 
¢ of the engine, which is exhibited with it 
uble cone drums proportioned to maintain 
proximate balance between the ascending 
Chere is only one eccentric for each cylinder, 
orks a reversed link vibrating on a fixed 
The engines are reversed by altering the 
posit of the valve connecting rod in the slot 
link. Each cylinder has two inlet and 
t valves, which are f the « rdinary double- 
pe The spindles aré f course, vertical, 
1 jointed just above the stuffing box 
r | ed like the lever of a safety valve 
ls of these levers are lifted, and the valves 
ned, by shorter rs (acting as cams 
them) keyed on to cross rocking spindles; 
valve are close l agaim by weights. The 
ar is substantial, and the whole engine looks 
I ere meant for work. The brake is fixed on 
f tl drums, and can be worked either 
im or by hand. The piston rodsare produced 
1 and gnided 
In the pavilion of the Maschinbau Actien Gesell- 
(formerly Danek and Co.), 
pairs of winding engines Phe 
nders 19 in, in. diameter by 6 ft. 4 in. stroke, | The 
I rks with flat wire 1 pe, , 
net mY 


|engines they are all left open. 


or hand. The brake wheel is on the centre of the 
shaft, between the drams. 


‘a have been made the subjects of very careful | mentioned engines, it has a brake to work by steam 
j 


The cylinders have 


h degrees of elevation, as much as 75 deg. being | ordinary slide valves, the expansion being entirely 
It is also a cylindro-prismatic breech-| managed with the reversing link, by linking up. 


The arms of the drums are of channel iron, which 
is both neat and strong, the side spaces between 
the arms are fitted up with wood; in the other 
Messrs. 
other winding engine is a smaller one, and is in- 
tended only for shallow pits. Its cylinders are 9}in, 
in diameter by 18 in. stroke, and they are geared to 
the drums (which are 7 ft. in diameter, and are in- 


| tended for round. wire rope) in the proportion of 


about 1 to 4. The outside leg of each bedplate is 
carried forward to the centre of the drum shaft, 
and has the bearing block cast in it. This engine has 
only a hand brake. 


Danek's | 





| 


| 


be no more than are required. The crankshaft, 
piston and connecting rods, and much of the gear- 
ing about the engine are made of steel, The ordi- 
nary link motion is fitted with steam reversing gear, 
and an expansion valve works on the back of the 
main slide. The cut off are variable at will from 
0.15 to 0.5 with the expansion slide, and from this 
point up to 0.85 with the main slide. The piston 
rods are produced and guided behind. 
MERRY WEATHER'S STEAM FIRE ENGINE. 
Wen the nature and extent of the Vienva Exhibition 
are considered, it will be seen that the preesuations against 
fire ought to be of something more than the ordinary cha- 
racter. During the early days of the Exhibition the pro- 
visions made in this respect were far from satisfactory, bat 
now that the various pumping engines have been got to 
work, there is ample supply of water, and the various ex- 
hibitors of fire engines have done their best to render this 


The Prager Maschinenbau Actien Gesellschaft, | supply available in case of necessity. Amongst those who 
(formerly Ruston and Co,), Prague, show a large | have gratuitously aided in this way is the firm of Merry- 


pair of winding. engines, 


with cylinders 19.7 in, | weather and Sons, of Long-acre, who have placed at the 


in diameter by 74.6 in. stroke (19 in. by 6 ft. | disposal of the Commissioners four of their powerful 


in Austrian measurement), They are intended 
to develop 200 effective horse power, and to work 
pits from 200 to 300 fathoms deep. The drums 
are for flat wire rope, they are 8ft.in diameter 
on drum, and 14ft. in diameter at extremities 
of arms. The valve gear is on a patent system 
belonging to the firm. Bevel gearing on the 
main shaft drives a spindle lying along the centre 
of the engine between the cylinders. A long mov- 


able steel sleeve on this spindle forms in effect a} 


series of cams from which the valves (which are 
very much the same as in the Wilhelmshiitte engine) 
are worked, the expansion being thus automatically 
variable. The position of this sleeve determines 
the distribution of steam as well as the direction in 
which the engines revolve. The brake in this en- 
gine and the next can be worked either by steam 
or hand. The only other winding engine is ex- 
hibited by the First Salm’sche Maschinenfabrik 
in Blansko, and is of somewhat smaller size than 
Ruston’s, and intended for round steel rope instead 
of flat. The framing of the drums is of iron, but 
the drums themselves are of wood, and are 13 ft. in 
diameter by 34in. wide. The cylinders are 22 in. 
in diameter by 5 ft. stroke. 
made ball-shaped to allow for the shaft not running 
true, and the crankshaft bearings are made to 
adjust both ways. ‘The valves are slides, with a 
unique arrangement of inner slide between the valve 


The crank pins are | . - 
|; ment peculiar to these engines. 


J 
| 


steam fire engines, named respectively the Conqueror, 
the Victoria, the Austria, and the Danube. The first 
of these engines forms the subject of our illustration on 
page 57, and is one of Messrs. Merryweather’s large-class 
double-cylinder engines of the Admiralty pattern. It is 
worthy of notice, as possessing several new features of 


, construction, and as exemplifying, the leading principles 





and the cylinder face, by shifting which the engines | 


are reversed. 

The whole of these engines have alarm bells and 
apparatus for ringing them in time to prevent over- 
winding. 
very neat and ingenious, and we shall have more 
to say about them in describing the engines in de- 
tail. In most cases they have also an automatic 
connexion with the steam brake. All the engines 
have also some arrangement by which one drum 
can be disengaged from the shaft and kept steady, 


while the other is being driven round, the object of | 


this being to adjust the length of the rope. 


RoiuwG Mitt ENGINEs. 

The only engine of which we have to speak here is 
one which we mentioned in our preliminary classifica- 
tion, as being the one rolling mill engine in the Ex- 
hibition. Since then, however, Messrs. Englerth 
Cunzer’s engine—an engine which we have recently 
illustrated—has been got into place, so that, at 
present, there are two rolling mill engines in the 
We have so lately described Messrs. 
Englerth and Cunzer’s engine that we need not 
further refer to it heré but need only speak of 
Messrs. Danek’s. Strictly 
under notice belongs to the first section of engines 
wh ch ve described 
but its great size, along with the fact that it is 
with the gearing belong- 


Exhibition. 


speaking, this engine 


} iA sa} : 
having slide valves— 


thos 


fitted complete spur 


ing to a rolling mill, decided us to keep it by 
itself It is exhibited by the Maschinenbeu 
Actien Gesellschaft, formerly Danek and Co., 
Prague, a firm to whose exhibits we have had 


several times occasion to allude. It has a pair of 
cylind rs each 1100 mm. (43.3 in.) in diameter by 
1300 mm. (51.18 in.) and is intended to 


work with 75 lb. pressure of steam, and at 100 re- 


stroke, 


| volutions per minute, which is equal to a piston 


speed of over 850 ft. ‘The gearing isin the ratio of 


Prague, are|3 to 1, but as the engine is not to be set to work, 
large pair | the larger wheels are only made of painted wood. 


engine is throughout most massively con- 


and is intended for | structed, and has immense bearing surfaces, which 
to 150 fathoms, and, like the above- however, with the proposed pressure and speed, will 


These arrangements are, in some cases, | 





| improvements, 





observed by the firm. ‘The engine weighs barely 57 ewt., 
and has a pair of pumps 63in. in diameter, and 24 in. 


| stroke, and steam cylinders 8}in. in diameter, and 


the same stroke as the pumps. The pumps, as well as 
their fittings, are made of phosphor-bronze, this metal hav- 
ing been selected on account of its superiority over gun 
metal, in point of lighter weight with equal strength being 
obtainable with it. The boiler fittings are of the same 
metal. The boiler plates, engine frame, springs, &c., are of 
steel, the boiler tubes being of weldless drawn steel No. 18 
gauge. 

The engine under notice is fitted with a new arrangement 
of slide motion, designed by Mr. Edward Field and his 
assistant, which has been adopted by Messrs. Merry- 
weather, the effect being a material increase in the speed at 
which this class of engine can be worked. In carrying out 
this arrangement, each engine is provided with a hollow 
main steam slide, which is, in fact, a small cylinder, 
and is worked by means of a rod attached to it at one 
end, and in connection with the twisted bar arrenge- 
This main slide is worked 
by its own engine, and shuts off the supply of steam 
to the cylinder at the completion of the stroke. Each of 
these hollow main steam slides has working within it a 
small piston with a rod attached to it, which is in connexion 
with, and is moved by, the twisted bar of the other engine. 
The rod of this small piston has two holes drilled up it for 
part of its length, for the purpose of allowing steam to pass 
to either end of the cylindrical slide, in order to complete its 
streke, and so reverse the direction of the steam to and 
from the respective ends of the cylinder. 

Steam is supplied to this hollow rod by means of a third 
slide worked by the same twisted bar that moves the main 
slide. The ports in the hollow rod are so arranged that they 
open communication between the third slide and the hollow 
main slide before each of the pistons of the engines has in 
turn arrived at the middle of its stroke. It will thus be 
that No. 1 engine commences to throw over the 
slide valve of No. 2 engine for the purpose of starting 
its piston on its return stroke, before the piston of No. 1 
engine bas reached the centre of its stroke, so that by the 
time it bas arrived at the centre it will have thrown over 
the slide valve of No. 2 engine and started its piston. No. 
2 engine influences No. 1 in a similar manner, 

By this ingenious and simple arrangement there is no loss 
of time at the end of each stroke, consequently an increased 
number of strokes per minute is obtained. The fact that 
the speed and the amount of work done are both increased, 
has been proved by comparing the results of trials with 
this engine with those of one of Messrs, Merryweather’s 
latest engines of the same size, but without Mr. Field's 
In the first place the new engine, with 
100 lb. steam, does the same amount of work as the old 
engine with 130 1b. steam. In the next, with equal steam 
pressures, the new engine is found to give 20 1b. higher 
pressure in the pumps than the old. Lastly, about the 
same water pressure is obtained on a 2} in. nozzle that 
formerly was got upon a 2in. nozzle. A further ad- 
vantage obtained by the introduction of this slide jacket is, 
that either engine can be worked separately by merely 
placing the other at half stroke, and locking its main steam 
slide by means of a steel pin, This ability to work one 
engine independently of the other is a very important 
feature, for should one engine become temporarily disabled 
at a fire, the other would remain in perfect working order, 
and could be used independently. Several trials of the 
Conqueror were made previously to its being sent to 
Vienna. Steam was raised in from 7 to 8 minutes from 
cold water ; a jet 2} in. diameter was projected to a hori- 
zontal distance of $20 ft., and water was pumped through 
a line of hose about 1000 ft. long, with one pump and 
engine thrown out of gear, the whole of the results proving 
satisfactory. 
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PROPOSED BRIDGE FERRY OVER THE RIVER TEES, AT MIDDLESBROUGH. 
.35 , ji DESIGNED BY MR. CHARLES SMITH, ENGINEER, HARTLEPOOL. 
i 4 (For Description, see Page 62.) 
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HORIZONTAL COMPOUND ENGINE, AT THE VIENNA EXHIBITION, 


CONSTRUCTED BY THE GORLITZER MASCHINENBAU ANSTATT, GORLITZ. 




















One of our double-page engravings this week represents 

mpound engine made by the Gorlitzer Maschinen- 
and exhibited by them in the Ger- 
Fig. 1 shows 


bau Anstatt (Gorlitz), 
section of the Machinery Hall at Vienna. 


omplete side elevation of the engine, Fig. 2 a sectional 
through the centre of the cylinders, while Fig. 3, on 

the present page, is a section through the bedplate and guide 
bars looking towards the shaft, Fig. 4 a cross section of 


ylinders, and Fig. 5 a section through the air-pump, 
ndenser, and feed heater, looking towards the cylinders. 


The engine has a bedplate of an irregular shape, but 
in most places, a (section on each side, which 
s rts the plummer block, guide bars, and cylinders, and 


to which feet, projecting from the condenser, are secured. 
vlinders are cast together, the metal between 
2? in. thick. he high pressure 
rhas an ordinary expansion valve, adjustable by a 
ind left-handed screw, working on the back of its 
D The only peculiarity about this valve is that it is 
arranged that the centre line of its spindle is in the same 
th the face of the valves, instead of being consider- 
This is managed 
making the main slide extra deep and recessing it all 
f the centre, as shown in the cross section Fig. 4. The 

t off can be varied from one to nine-tenths of the stroke. 
> seen that the two piston-rods work one crank; 
the steam must therefore pass direct from the front of the 
ston to the back of the large one, or from the back 

f the piston to the front of the large one, as the case may 
without any intermediate chamber ; indeed the smaller 

@ space between the two pistons the better. The steam 

s carried from the high to the low pressure cylinder through 
‘port passing under both of them, and the lew pressure 
valve chest is made as small as possible. The valve for the 
large cylinder is merely an ordinary slide. The cylinders 
are not jacketted in any way, and they each have loose 
vers at both ends. It will be noticed the stuffing boxes 
and glands are unusually deep; some additional depth, 
however, might very advantageously be added to the piston 
rod bushes, even at the expense of the length of the glands, 
as noone would work the engine with the glands almost 
hard up against the bottom of the stuffing boxes. The 
-- W pressure piston rod is made considerably larger than 
the high pressure one, a somewhat unusual arrangement, 
but perhaps necessary (with this proportion of cylinders) 
in case ot the cut off in the small cylinder being ever as 
tate in the stroke as the gear allows it to be. The low 
Pressure piston also is the deeper of the two, this being 
allowed for by making the high pressure cylinder covers 
Project further into the cylinder than the others. The two 
piston rods are attached to a plain crosshead, with a cast- 


ihe two 


n the centre being 
nd 





above them, as of course is usual 

















iron guide block on each end. The guide bars are cast tron 
and bolted separately to the bedplate, and instead of giving 
the guide blocks flanges, they are each made to bear outside 
solidly against a third face in the guide bars, so as to take 
any cross strain on the crosshead. The connecting rod has 
gib and cottar adjustments at both ends, and is forked at 
the crosshead end ; its position relative to the two rods will 
be seen from Fig. 2. Examination will show the centre of 
the part of the crank pin in the crank is in the centre line 
between the two pisten rods, and the wish to obtain this 
result has probably been the reason for the somewhat one- 
sided position of the connecting rod. The crank itself is 
one of those elsewhere referred to, in which the crank pin 
end is made needlessly strong. In this case, however, the 
sides of the web are simply tangential to the two bosses, 
so facility of machining may be, to some extent, pleaded 
as excuse for the shape. The main bearing cover is held 
down by four bolts, and the brasses are adjustable in two di- 
rections. The high pressure valves are worked by ordinary 
eccentrics, and the low pressure valve is also worked from 
an eccentric through the intervention of levers and a rock- 
ing shaft working in a bracket fixed on the end of the bed- 
plate. The governor is of the ordinary kind, driven by a 
strap from the shaft ; it drives in its turn a train of wheel- 
work enclosed in a case placed over the expansion valve 
spindle, and a lever from it (seen in Fig. 1), by giving a 


small angular motion to a centre spindle, causes the gear 
through worm gearing to turn round the valve spindle in | 


one direction or the other, and so alter the cut off; an index 
on the slipper guiding the end of the spindle (see Fig. 2) shows 
what the grade of expansion is at any particular moment. 
The exhaust steam from the low pressure cylinder on its 
way to the condenser passes through a cylindrical feed 
heater (Figs. 1 and 5), through which the water passes in 
twelve wrought-iron tubes. From the feed heater to the 
condenser the steam passes through a valve by which, if it 
be wished, it can be sent direct to the atmosphere, and the 
engine worked without condenser. The condenser itself 
forms a continuation of the bedplate, and serves also as an 


air pump seat. Fig. 5 shows clearly the relative position | 
of the exhaust pipe and the injection cock, as well as the | 


The air pump stands immediately 


form of the condenser. 
It is double 


above the condenser, to which it is bolted. 
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valves are ordinary india-rubber valves on brass gratings. 
A cross pipe joins the two delivery valve chests, and from 
the centre of this an open air pipe rises. The water is 
delivered downwards, through separate delivery pipes into 
the main discharge pipe, seen in Figs. 2 and 5, The feed 
pump is bolted by a bracket to the bedplate, and is worked 
direct from the high pressure piston rod head. It delivers 
the water direct into the feed heater. 

The dimensions in millimetres are placed on the en grav 
ing; but it may be convenient to reproduce here the prin- 
cipal of them in English measurement : 


ft. in. 
Diameter of high pressure cylinder . 0 12 
* low - «a. + Ia 
Stroke ae 


Distance between centres of cylinders 0 203 
Distance from centre line of cylinders 


to bottom of bedplate ove 0 194} 
Diameter of steam pipe ooo eve 0 3 
ae exhaust pipe ies 0 5} 
9 air pump ... one ove 0 64 
% feed pump ... soe ooo o ig 
Stroke of both pumps . eee 2 7% 


Diameter of crankshaft journal evs Oo 6 


Length of bearing ‘on ; 0 9, 
Diameter of high pressure piston rod ... 0 i} 
Diameter of low ” ” o 2 


Length of connecting rod '... «. 7 34 
Diameter of flywheel ... ove oe 
Number of revolutions per minute 60 

Steam pressure in boilers ; 75 


The machine is well made, and is as simple in its con- 
struction as an ordinary non-compound engine, and it must 
on this account be commended. We cannot, however, omit 
to point out one or two things in its design which do not 
seem altogether free from defect. In the first place, 
whether the connecting rod is placed in its present 
| for the reason we have before suggested, or in order that its 

centre line may be opposite the anticipated centre of pres- 

sure on the crosshead, we think it would be better if crank 
| and bearing were bodily shifted so mach to one side as to 
| allow the connecting rod head to come where the crank is 
at present. The fork might then be made considerably 
smaller, and placed symmetrically between the two rods. 
It is probable that in ordinary working, and with a cutoff 
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not later than 4 in. stroke in the high-pressure cylinder, the 
total average pressure on the two pistons will he just about 
and so any reason for one-sided arrangements will be 
away with. It would be certainly better, although 
more expensive, to have a double crank and a bearing on 
both of the but if this is not 

necessary, at any rate the side not having a bearing might 
ghter than itis. The long passage between the 
make a considerable difference in the 
steam efficiency unl cut-off in the low pr 
arranged—as it may be—to suit large 
passages. Lastly, it is to be 
every reason except the facility 
that the principal castings are in 0 many 
plate, plummer blo« 


equal, 
re 








sides bedplate thought 


be made 
two cylinders will 
ff eas the 


asure 


cylinder is specially 
regretted for 
of tran 
different 
k, two guides, cylinders, four 


feed pump, con 


capacity of 
one—namely, 
aport 
pieces— bed 
and their covers, 


covers, two slide cases 


delivery valve boxes, 








denser, air purmy and so on. In 
order that the engine may be easily packed for shij 
ment, the numberless pieces are often an advanta, 
the wh taking up sometimes less r » 1 A 
dozen } in two or three but for all reasons 
connected with the machine itself it is certainly ad 
vantageous that as many of them as possible should be cast 
owether, and that the number of joints should be as ich 
6 possible reduced. The destination of the engine m in 
each case determine the manufacturer how far he can go in 
casting ¢t ifferent parts together 
THE NEW LEEDS BRIDGE 

Iw addition to a perspective view on page 64, we this week 
give in a double-page engraving the remaining details of 
the Leeds new bridge, which was formally opened for traffic 
the week before last, and which was fully described and illus- 
trated in our numbers of June 27th and July 4th. The 
present engraving shows, at Fig 1, a plan of the buckled 
plate floor and of one of the ribs," and at Fig. 2 an elevatior 
of half of one of the wrought-iron ribs of which there are 
eight in the bridge, the two outside ribs being of cast iron 
Figs. 3 and 4 are vertical and horizontal sections taken 
through the rib at the springing on the lines, O P and QR 
a8 indicated Figs. 5 to 9 are elevations of the cross girders 
taken at five different points, indicated by the reference 
letters. Fig. 10 is a section of the main rib taken through 
the centre, at K L, and Fig. 11 another section through the 
lines’ MN Fig.°12 shows an elevation of the temporary 
timber bridge which did duty during the conetruction of the 
new on the arches of the old bri ige are also seen in outl 
beyond it. Figs. 13 and 14 show respectively a trans: 
section and a part elevation of the timber bridge. We also 
subjoie an approximate statement of the loads and strains, for 


which we are indebted to Mr. T. Dyne Steel, Mem. Inst. C.1 


the engineer of the work. 
Loans asp Stratus on Ancurp Ries 


Dead Load on each Intermediate Arched Rib. 


t ri q lt 
Granite pitehing ee ow 2010 UY 8 
Bituminous concrete ... eee 19 156 216 
tuckled plates, &c. ... ese ,6 4a 
Cross braces ... eee 0 4210 
Spandril filling sil 2 20 
Cross girders ... eve eee 8 8 » 14 
Arched nb eee ee eve 1210 Uv O 
68 15 2 6 
Dead Load on each Face Girder. 
Bituminous concrete, York landings, 
and sand filling, under... a oh 
Buekled plates 219 315 
Cross gir ders ... eee 1 ll { t 
Face girders and spandril filling 1 10 
Parapet castings occ eve m = ss 
6448 1 
Live Load taken at 200 0) per superfi al fi tof } j n 
Intermediate girders or arched ribs 
LOb ft. Gin 6 ft. 9m. 200 Ib-eceay, 63 tons 
Face g rders 
104 tt. Gin. «451 4) in. x 200 Ib say, Jl tons 1 cw 
Compressive Strain at Centre of Intermedia drched Ribs 
it 
Span of rib at neutral axis ! 
Kise of + at centre ose 10 
Dead load, say, 7 tons 
tons 
40 tonax 1 t . 
1.88 
a i t 
I ve ad, say tor 
‘ 105 ft 
82.68 
Sx 10 ft 
174.56 
Cross sectional area rib at centre 85.7 f ‘ 


Dead load, say, 64.25 tons 
tons 
64.25 tons 103 f 
8435 
Lui 
Lis vad, 31 tonsa 1 ’ 
L.5 tons l ft 
$1.34 
S i 
125.67 


Cross sectional area at centre, 118 square inches 
125.67 tons ~ , 
- =1.07 tons per square inch. 

115 square inches 


Wind or by 


PROP OSED BR IDG E r ERRY AT 
MIDDLESBROUEH. 
For some years past the ever increasing traffic across the 
River Tees at Middlesbrough has caused attention to be 


prominently called to the necessity of providing some better 


means of transit than that afforded by the existing small 
ferry boats, and a number of rival schemes have been 


Thus there 
swing 


desired end. 


under 


brought forward for attaining the 


have been advocated a tunnel the river, 


bridges, a lifting bridge, and last. but by no means least, 
the “ bridge ferry,” of which it is now more especially our 
bject to speak. 

This “ bridge ferry’’ has been designed and proposed by 


Mr. Charles Smith, the mar 
Works, Hartlepool 


Hart pool Tron 
les many excellent as well 





and it inclu 
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| be erec 


| and be 


| be aft 


| braced t 
~ | averaging 7,i0. in 


folding and other temporary works, both for the span across 
the river, and by reason of the great height, for the portions 
of the work on each shore as well hese desiderata are 
attained in the design proposed, as will appear from the 
following description. 

Piers. —The piers each consist of two clusters of columns, 
spread sufficiently far apart to admit of the slung traffic plat- 
form passing between them. Each pues consists of three 
columns meeting at the top, spread out at the base, and 
gether. The columns will be of wrought-iron plate, 
thickness, and will taper from 3 ft. 
6 im. in diameter at top to 5 ft. 6in. in diameter at bottom. 
The bracing wiil be of wrought-iron lattice struts and ties, 
and the columns will be filled with concrete. For the foun. 
lation of the piers the ground may be excavated to about 


low water level, and piles driven in and levelled. The space 


| exeavated may then be filled in with concrete (6 to 1 hydraulic 
| lime), and the wrought-iron columns bedded in and bolted 


down to base plates fitted in this concrete. The piers will 
ted without scaffolding, by adding successive le agthe 
om the base upwards, filling in the concrete to give weigh 
ii stability as the work proceeds. 

Superstructure.—This will consist of two main continuous 
girders of lattice construction, braced togetner at both top 
ttom members with lattice struts and ties. The work 
will be erected without scaffolding as follows :—After one 
cluster of columns has been completed to its full height, a 
convenient length of the portion of girder immediately rest- 
ing upon the pier will be hoisted up, the ends being steadied 
by a pair of wire ropes attached thereto. These r pes will 
erwards secured to the base of the pier, as shown by 
lines in sketch (Fig. 5, page 60). The short length of 
girderon each cluster of columns will then be braced together 
horiz and vertical! y. and an additional length of 





jotted 


yotally 


| girder may be simultaneously added to each projecting end 


| strain will be altered. 


if the portion erected. Another wire rope may then be 
porns ¥ to the end of the land portion of the girder and 
sured to a screw pile or otherwise. By keeping the river 
. wrtion of the girder always in advance of the land portion, 
the wire rope will be kept taut and ample stability attained. 
When the land span has been carried out to its full length, 
the permanent anchorage ties and bracing may be erected, 
without scaffolding, from the end of the main girder as a 
crane. 
The erection of the 320 ft. span central girder, will then 
proceed by the same process of adding portions to the end of 
the cantilever, but the junction of the top flange with the 
end of the cantilever will be secured by bolts instead of rivets, 
as it will afterwards have to be severed. (See Fig. 6). 

When the cantilevers have been thus carried out from each 
pier until they meet, the two ends of the centre girder will be 
rivetted together, and the bolts will be struck out of the top 
nt of the said girder and cantilever, when the conditions of 
The strains upon the cantilevers of 





J 


| river and land portions and upon the anchorage will be re- 


| 
| 
| 
| 


i 


1s novel features, which render it entitled to special atten 
tion, not only by the authorities of Middlesbrough, but by 
those of other places where similar conditions exist 
Of urse, in the case of a busy river like the Tees, it is 
f great importance that any means adopted for accommodat- 
ing the cross traffic should interfere as little as possible with | 
the carry » of the traff und down stream, and if 
objections existed, there can be no doubt that a 
t el or a hig level bridge would afford the best means 
f at ng tl end. But both t tunnel and hich level 
g ‘ lent of t r gh cost, lve the ffi 
he appr hes, and in t ase of the | evel 
t se Ww ld, i a flat strict lik that M tles 
rt r i pra ally i rm nta stacie, 80 | 4 
as t t lve was utilised by tl traf ussing over it in 
tl or ar way Mr. § tt howeve has desig la 
eans of utilising a high } l bridge, while maintaining 
th asselig and xls to be transported at the ordinary 
level of the river banks, and the means by which he has 
atta 1 this end we shall } uble to explain by reference 
t r 4 ~ page OY, ’ ' 
Referr to Figs. 1, 2, 3, and 4, on that page 
th t | ( sts of two 
r, and connected 
girde f inderside of thes 
L50 ft. a , The greatest depth of the 
z f 1 the least 35 ft., and they wou 
aced at a distance apart that between them there 
iy run a travelling platform or “ bogie’ of 40 ft. gauge 
I rails which t travelling frame runs are sup- 
if the lows fia soft virders, as will be ex- 
plained presently, and the width of the structure outsid 
t sw l be 47 ft The deflection of the girders with 
full load tl entre is calculated at 44 in 
} n the travelling platform just me ntioned is slung, by 
a peculiar arrangement of wire re e slings, another travel- 
ling { this platform Saher furnished with a pas- | 
senger cabin, and lines of rails for receiving 
railway wagons ver travelling platform is | 
moved across the high level girders, this lower platform is 
arried across the river from a similar landing place on | 
the opposite bank, and it would thus continue the traffic on | 
t r ary str or railway levels, and necessitate no 
x approaches. At Middlesbrough the two landing 
places w i be on the same level, but of course Mr. 
Smith's plans would be equally applicable to cases where 
he lat g aces had to be situated at different levels, the 
bi level girders being in such instances placed in an 
inclined positios 
Referring to Figs. 1 and 4, it will be seen that the slings 
by w h the travelling platform is suspended from the 
upper travelling frame are crossed in a peculiar way, and | 
Mr. Smith has proved by model that this mode of suspension 
s the platform great stability, and prevents any liability 
f pleasant oscillation being set up by the action of the 


stopping and starting. The hauling to 


elling platform, Mr. Smith proposes to effect by 


it tray 





and fro | 


re 
i pair of endless ropes, either of whix b wonld be strong | 
' gh to do the work, so that in the event of one rope fail- 
g from any cause the platform would not be stopped. 
Ine ropes would be driven by a pair of engines arranged 
that either of them could continue working in the 

‘ t of the failure of the other. The stopping and start- 
ng of the engines would be effected from a pilot house at 
the t f the passenger cabin of the suspended platform, 
while self-acting gear would also be provided to bring the 


zines to a stand on the pl 
urney. 

The Middlesbrough Ferry Committee, to 
Smith's plans had been submitted, 


atform arriving at either end 
whom Mr. 


and the estimates checked 
ngineer, the matter was laid before 


matter further investigated, 


in independent 


|Mr. DB. Baker, who has lately made a preliminary 
report i sting the general features which it would, in 
his opinion, be desirable to adopt in the construction and 
rection of the ferry. This preliminary report is as fol- 
lows 
Genera! Considerations Affecting Choice of Design—The 





bridg being 


g across a navigable channel which must be kept 
would be inadmissible to float 
it into place. The great height equally 
1c adoption of scaffolding in the river, with open- 
gs let for navigation. If a suspension platform were 
the cost of the temporary works would form a 

and from the lightness of 


bstructed at ail times, it 
» bridge and hit 


of the whole 
such works, combined with the great span, great difficulty 
would arise from their oscillation during a gale. It is ap- 
parent also, from considerations of economy that the whi Je 
of the work should be so contrived as to dispense with scaf- 


ree pe 
large fj 


reentage 


having desired to have | 





duced, and those upon the flanges of the centre girder will 
be reversed in character. The proportions of the centre 
| girder and cantilevers have been so adjusted that the maxi- 
mum strain upon the metal during erection shall be about 
the same as the maximum strain upon the finished structure 
when in full work. The main girders will be secured to one 
pier, and will rest on rollers upon the other pier. 

The anchorage bracing will vibrate with the expansion and 
contraction of the girders, and if desirable to give greater 
stability in a longitudinal direction, the wire ropes used in 
erection may be employed to connect the top of the piers to 
the base of the anchorage, and the top of the anchorage (on 
side where girder is fixed to pier) to the base of the pier, as 
shown in sketch. (Fig. 7). 

Anchorage.—The proportions of the superstructure are 
} such that there will always be an upward pull upon the 
anchorage, even when the traffic platform is on the land side 
of the pier. To form the anchorage, holes will be excavated, 
base plates secured to end of anchorage trusses, and concrete 
filled over and around same, to give the necessary weight. 

Wind Bracing.— Horizontal bracing will be carried con- 
tinuously from end to end, at level of both top and bottom 
members, and lateral stability will be secured partly by the 
attachment of this bracing to the main piers, and partly by 


| the diagonal arrangement of the anchorage bracing. 


General Details.—To keep the weight of the structure 
within that estimated, the greatest skill and care will have 
to be exercised in arranging the details. As the dead load is 
so much greater than the live load, and the span and height 
of the piers are so large, it has been found desirable to intro- 
duce steel to some extent in the superstructure. This, how- 
ever may be employed to a consijerable extent in the form 
of old steel rails of the Vignoles pattern, so that little adi li- 
tional cost per ton will occur in some instances. It will be 
necessary, however, to pro wide for the larger proportion of 
the steel used being Bessemer steel plates. The general 
form of the different members of the structure will be as 
shown in Figs. 8, 9,19, and 11; Figs. 8 and 9 showing respec- 
tively heavy and light sections of the flanges, and Figs. 10 and 
ll heavy and light sections of struts, these struts being used 
for both vertical and horizontal bracing. 

Ties of Flat Bars.—Those for the horizonta] bracing dished 
down and up respectively, at top and bottom flanges, and 
connected at intersection by a light rod, asshown in Fig. 12 ; 
and the general cross section of the bottom of each girder 
with rail and rail bearers will appear as shown in Fig. 13. 


Estimate of Quantities for proposed “ Bridge Ferry” across 
the Tees, at Middlesbrough. 





Ironwork. Wrought Cast 
iron. Steel. iron. 
tons. tons. tons. 

Main span, 650 ft. 
One centre portion, 320 ft. span con- 
taining , ‘ 108_—Ci«s, - 
One centre portion, 320 ft. span con- 
taining » 52 4» 
Two cantilever portions, 175 ft. ‘long... —. « nee 
” » ” ov » 79 ” 
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Wrought Cast 
iron. Steel. iron. 
tons. tons. tons. 


Quantities (continued). 


Side spans. 
Two side spans 165 ft. long . os 134 a” 
ve ” ” ove oe Ls a 
Anchorage, &e. 
Anchorage and bracing 7 ‘ae Oe 
Base plates... ove ove hes ae s 
Piers. : 
Piers and bracing des eve mo 2 Oe ae 
Base plates... eee ove poe a ae 
Total pes of 696 173 44 
Masonry &c. 
Concrete filling for pier cylinders 
containing =... : ~~ 960 eubiec yards. 
Concrete for base of piers and 
anchorage containing... 8,000 * 


Timber in piles, &c., containing 15,000 cubic feet. 
Upon the quantities above given the following approxi- 
mate estimate has been based, the prices taken being de- 
rived from current quotations : 

Estimate of Prices for proposed “ Bridge Ferry’ across the 
Tees, at Middlesbrough, Including Appliances for con- 
ducting Passenger, Cart, and Railway Wagon Traffic. 

£ 


696 tons wrought iron and 53 tons steel 





erected @ 251. per ton . ee 18,725 
120 tons steel erected @ 32/. per ton 3,840 
44 tons cast iron (open sand castings) base 
plates @ 8/. per ton 352 
960 cubie yards concrete filling for pier 
cylinders @ 12s. 6d per cubic yard ... 600 
3000 cubic yards concrete for base of piers 
and anchorage @ 14s. ove 1,500 
15,000 cubie feet of timber piling, &c. 
@ 3s. 6d. per cubic foot ete » 2a 
Rails, rail bearers, &c., for bogie ° 1,500 
3ogie and fittings eee 400 
Traffic platform, omnibus, and fittings ... 500 
Engines, boiler, and fittings 500 
Rope pulleys, guide pulleys, and pendulous 
levers ove ove ove one * 170 
Wire ropes (suspension and working) ... 200 
Winches, capstans, and winch boiler for 
working wagons ‘ as 250 
Total 81,192 


Mr. Smith has also got out the following estimate of 
working expenses and maintenance : 


Estimate of Working Expenses and Maintenance of “ Bridge 
Ferry,” with Staff of Attendants sufficient to conduct 
Passenger, Cart, and Railway Wagon Traffic, working 
time 18 hours Day, say from 5 a.m. to 11 p.m., allowing 
a Double Shift of Attendants. 

Per annum. 


Enginemen sos eee «» 160 
Pilots exe nce ose oop . 150 
Guards eee F . 160 
Wagonmen pa ove ooo 120 
Winchmen ... oon ies . 120 
Collectors .. ooo in: ae 
Fuel ou one geo ove a!) ae 
Oil and stores oes , ove one ee 


Annual! working expenses Total ... ae 960 
¥9 painting, repairs, and general main- 
tenance, say : eee 


Total . 1260 
Mr. Smith estimates the transporting capacity of his 
bridge ferry,” even if worked at a speed of but five 
miles per hour, as amounting to 1,380,000 tons per annum, 
the working time being taken as but twelve hours per day, 
while, if worked eighteen hours per day, the transport may 
be taken as about 2,000,000 tons, With even half this 


amount of traffic, or, say, 1,000,000 tons per annum, a 
charge of but a little over three farthings per ton would, 
as he states, provide for a dividend of 64 per cent. on the 


estimated capital required, this being independent of the 
revenue derived from passengers. 

Altogether Mr. Smith’s plans are characterised, as we 
have already said, by much novelty, and by many features 
of special value, and we are glad to hear that they have 
received very favourable attention in the Middlesbrough 
The arrangement is one which enables the over- 
head girders to be conveniently placed at any height which 
the river traffic may necessitate, while, the amount and dis. 
position of the load being strictly defined, it is possible to ob- 
greatest economy in designing the details of the 
structure. The difficulty of erecting such a work without in- 
terfering with the river traffic has been successfully met by 
Mr. Baker in the plan suggested by him, and altogether 
the scheme is one well deserving support. Besides Middles- 
brough, there are many places—Glasgow, for instance— 
where such a “ bridge ferry” as we have described would 
‘lo good service, while we expect to find that Mr. Smith's 
plans will receive considerable attention on the other side 
of the Atlantic. 


istrict, 


tain the 








Caxapiay Ligntnovuss.—A.light tower has been erected 
on Rocky Point, at the entrance of Harbour Breton, Fortune 
Bay. A fixed red light is exhibited at an elevation of 68 ft. 
above the level of the sea upon a square tower 14 ft. high, 
upon which stands an octagon, 4 ft. high, the sides painted 


STEAM JACKETTED CYLINDERS. 

o Reply -_ ag ov Excrvernixe. . 

TR,— ying briefly as possible to your article upon our 
letter of the ithe published in your edition of the 18th inet., 
we beg to state : 

1. t when in previous correspondence we have spoken 
of economy we have implied comparative economy as between 
a carefully “lagged” cylinder, as shown in our letter of the 
14th inst., and others. 

2. That we have never met with a portable engine with its 
cylinder covers so “coated with a gummy non-conducting 
substance resulting from the deposition and drying of the 
lubricating materials on those surfaces” that one could 
— one’s hand on them when the cylinder was filled with 

m. 

8, That our experiments have been made with our own 
engines, having, it is true, partly for the sake of extreme 
lightness and portability, “short strokes, and in which the 
area ei the covers form a very important proportion to the 
intemal area of the cylinders.” 

4. That in a steam jacketted cylinder we do not admit that 
the chance of leakage taking place into the cylinder from the 
holes which admit the steam to the covers is “ infinitely 
small,” especially where the joints are made by an ordinary 
engine driver, and that although leakages into a cylinder 
may or may not be more frequent than leakages out of it, 
they are infinitely more detrimental and liable to escape 
detection, and in this way, therefore, are much more to 
feared. 

5. That the fact that we abundantly understand and 
appreciate the “ avowed purpose” of a steam jacket is proved 
by the paragraph No. 2 of our letter of the 14th inst., and 
we do not labour under the load of ignorance with which you 
fain would saddle us. . 

6. That a valve chamber totally unprotected from radiation, 
as in the second illustration in our letter of July 7th, will not 
maintain steam at boiler pressure, 

7. That your bare assertion concerning other makers’ 
(whese position is most undeniable) intentions “for the 
Suture” loses much effect when a fortnight later one sees the 
gaid makers exhibiting at your favourite “rendezvous” 
eight engines, one of them only having two slides for the 
purpose of variable expansion. 

8. That having thoroughly convinced ourselves of the utter 
hopelessness of an argument with the editor of a scientific 
periodical in his own columns, and having fairly established 
our point, that we used in years gone by—even before the 
existence of the ENGINEERING—to steam-jacket our cylinders, 
and that we have only discontinued to do so under well 
weighed convictions, we beg now to retire from this corres- 
pondence, not ungracefully, as we hope, but taking our stand 
with the benighted locomotive engineers, who have not 
kad a Royal Society to guide them, and who will not hearken 
to your advice. 

hanking you most sincerely for the space so freely accorded 
us in this and previous editions, and leaving to you, sir, your 
privilege—the last word, 

We have the honour to remain, 
Your obedient Servants, 
RicuaRD GaRRETT anv Soss, 

Leiston Works, July 21, 1873. 

[The above letter of Messrs. Garrett’s requires little notice 
from us; and, in fact, after what we have already written, we 
should not comment upon it at all, were it not that it contains 
some statements of which it may be worth while to expose 
the fallacy. To avoid the necessity of repeating Messrs. 
Garrett's statements, we shall refer to the numbers of the 

graphs containing them. (1) If Messrs. Garrett mean 

y this that their lagged cylinders will give better results 
than unlagged cylinders, we can merely say that we are un- 
aware that this’ was ever doubted by anybody. The action 
of a steam jacket is, however, totally distinct from that of 
external lagging, and the latter cannot replace the former, 
nor vice versd. For an economical engine both are required. 
(2) Here Messrs. Garrett have again wandered from the 
question at issue. The fact that a cylinder cover feels hot to 
the hand outside is no proof that the internal surface will 
give off heat to the steam in contact with it with sufficient 
rapidity to render the steam jacketting efficient. We do not 
suppose that Messrs. Garrett could place their hands with 
comfort against the unlagged surface of a boiler having steam 
up toa pressure of, say, 60 lb. per square inch, notwitnstand- 
ing that the internal surface of that boiler might be coated 
with 4 in. of scale. And yet scale cannot be classed amongst 
the good conductors of heat. (3) We do not know the pre- 
cise dimensions of Messrs. Garrett's engines, but we presume 
that a 9-in. cylinder, with 12 in. stroke, does not differ greatly 
in its proportions from those adopted by them for their 
8 horse power portables. In such a cylinder the area of the 
cover would be about 18 per cent. of that of the interior of the 
barrel, or, in other words, if both barrel and cover were 
jacketted, the proportion of steam-beated surface would be 
greater than if the barrel only were jacketted in the propor 
tion of about 6 to 5. Thus, supposing for an instant that 
the effect of a steam jacket was proportional to the area 
jacketted, then in the case supposed, not jacketting the 
covers would reduce the saving effected by jacketting one- 
sixth. Why Messrs. Garrett should prefer to throw away 
tive-sixths of the saving because they object to the use of means 
for obtaining the other sixth, we do not understand. (4) 

This paragraph requires no reply on our part. We may, 
however, express our regret that Messrs. Garrett have not 
explained why a leakage into a cylinder should be “in 
finitely more detrimental ’ than one out of it. Most engineers 
would hold a different opinion. (5) A comparison of this 
paragraph with the paragraph No. 2 referred to, is sufficient 
reply. (6) Whether or not the steam pressure would be 
maintained in a valve chamber if unlagged, simply depends 
upon the erea of the steam way into it. In any ordinary 
case the loss of from external radiation would be in 

iable. As, however, nobody has becn advoeating un- 





aiternately red and white, 


lagged valve chambers, we fail to see the pertinency of 





Messrs. Garrett’s remarks on this head. (7) 

leave time to determine who is right in this matter, Pro- 
bably the engines referred to by Garrett were made 
long before our remarks were written, The remainder of 
Messrs. Garrett's letter demands no reply from us.—Ep. E.} 


We can safely 


STEEL BARS oc. BELLS. 

; To tus Epitor ov Exoiseenixa. 

Sin,—Some short while ago I observed, I think, in your 
paper, though I cannot find it again, a notice of the employ- 
ment of an arrangement of steel bars as a cheap substitute 
for a peal of belis. I gave it little attention at the time, 
but should now be glad if any of your readers can put me in 
the way of learning full particulars with price, number of 
ringers required, &c., also whether any can be seen at work 
in this neighbourhood. 








Yours, &., 
Newcastle, July 17, 1873. Cc. W. 


THE PEAT QUESTION. 
To raz Epiror or Enoinrerino. 

Sin,—The letter of Major Campbell in your issue of the 
18th inst, leads me again to ask permission for insertion of a 
communication upon this subject. The stetement given ia 
the Irish report was one which was obtained conversa- 
tionally, but as more exact details were neceseary, a request 
was made by letter for that purpose. In reply to that re- 
quest the tabulated results, showing the comparative values 
of turf and coal upon the Bavarian railways, were furnished, 
and they have been correctly given in my letter inserted in 
ENGINEERING of the 80th of Stay last, page 376. 

These results epeak for themselves, and so far as they 
modify the statement given in the report, the cause will be 
found in the difference between a general answei ; iven on 
the subject, and the exact particulars of results, subsequently 
furnished in writing, and evidently tabulated with care. Ihe 
weight per cubic foot of the ordinary turf, inspected at the 
time, and stated in report to be from 16)b. to 18 Ib., was 
evidently above the average of about 11 Ib. per cubic foot, 
which is taken as the unit of comparison in the tabulated 
results subsequently furnished; and it is with these results 
slone I have dealt in my letters upon this subject, which 
have already appeared in Esoinernine. 

Yours faithfully, 
J, M. C, Meapows. 
18, Upper Gloucester-sireet, Dublin. 





NOTES FROM SOUTH YORKSHIRE, 

Surrrinitp, Wednesday. 
Proposed Great Street Improvements at Sheffield.—\t is 
understood that the Town Trustees of the Borough of Sheffield, 
who are, asa body, wealthy, contemplate the carrying out of 
a great scheme of street improvements in that town, with the 
consent and possible co-operation of the Town Council. Mr. 
Flockton, a well-known architect, and Mr. Holmes, the 
borough surveyor, have drawn up the details of the proposed 
alterations, and have had them planned. If carried out they 
will be of a costly nature, will materially alter and improve 
the existing thoroughfares, and will unquestionably in every 
sense of the word be “ improvements.” 


The Ieeda Water Works.—At a recent meeting of the 
Leeds Water Works Committee, an application from the 
Morley authorities, who are supplied from Leeds, was re- 
ceived, asking for an increased supply. At present, 260,000 
gallons per day are furnished to Morley, but the application 
stated that 400,000 gallons might well be given without 
creating any excess. {he question is now under considera- 
tion. On Thursday last the members of the Leeds Town 
Council paid a visit to the new storage reservoirs now in 
course of construction for the extension of the existing 
supply of that town; they were accompanied by Mr. Thomas 
Hawksley (consulting engineer), Mr. Filliter (resident en- 
gineer), Mr. Morant (borough surveyor), and others. In 
going up to Swinsty they passed the site of the Fewston 
reservoir embankment. 





At Swinsty the works are making 
progress, one of the chief pieces of work being # tunnel 98 ft. 
below the surface, 560 yardsin Jength, and 12 ft. in diameter. 
This is nearly completed. The Lindiey Wood reservoir and 
Lippers Fold Viaduct, &e., were aiterwards inspected. 

The South Yorkshire Miners’ Annual Demonstration.— 
This year the Council of the South Yorkshire Miners’ Asso- 
ciation bare determined to hold two demonstrations, one at 
Barnsley, on Monday next (July 28), and the sevond at 
Chesterfield on the Monday tollowing. Kach of these will 
be attended by nearly or fully 11,900 miners, whose expenses 
are paid by the Association. By dividing the * dem mstra- 
tion” it is stated that 18007. will be saved. How much 
might be saved, one inquires, if these useless, and often dis- 
orderly, assemblies were not held at all? 

Death of Mt. Robert Jackson.—The decease of Mr. 
Robert Jackson, senior member of the eminent Sheffield 
firm of Spear and Jackson, took place on the 21st inst, and 
has excited considerable regret in business circles, where Mr. 
Jackson was highly esteemed. He had beea Mayor and 
Master Cutler, was a J.P., and held other honourable offices. 


Engineering Works in Hand.—In the South Yorkshire 
district the opening out of the Silkstone seam, which under- 
lies the Barnsley thick coal, is being proceeded with in 
several places. Messrs. Newton, Champers, and Co.’s pit at 
Hoyland Common appears to be making most progress, the 
Swallow Wood seam having already been cut through. The 
Barrow Steel Company's sinking at Worsboro is being pushed 
m with, and head gearing is now in course of erection. At 
Hoyland the same seam is being sunk to. The various other 
works noted from time to time in these eolamns are pro- 





gressing more or less rapidly. 
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We give with the present number two Two Page Illustrations, 
one showing a Horizontal Compound Engine, exhibited at 
Vienna by the Gorlitzer Maschinenbau Anstatt, and the 
other Details of the New Bridge over the River Aire, at 
Leeds. Descriptions of these Engravings will be found 
on pages 61 and 62 respectively. 


Viexna UNtversaL Exnisition.—We beg to announce 
that to facilitate communication with Exhibitors we 
have established a Special Office for this Journal at 
Prater, 129, Vienna. This office is situated close to 
the Western Entrance of the Exhibition. 

The Journal is now on Sale at the General Library 
and at the Bookstalls in the Exhibition. 


ENGINEERING. 
FRIDAY, JULY 25, 1873. _ 





THE HUMBER TUNNEL. 
By their rejection, on Monday last, of the Bill for 
the construction of the proposed Hull Railway and 

Tunnel under the Humber, the House of Lords have 
deprived the merchants of Hull of the relief which 
they justly sought from the present unbearable state 
of affairs as to the conduct of the traffic at Hull, 
and they have at the same time deprived the nation 
at large of the honour of being the first to solve one 
of the most interesting engineering problems of the 
present day—the construction of a railway tunnel 
‘trough the sandy bed of a large tidal river. 

_ The Bill had already been passed by the House of 
Commons, after a most lengthy and painstaking in- 
quiry into its merits. The Committee in that 
‘ustance held the apparently reasonable view that 





if the merchants and inhabitants of Hull considered 
a second railway to be an absolute necessity, and 
were prepared to find the money for its construc- 
tion, they were entitled to receive from Parliament 
the necessary powers, if the projected line were 
proved to be feasible as regards construction. This 
view, reasonable enough though it would appear, 
we must assume to be entirely fallacious, for it 
excited nothing but ridicule in the mind of the most 
experienced member of the Parliamentary Bar, who 
was leading for the opposition, and we must con- 
clude that he succeeded in imparting his views to 
the Committee, for they threw out the Bill, and 
there would appear to be no more reasonable 
grounds for its rejection. That the Hull people de- 
sired the railway, was sufficiently ovidensed by a 
petition signed by ten thousand inhabitants, and a 
subscription list headed by two leading firms, who 
each put their names down for twenty thousand 
pounds, That the projected line was practicable, 
was conclusively demonstrated by the evidence of 
Mr. Fowler, its engineer, and his able allies, which 
evidence .was entirely uncontroverted by that 
adduced by the opposition. 

Again, there were primd facie grounds for as- 
suming the desirability of such a scheme, since Hull 
—the third port in the kingdom, ranking after Lon- 
don and Liverpool alone—is placed in the anoma- 
lous position of having but one railway for its ac- 
commodation. This anomaly is doubtless due to its 
geographical position, separated as it is from the 
south by the broad and rapid stream of the Humber, 
the two miles’ width of which has hitherto proved 
an impassable barrier. 

Mr, Fowler, however, was of opinion that in the 
present stage of engineering, such a barrier’ should 
no longer be deemed impassable, and he therefore 
matured an apparently bold, but in reality a cautious 
and tentative scheme for carrying the railway across 
the Humber by means of a tunnel laid by the pneu- 
matic process in its sandy bed. The details of this 
scheme were fully elucidated in the evidence given 
by him before both Committees, and they are of the 
highest engineering interest ; but we shall be unable, 
in the present instance, to do more than touch 
upon some of the most salient points of the proposed 
pneumatic system of construction. 

We may premise, in the first place, what will be 
conceded by all, that if an ordinary rectangular 
pneumatic caisson, such as is used for bridge piers, 
be sunk to the requisite depth, it will be just as 
easy to build a short length of tunnel in the working 
air chamber at the base of the caisson as to fill in 
the said chamber with solid concrete—as would be 
done were it, as usual, made an integral portion of a 
bridge pier. It follows, as a corollary, that a number 
of isolated lengths of tunnels might, in this manner, 
be laid in the bed of a river, and that the only 
novelty involved would be as to the junction of 
these separate lengths. 

It will at once be apparent that whilst in the 
case of the pier, a part, at least, of the caisson must 
be left in the ground, since the masonry is built 
upon it, in the case of the tunnel the caisson may be 
withdrawn, and the bed of the river may be restored 
to its original level. 

The appliances pertaining to ordinary caisson 
work consists of pontoons for carrying the machinery 
and materials, with the requisite moorings for secur- 
ing them in position, of the caisson itself, with its 
working air chamber and shafts, of guide piles for 
regulating the sinking of the caisson, in connexion 
with tackle for preventing the too rapid descent of 
the caisson before it has sufficient hold in the ground, 
and of weights to force it down if the ground has, 
on the other hand, too much hold on the caisson. 

Now, in Mr. Fowler's design, the whole of these 
appliances are contained in one simple and efficient 
apparatus, which he terms the “ working vessel.’ 
Three of these vessels, each equal to the construc- 
tion of a length of 160 ft. of tunnel at an operation, 
were proposed to be employed by Mr. Fowler, 
and the following description of one will apply to 
all: 

A rectangular pontoon 160 ft. long by 42 ft. wide, 
and 12ft. depth, with a working air chamber or 
diving bell of similar dimensions attached to its 
bottom, and a deck for machinery carried upon 
columns at a sufficient height above the top of the 
pontoon to be clear of the water at all times, con- 
stitute the chief portion of the apparatus. The 
requisite air and water shafts, supply pipes, and 
other means of communication between the air 
chamber and the said deck, were also provided, and 
a number of screw piles and heavy mooring chains 


were ranged along each side of the pon and 
worked by suitable steam-driven 
on the machinery deck. In addition to the workin 
vessels, a few air-tight ballast were provided 
to perform a double function, which will be here- 
after referred to, and it may be here noted that the 
emg itself was weighted with 1200 tons of slag 
jast. 

The mode of constructing a length of tunnel by 
Mr. Fowler’s process would be as follows : 

The position of the first length of tunnel bein 
determined, and a number of screw moorings wi 


buoyed chains being fixed at the requisite points, 
the pontoon, with its self-contained appliances, 


would be conducted by steam-tugs, at slack water 
of flood tide, to its position between the buoys, 
and the mooring chains previously referred to aa 
being attached to the pontoon, and worked by 
machinery on its upper deck, would then be secured 
to the buoys, when the pontoon would be hauled 
into a sufficiently exact position, The next step 
would be either to allow the working vessel to 
ground with the falling tide, or should the bed of 
the river not be suitable for such a process, to run 
down the screw piles whilst the pontoon was still 
floating, so that at low water the working vessel 
would be supported partly by its lower edge (which 
would to some extent have cut into the bed of the 
river), and partly by the screw piles. When fairly 
entered in the sand, the ballast barges previously 
referred to would be floated over, and sunk upon 
the top of the pontoon, the water would next~ be 
expelled from the working chamber by pumping in 
air, and men would then enter the chamber and 
get out the excavation by means of sand pumps 
and other well-known Ae economical papslleaie 
When the excavation had reached a depth of 24 ft., 
the top of the pontoon would be level with the bed 
of the river, and as the sinking progressed the 
ballast barges would bury themselves in the sand, 
and so perform their second function of keeping the 
sand from flowing over the top of the pontoon, and 
so impeding its subsequent raising. 

The working vessel being thus sunk to a depth 
a trifle below that of the invert of the proposed 
tunnel, bricklayers would replace the excavators, 
and the lower half of a couple of single-line rail- 
way tunnels would be built by them in the air 
chamber. At each end of the tunnel head walls 
would be built, with a view to exclude the sand, 
but not the water, The inner half thickness of 
these walls would be of brickwork, and the outer 
half of weak mortar, the utility of which will be 
apparent hereafter. 

rhis work having progressed so far, it would be- 
come necessary to raise the working vessel to admit 
of the upper half of the tunnel being completed. 
To do this it would be first necessary to lighten the 
apparatus, and this introduces us to one of the most 
elegant features of Mr. Fowler's design, and the 
one which was persistently misunderstood by the 
opposing engineers throughout the entire case, to 
their own complete discomfiture in cross-examina- 
tion. In Mr. Fowler's design complete control over 
the raising and lowering of the caisson is obtained 
by the simple manipulation of a couple of valves— 
an air valve and a water valve—and all irregularity 
of ascent or descent is checked by the screw piles 
attached to the sides of the vessel. As previously 
explained, both the working vessel and the barges 
are self-floated into position, and since they are 
heavily ballasted it is obvious that the admission of 
a few hundred tons of water would suffice to sink 
them; the admission of a further quantity would 
enable them to resist the upward pressure of air in 
the working chamber; whilst the admission of a 
still further quantity would supply the necessary 
additional downward pressure to ove:vome the 
friction of the sand against the sides of the caisson, 
which downward pressure, it is obvious, might be 
considerably increased at any time by inducing a 
slight temporary reduction in the pressure of air in 
the working chamber. 
In the same manner the converse operation of 
raising the caisson would be effected by converse 
processes. ‘Thus by expelling a certain quantity of 
water from the chambers of the pontoon and 
barges by the admission of air, the downward pres- 
sure arising from the weight of the apparatus would 
be neutralised, and by expelling a further quantity 
a. buoyancy would be imparted to the apparatus, 
sufficient to cause it to overcome friction, and tear 
itself out of the sand if unchecked by the — 
This limit would not be approached too closely in 





practice, since screw jacks were proposed to be used 
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auxiliaries in the raising of the 





by Mr. Fowler as 
eaisson. 

teverting, now, to the description of the con- 
struction of the first length of tunnel, the step sub- 
sequent to those already described, will be to raise 
the caisson by the admission of air to the chambers 
in the pontoon and barges, and by screw-jacks, 
to a sufficient height to admit of the upper half of 
the tunnel being built. As the raising progressed, 
puddle would be filled in at the sides of the tunnel, 
in the space previously occupied by the stiffeners 
and gussets of the air-chamber sides, and when 
the necessary height had been attained, puddk 
would be filled in over the top of the tunnel also. 
Dependence is not placed by Mr. Fowler upon the 
puddle solely to exclude the water, but, as the 
brickwork progressed, it would be paid over with a 


specially prepared elastic asphaltic mastic which 
would be perfectly impervious to wate 

The first length of tunnel he ing thus « mn} leted, 
the ballast barges would be first floated off, and 


then the pontoon itself would be similarly floated 
and moored in a new position. Assuming the ad- 


joining length of tunnel is next to be undertaken, 


the working vessel would be moored as near as pos- | 


sible to the completed length, 
of its end ild then be 


say, within one foot 
Sinking wo effected as be- 


} 


fore, and it will be obvious that in its descent the | 


cutting edge of the caisson would shear through 
the weak mortar, which, as already explained, was 
placed at each end of the first length of tunnel. 
‘The one-foot space between that tunnel and the 
caisson would consequently be filled by an arti- 
ficial film of self-sustaining mortar, instead of run 


ning sand, which would otherwise have been the case. | 


When the lower half, of th 
the caisson would be gradually raised in successive 
steps, and during such raising the junction of the 
two lengths of tunnel would be effected as follows 

The caisson being lifted, say, 9 in., the men would 
remove a portion of the weak mortar lying outside 


the ‘ lye of the caisson, and would 80 pre pare a b¢e l 


tunnel was complet 


for the brickwork necessary to joiu up the two| 


lengths, which bed would be kept clear of the sand, 
which would otherwise have flowed in, by the por- 
tion of the weak mortar film which would still re- 


main. ‘The bricklayers would then join up the two 
lengths by passing their hands under the edge of 
the caisson and bonding the bricks into the tooth- 
ings of the old tunnel in the usual way. The in- 


convenience, if not impracticability, of making the 
junction in this way was much dwelt upon when 
the Bill was before the House of Commons, so Mr. 
Fowler himself, as well as a practical contractor for 
him, determined to test the validity of the objection 
by the actual construction of a joint under analogous 
conditions. No difficulty at all was experienced in 
executing the work, and its soundness was well 
attested by the specimens produced in the House 
of Lords Committee Room. To still further silence 
objections, Mr. Fowl r pointed out that the joint, 
if weak, could be readily reinforced by iron tubing, 


so that absolute immunity from leaking was cheaply | 


attainable 

Such is a brief sketch of the scheme which was 
fully elaborated in all its interesting details for 
many days before Committees of both Houses of 
Parliament. 
refer to a few of the more extraordinary, and, we 


trust, unprecedented, objections urged against it by 


its detractors. 

In the first place it was suggested that the caisson 
would tear up its moorings, as the current was great 
It is said that a premiss may be found wide enough to 
hold any conclusion, but as Mr. Fowler did not 
specify any particular number of screw moorings, 
but simply premised that he should employ as many 
as were necessary, the above diction does not apply 
in the present case 

In the second place it was maintained that the 
caisson could not be sunk, as the downward pres- 


sure was insufficient to overcome friction. Attention | 


was called to the fact that Mr. Fowler proposed at 
intervals to effect a slight temporary reduction in 
the pressure of air in the working chamber, but it 
was answered that to obtain the required downward 
press re it would be necessary to reduce th« pres- 
sure to that of the atmosphere, and this conclusion 
would have been quite correct if, as was assumed, 
he pressure of air in a diving bell is dependent 
upon the height of thé bell and not upon its depth 
below the surface of the water! Witness was very 
strong upon this point, so his evidence appears upon 
the notes unshaken. 

But even if the unfortunate caisson could have 


We have not space to do more than | 


=e —— 





——=yp 
been got down, it could not have been raised (so it was | extends the width of the engine to 9ft., and ip. 
affirmed), for there were several thousands of tons of | creases its weight to 14 tons. 


dead weight to be lifted by extraneous means, inde- 
pendently of the power required to overcome friction. 
It was suggested in cross-examination that the oppo- 
nents were tugging away at some thousands of tons of 
water which they had let into the pontoon and 
ballast barges, and which Mr. Fowler of course had 
stated would be removed before lifting was at- 
tempted. 
this would make no difference; but thanks to the 
persistency of counsel, he was finally compelled to 
recant his scientific heresy 

Sut, according to the opposing engine ers, not 
only would the caisson neither sink nor rise, but it 


teered the statement that if the centre of gravity 
were raised 3 ft., it would occur above the centre of 
| buoyancy, and the rectangular pontoon ‘ would 
turn over as a matter of course”! ‘This witness had 
| made the slight mistake of confounding the centre 
| of buoyancy with the metacentre—that was all. 

| It is unnece ssary to multiply instances of similar 
| 





fallacies advanced to prove Mr. Fowler's scheme to 
be impracticable. It would appear almost incredible 
to us were not the printed evidence lying before 
us, that two past presidents, and a vice-president 
of the Institution of Civil Engineers, would venture 
to impugn the careful calculations of four members 
of equal rank in the same Institution with so little 
previous preparation as the blunders perpetrated 
would evidence. We are Aware that great engineers 
seldom devote much time to detailed calculations, 
but in the prese nt case the fallacy of their conclu- 
sions was self-evident. Thus, in raising the caisson 
it should have been obvious that no dead weight 
would have to be dealt with by extraneous means; 
for, as both pontoon and barges had been floated 
|into position, so would they float again, and there 
would be the surplus flotative power of the free- 
| boards of both, coupled with the buoyancy of the 
working chamber, available to overcome friction. 
Che statement that the pontoon would tumble 
over if the centre of gravity were ever so little 
above the centre of buoyancy, is even still more 
self-evidently monstrous. What would happen if 
a plank were cast into the water? The centre of 
| gravity would be above the centre of buoyancy, and 
the plank, according to the theory advanced, would 
at once turn over. 
badly off as before, and thus there would be no alter- 


One witness actually stated at first that | 


These restrictive 


| conditions, coupled with the fact that the use of 


traction and self-moving engines is greatly on the 


| increase, led to the appointment of a Select Com. 
| mittee to inquire into the whole subject, and to re. 


port what limitations and restrictions they consider 
it woald be reasonable to impose. The Committee 


| went to work in earnest, examining witnesses repre- 


|of steam on common roads. 


would not even swim to its position without being | 
in imminent danger of upsetting. One witness volun- | 


senting various interests, including the manufacturers 
of agricultural and other self-moving engines, and 
taking the evidence of persons opposed to the use 
The objections were 
based upon notions of danger said to be caused to 
horses and carriages, and damage alleged to be 
done to roads and bridges by road locomotives. [¢ 
was doubtless a matter of considerable difficulty to 


| the Committee to reconcile the statements of the 


terests. 


witnesses, representing as they did conflicting in. 
They have, however, succeeded in doing 
so, and in producing a report, which was recently 
laid on the table of the House of Commons, and 
which contains recommendations which meet both 
sides of the case, and which, if adopted by the Go- 
vernment, cannot fail to prove satisfactory, both to 


| those who desire the unrestricted admission of the 


locomotive on common roads, and those who object 
to its presence there in fofo. 

‘The question of danger to horses is very quickly 
disposed of by the fact that, although locomotive 


engines, including steam rollers, are working by 


| day as well as by night in the streets of many large 
| towns, but few complaints have arisen in con- 


sequence of their use. Small contractors’ engines 


| and steam fire engines pass daily through the 


streets and amongst horses, whilst at railway 
stations locomotives are run within a few feet of 
horses and carriages. As but few, if any, accidents 
arise from these practices, it is only reasonable to 


| suppose that road locomotives will be but little 


|noticed by horses in towns. 


The inconvenience 
might be slightly greater in some rural districts 
where the horses were less accustomed to these ad- 
juncts of civilisation ; but it is well known, and 
freely admitted, that horses soon become used to 
the sight and sound of engines. With regard to 
the question of damage, the evidence appears to 
have been very conflicting, some witnesses assert. 


jing that the roads were cut up and deséroyed, 


tut even then it would be as| 


native for the unfortunate plank but to continue roll- | 


ing and rolling, like the stone of Sisyphus, until re- 
lieved by the superior powers from its wearisome 
round, 

| Evidence such as this involves practical, though 
| of course not wilful injustice. The confident state- 


ments of deservedly eminent engineers have justly | 
great weight with the members of Parliamentary | 


| Committees, and the impression of these statements | law respecting the passage of road locomotives 


is not always effaced by a subsequent technical di- 
gest of the witness in cross-examination. 
| this reason much to be regretted that the eminent 
lengineers who appeared against Mr. Fowler and 


scheme. It would have been still more a matter 
for regret if the ev idence of the former engineers had 
not been so completely demolished as it was by the 
singularly able cross-examination of the leading 


counsel of the promoters of this Bill. 


LOCOMOTIVE ENGINES ON COMMON 
ROADS. 
| For several years past there has been a growing 
| dissatisfaction on the part of those interested in the 
| transit of locomotives over ordinary roads with the 
| provisions of the Acts of Parliament, by which the 
| working of these engines is at present governed. 
| Those Acta were passed in 186] and 1865 respec- 
l tively, and it has long been felt that their con- 
ditions, however reasonable they may have ap-| 
t peared at one time, practically prohibited that 
benefit being derived from the road locomotive 
which it was capable of affording. The former Act, 
| amongst other provisions, limits the width of loco- | 
motives to 7 ft., except in special cases, and their | 
weight to 12 tons; defines the weight on each pair | 
of wheels, and regulates the speed, which is not to} 
exceed 10 miles an hour in the country, nor 5 miles | 





It is for} 


| are capable of bearing. 


| drawn by them. 


whilst others averred that a beneficial consolidation 
accrued to the roads over which engines passed. 
There is no doubt truth in both statements, but 
there may have been a wide difference in the condi- 
tion of the roads referred to, and between the 
breadth of the engine wheels, as well as in other 
respects. In some cases the damage has been 
attributed to the engines; in others to the wagons 
gut with wagons built specially 
for steam traction little or no harm can possibly be 
done to well-made roads. The present state of the 


over bridges is both anomalous and unsatisfactory, 
and the Committee do not hesitate to say so. In 
cases where a notice appears upon a bridge stating 
that it is insufficient to carry weights beyond the 


| . . . . P 
|his equally eminent coadjutors, should have been | Ordinary traffic of the district, consent of the parties 
J 


lat so little pains to appreciate the details of his | ; 
a locomotive can be allowed to cross it. If the 


interested in the structure has to be obtained before 


owners of the bridge do not consider it sufficiently 
strong to carry the engine, then the secretary of 
State has to be appealed to for a certificate as to 
the sufficiency or insufficiency of the bridge for the 
weight proposed to be taken over it. This power 
of appeal is not generally known, and in one instance 
where it was resorted to, the applicant had to wait 
two months for a reply, and was then deterred from 
further action by being required to pay the expens 

of the inspecting officer. ‘The power of stoppage 
on bridges may be good, if exercised judiciously 
and with reason, but it is often exerted capriciously, 
if not vexatiously. One reason for this may be 
found in the fact that road surveyors as a rule do 
not appear to have any definite or certain method 
for determining the weight which ordinary bridges 
The Committee, therefore, 
suggest that any notice placed. upon a bridge affect- 
ing locomotives should state the maximum weight 


| which it is estimated the bridge will safely bear. 


They further recommend that a more direct and in- 
expensive mode of appeal should be provided. 

The anomalous character of some of the clauses 
of the Acts is well illustrated in that of 186], Sec- 


in towns. The Actof 1865 more clearly defines the | tion 7 of which renders the owners of locomotives 


working regulations ; limits the speed to 4 miles an 


liable for all damage directly or indirectly caused 


hour in the country, and to 2 miles an hourin towns; by the breaking down of any bridge by the passage 
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of a locomotive. If, however, an accident should | includes locomotives exceeding 6 tons in weight, or 
arise through the transport of a heavy weight not | having separate carriages attached to them, whilst 
drawn by steam, no such liability appears to attach the latter comprises self-contained engines and car- 
to the carriers. This anomaly was very strikingly | riages not exceeding 6 tons in weight, consuming 
referred to by Mr. Aveling in his evidence before | their own smoke, and making no sound from the 
the Committee. He observed that if he sent a/ blast. The absence of all noise from the blast is 
boiler, weighing 15 tons, and drawn by 15 horses, | to be made a sine qud non in the latter case, and re- 
over the county bridge, and the boiler broke commended in the former; the consumption of 
through the bridge, he would have nothing to pay. | smoke is also recommended to be made compulsory 
If. however, he sent the same boiler over the bridge | in all engines working in towns. 
with an engine weighing 8 tons, and the boiler} The Committee express themselves as not having 
broke through the bridge, he would have to bear | felt justified in entering into the question of the 
the whole of the expenses, Such a piece of legisla- | employment of steam upon tramways, partly be- 
tion has the appearance either of aiming at the pro-| cause the question of tramways comes under the 
hibition of engines from working on common roads, | consideration of other committees, and partly be- 
r of being a gross and ridiculous blunder. This | cause the reference given to the Committee did not 
manifest absurdity is dealt with by the Committee distinctly include it. 
, their recommendations on the subject. In these, | The report has been carefully drawn up, and 
1s regards roads and bridges, the Committee take | bears internal evidence of thoughtful and practical 
to consideration the probability that, whatever} consideration. We believe we are correct in as- 
improvements may be made in lightening traction | cribihg the chief share in the work of its pro- 
engines by the use of smaller boilers and high- | duction to the Honourable Frederick Stanley, M.P., 
pressure steam, steam ploughing engines will not, for | who has certainly succeeded in laying an equitable 
some time to come, be made much lighter, the | basis for what we trust will prove a satisfactory Act 
weight of the engine being necessary to resist the} of Parliament. The main object of the report 
side strain of the ploughing tackle. The Act of | appears to have been the consolidation of the pre- 
1865 practically limits the weight of road locomo-}sent law, and the division into classes, where it 
tives to 14 tons, but the Committee recommend | would bave been unjust to have prescribed uniform 
that the owner of a road locomotive shall not be; regulations. It further appears to have been 
ible for damage done to a bridge by it provided | framed with a view to prescribe only such regula- 
loes not weigh more than 20 tons, and provided | tions as are necessary to counteract existing pre- 
\t no notice is affixed to the bridge. If a notice | judice to this desirable means of locomotion, 
is posted up, then the owner is to be liable for | io 
damage if the weight of his engine is grea‘er than | 5 
that prescribed by the notice. 
eeds 20 tons then the owner is to be liable, w hether | A FEW months ago we briefly recorded the fact 
He is also to be liable for|that Messrs. John and 
uny damage done to a public road by an engine} Hammersmith Iron Works, Hammersmith, had 
weighing more than 20 tons. | commenced the construction of by far the largest 
Another point dealt with by the Committee is| set of centrifugal pumping machinery yet under- 
the power of making orders as to the hours during | taken, this machinery being intended for employ- 
which locomotives may travel within the local | ment on the reclamation of the Ferrara Marshes in 
districts. ‘The Metropolitan Board of Works per- | Northern Italy. 
of locomotives for road purposes at all| over an area of nearly 200 square miles, and the 
hours, but by another rule they prohibit locomo- | work to be done by the pumps consists in raising a 
tives for other purposes from working, except at | little over 2000 tons per minute for a mean lift of 
certain inconvenient hours, within 10 miles of|7 ft.3 in. (the maximum lift being about 12 ft.), 
As the Act of Parliament restricts | and delivering it into the River Volano, at Codigoro, 
he speed to 2 miles an hour in towns, and as the| where the pumps are to be erected. To perform 
Metropolitan Board of Works only allow engines to|this work, Messrs. John and Henry Gwynne are 
pass through their district, 20 miles in diameter, | constructing eight pumps, these pumps being dis- 
between 10 p.m, and 6 a.m., it follows that in some | posed in pairs, and each pair being driven by a pair 
uses either the Act must be contravened, or the | of compound engines. ‘The first pair of these pumps 
motive is stopped on the road by the police | with their engines have just been completed, and 
when § o’clock arrives, and the luckless owner is| during the present week we had an opportunity of 
fined. ‘The Committee therefore recommend that, | inspecting them at the works of the makers prior to 
except in the cases of engines working upon|their shipment to Italy. Quite apart from their 
narrow roads, the restricting the hours of working | exceptionally large size, these engines and pumps 
should not be conferred upon local authorities. The | are, as respects design and workmanship, perfect 
necessity for this will appear more evident when 
we state that in some districts the hours prescribed | will therefore be regarded with interest by numbers 
are from midnight to 2a.m.! With regard to the/| of our readers. We may add that on a future occa- 
case of engines working upon narrow roads already | sion, when the works are further advanced, we 
referred to, and where inconvenience may arise | hope to illustrate the arrangements fully. 
from the meeting of traffic, as the engine cannot be It is a very simple matter to state that certain 
taken so near the edge of the road as an equally 
bulky vehicle drawn by horses, the Committee re- 
commend that the use of engines should be some- 


1 
what restricted. 





there 18 a notice or not. 


12 Use 


Charing Cross 


They suggest the prohibition of|the Ferrara pumping machinery, therefore, we 
gine traffic by some local authority during certain | propose to state a few facts which will enable our 
urs upon roads less than 20 ft. in width. readers to obtain a clear idea of the work to be 
Che revision of the general regulations of the | done. 
traffic is advised by the Committee ; for instance, 
they suggest the discontinuance of the, red flag as 
being practically useless, and apt to frighten horses ; 
‘ey would, however, retain the use of three at- 
tendants, one of whom should precede the engine, 
ad assist horses past it, but that no precise station 
hould be assigned to him. 


being consequently 456,000, or nearly half a million 
gallons per minute. But 


The restrictions as to | twenty-four hours, while, according to the latest re- 


blowing off steam the Committee consider should | turn, the total quantity of water supplied by the 
be confined to cases of wilful neglect, whole of the London water works is a little under 


The power 
~ stoppage by the public is also recommended to 
far restricted that it may not be used vexa- 
usly. For instance, itis not to be tolerated that 

‘ groom should order an engine to stop and start 
ver and over again that he might train his horse in 


110,000,000 gallons per diem, so that it will be seen 
that the quantity of water to be dealt with by the 
Ferrara pumping machinery amounts to six times the 
whole metropolitan water supply. Again, 456,000 
gallons, or 72,960 cubic feet per minute, would 

Scontre of @ town. supply a stream over 103 ft. wide and 4 ft. deep 

With regard to speeds, the Committee recommend | running at a speed of two miles per hour, or 176 ft. 
“! Toad locomotive traffic to be divided into two| per minute, while the delivery for a single day would 

isses, light and heavy, and that the speed for| also suffice to fill a reservoir a mile square toa 
avy trattic should be three miles an hour in towns, depth of about 3 ft. 9 in. Lastly, we may mention 
and four miles in the country. For light traffic, the| that in 1852, when several important water works 
speed suggested is that at which ordinary vehicles | Acts were passed, the minimum quantity of water 
Grawn by horses travel. The distinction between passing down the Thames above Hampton was 


ao 


; 


i 





456,000 gallons per| 
minute equals 656,640,000 gallons per day of| ct 
| tube, and so spread as to form a joint between the 


The tract to be reclaimed extends | 
‘and are of the intermediate receiver type. 


September, 1865, observation showed a minimum 
—— of a little over 300,000,000 gallons per 

y, this latter quantity being less than half 
that to be lifted by the Ferrara pumping machinery. 
These facts will, we trust, give a fair idea of the 
quantity of water to be dealt with, and we must 
now speak of the machinery itself. 

There are, as we have said, to be four pairs of 
pumps, each driven by a pair of compound en- 
gines, each pair of pwnps with its engines being 
entirely independent of the others, The bedplate 
for each set of pumps and engines is made of three 
pieces, the centre piéce, which weighs 13 tons, 
carrying the engines complete. The two other 
sections of the bedplate are securely bolted to the 
central piece, so as to form one solid mass, which, 
if the foundations fail in any way, must go 
altogether without disturbing the alignment of the 
crankshaft or pump-shaft bearings, The pumps 
are placed one on each side of the engines, the 
pump shafts forming prolongations of the crank- 
shaft, and being connected to the latter by dise 
couplings, on which are keyed small dise flywheels 
containing the balance weights, one of these wheels 
also being a worm wheel fitted with turning gear 
for turning the pumps by hand. ‘This is an ex- 
ceedingly neat arrangement. 

The pump shafts are of steel, about “oo in 
diameter, and are provided with bearings beyond 
the pump casings. The pumps have 5 ft. dises, and 
suction and delivery pipes 54 in. in diameter, the suc- 
tion passage passing through the bedplate directly 





| under the pump, and branching to enter the pump 
| casing on each side. 


If the engine ex- | CENTRIFUGAL PUMPING MACHINERY. | 


The arrangement is such that 
by simply removing the top bend of the outer 


}suction branch, the disc can be examined, or, if 
Henry Gwynne, of the} 


necessary, removed without interfering with the 
pump casing or other pipes, the facilities for 
examination being, in fact, excellent. The volute 
or casing of each pump is made in a single casting 
some 15 ft. in diameter—a very bold piece of work, 
which has been successfully accomplished. 

The engines are, as we have stated, compound, 
They 
have cylinders 27?in., and 46Zin. diameter re. 
spectively, the stroke being 2ft. 3in, The two 


|eylinders, together with the valve chests and in- 
‘termediate receiver, are madein a single casting, 
|and Messrs. Gwynne have designed and erected a 
|very simple form of special boring machine by 


} 


,ously, and perfect parallelism is secured. 


models of their class, and some particulars of them | 


pumps have to raise 2000 tons of water per minute, 
but it is more difficult to appreciate what such a) 
performance really means; and before describing | 


which the two cylinders are bored out simultane- 
Both 
cylinders are jacketted, the jackets being formed 
by the insertion in each cylinder of a loose working 
barrel or liner fixed by an internal bolted flange at 
one end, and provided with an expansion joint at 
the other. The valve chests are on the outer sides 
of the cylinders, the high-pressure cylinder having 
an expansion valve on the back of the main slide, 
while the low-pressure cylinder has, as is usual, a 
single valve only. The cranks are not placed at 
right angles, but at an angle of about 130 degrees. 

The low-pressure cylinder exhausts into a pair of 
surface condensers, placed one on the discharge 
pipe of each pump. Each condenser is simply a 
cylindrical chamber having a tube plate at each 
end, and traversed by a number of 3in. tubes, 
short conical lengths of pipe connecting the tube- 


| plates with the pump casing and the prolongation 


When working at the mean lift of 7 ft. 3 in., | 
each of the eight pumps is constructed to discharge | 
57,000 gallons per minute, the aggregate discharge | 
from the eight pumps when working at this lift) 


| 





heavy and light traffic is that the former category | estimated as 362,000,000 gallons per diem, while in 








of the discharge pipe respectively. Each con- 
denser oe 750 square feet of tube surface, and, 
as the tubes are traversed by the whole of the 
water discharged by the pumps, this surface will 
be very effective. ‘The tube plates, we may men- 
tion, are of cast iron, and have the tube holes cast 
in them, the tubes projecting through the plates, 
and the packing simply consisting of an india- 
rubber ring slipped on the projecting end of each 


tube and the plate. This form of packing has been 
employed by Messrs. J. and H, Gwynne for similar 
condensers on former occasions, and it is found to 
act perfectly, while it is certainly extremely simple 
and easily applied. The air pump, which is single- 
acting, and is 19in. in diameter by 12in. stroke, 
is placed below the level of the engine-room floor, 
and driven by an eccentric on the crankshaft be- 
tween the two cranks. A sluice valve is placed on 
each discharge pipe beyond the condenser, this valve 
being worked by hydraulic power. 

Of the general design and workmanship of these 
engines we cannot speak too highly, the latter 
being fully equal to that of the very best marine 
engine work we ever had an opportunity of in- 
specting. The pump spindles, rods, 
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piston rods, and, in fact, most of the working parts, 
with the exception of the crankshaft, are of Bes- 


| We have said that the public works on which | 
'the late Mr. M‘Clean was professionally en- ! 


recovered. He finally sank at Stonehouse og 
Sunday week, leaving a wide circle to regret the 


semer steel, and everywhere large bearing surfaces | gaged were both varied and extensive. That this | loss of an estimable friend, and very many to re. 


are provided; and every pains taken to secure a 
thoroughly solid and substantial job. There are 


many neat points in the design, too, which could only | 


be appreciated from an inspection of the engines 
themselves, or from an examination of the drawings, 


and these we must leave to be made clear by the en- | 


gravings which we hope to publish hereafter ; but in 
the mean time we may state that the whole design is 
especially distinguished, not only by good ‘ant 
tions, but by the fewness of parts employed. 

Steam will be supplied to the four pairs of en- 
gines by two groups of boilers placed one at each 
end of the building containing the pumping ma- 
chinery. Each group consists of five boilers, these 
boilers each containing two flues or furnaces united 
into a combustion chamber traversed by Galloway 
tubes, while 108 tubes, 3in. diameter by 4 ft. long, 
extend from this combustion chamber to the back 
end of the boiler. Each boiler ex poses 730 8q. ft. 
of heating surface, and has 30 sq. ft. of grate area. 

In conclusion, we should state that the first pair 
of engines and pumps has been completed within 
eight months of the signing of the contract, a re- 
markably short time, when it is remembered that 
the whole design was a new one, for which draw- 
ings and patterns had to be got up, and that the 
whole of the castings were made by Messrs. J. and 
H. Gwynne themselves. The remaining three pairs 
of engines and pumps are to be delivered before the 
end of the year, and there are also in hand at the 
Hammersmith Iron Works some other large pump- 
ing machinery for the docks at Stockholm, Cadiz, 
and Cuxhaven, as well as for sewage works at 
Leeds, Altogether, the energy with which the 
work of which we have been speaking has been 
carried out, reflects much credit on all concerned in 
it, and Messrs. J. and H. Gwynne are to be con- 
gratulated on the result. 


JOHN ROBINSON M‘CLEAN. 

Ly a brief notice which appeared in our last num- 
ber we referred to the lamented death of Mr. J. R 
M‘Clean, M.P., who for the past thirty years has 
occupied a prominent position in the profession. 
‘The works upon which Mr. M‘Clean has been en- 
gaged during his professional career have been as 
extensive as they have been varied, and his reputa- 
tion as an engineer, no less than his sterling worth 
asa man, have combined to place him amongst those 
whose memories become the subject of regretful 


record in our pages. Mr. M‘Clean was born in | 


Belfast in 1813, and consequently was in his 60th 
year at the time of his decease, which occurred on 
the 13th instant at Stonehouse, near Broadstairs. 
After receiving a general education he entered the 
University at Glasgow, where he studied for two 
sessions, with the view of qualifying himself for the 
engineering profession. On the 12th of February, 
1839, he was elected a graduate of the Institution of 
Civil Engineers, at which time he was in the office 
of Messrs. Walker and Burgess, where he was further 
qualifying himself for the profession by practical 
work. During this engagement Mr. M‘Clean was 
employed by Messrs. Walker and Burgess on the 
Birmingham Canal Improvement Works, in carry- 
ing out which he exhibited great engineering talent 
and skill. He also acted for the firm as resident 
engineer upon several other important works. On 
leaving Messrs. Walker and Burgess, he commenced 
practice upon his own account, his attention being 
first given to taking out quantities, he being the 
first engineer who made this a distinct branch of 
professional work. 

In June, 1844, Mr. M‘Clean was elected a member 
of the Institution, and in 1848 he became a member 
of Council. Ten years later he filled the position 
ot vice-pre sident, and he oc upied the presidential 
chair during the years 1864 and 1865. On the 
occasion of his election as president, Mr. M:‘Clean 
delivered an inaugural address which attracted con- 
siderable attention from the circumstance that in it 
the author demonstrated the direct bearing of en- 
gineering work upon the prosperity of the country. 
Besides being a member of the Institute, Mr 
M‘Clean was also a fellow of the Royal, the Geolo- 
gical, the Astronomical Societies, and other scien- 
tific bodies. At the general election in 1857, he, in 
conjunction with Mr. G. F. Ferguson, unsuccess- 
fully contested Belfast against the present Lord 
Cairns and Mr. Richard oe nll In 1868, how- 
ever, when the present Parliament was elected, Mr. 
M‘Clean was returned for East Staffordshire. 


i 


| was so will be apparent from a glance at the names 
| of the enterprises to which we are about to refer, and 
with which he was connected. The first work of im- 
| portance upon which be was engaged after he had | 
fairly entered the profession, was the Furness Rail- 
ways, of which he was engineer-in-chief. The great 
enterprises of the Barrow district, including the har- | 
bour docks and railways, were also works in con- 
nexion with which Mr. M‘Clean helda similar position 
from the first, and until he entered Parliament. In 
1849, the Metropolitan Commissioners of Sewers 
invited plans for the drainage of London on both 
sides of the Thames, and no less than 116 designs 
were received. Amongst them was one from Mr. 
M‘Clean, which was characterised by a well-de- 
vised system of intercepting sewers, and of which 
the Commissioners reported that it was ‘‘ the best 
conceived and most practicable scheme submitted.” | 
In the above year Mr. M‘Ciean took into partner- 
ship Mr, F. C, Stileman, who had been engaged | 
with him in the construction of the South Stafford- 
shire Railway and branches; the Birmingham, | 
Wolverhampton, and Dudley Railway, which passes 
through Birmingham by a double tunnel; the 
Staffordshire and Worcestershire Canal Reservoirs, 
and the South Staffordshire Waterworks, by which 
a very extensive district is supplied with water from | 
Lichfield. By the death of Mr. James Walker, 
several Government appointments became vacant, 
which were offered to and accepted by Mr. M‘Clean, 
who thus became Government engineer to the har- 
bours of Dover, Alderney, and St. Catherine's, 
Jersey, the Plymouth Breakwater, and the Shovel 
Rock Fort, at Plymouth, the foundations of which 
are 40 ft. below low-water level. In 1851, Mr. 
M‘Clean was requested by the Emperor Napoleon 
to advise upon the practicability of introducing the 
English system of baths and wash-houses into 
Paris, and he subsequently carried out extensive 
works there at the sole expense of the emperor, 
In 1855, Mr. M‘Clean formed one of the ae 
national Commission, composed of the leading engi- 
neers from England, France, Austria, Spain, Italy, 
and Holland, who were invited by H.H. Said Pacha, 
the then Viceroy of Egypt, to examine and report | 
upon the works of the Suez Canal, and other matters 
in Egypt. In 1861 he was appointed one of the Royal 
Commissioners for examining and reporting upon the 
numerous plans submitted for embanking the River 
Thames within the metropolis, of which scheme 
Mr. M‘Clean was an early advocate, and so success- 
ful were the labours of the Commission than an 
Act was obtained in the following year. In 1862) 
and 1863 Mr. M‘Clean acted on royal commissions 
for the extension of the Thames embankments, and | 
in 1865 on another royal commission appointed to | 
investigate the cattle plague. In the latter year | 
he was likewise appointed one of the Royal 
Commissioners on Railways. He was consulting 
engineer to the Birmingham Canal Navigation, | 
the Bute Docks, Cardiff, and the Eastbourne | 
Drainage Works, and engineer to the Surrey | 
Commercial Docks, Tottenham and Hampstead 
Junction Railway, Bristol and Portishead Pier and 
Railway, Cannock Chase and Wolverhampton Rail- 
way, Furness and Midland Railway, Kyde Pier 
Company, and various other enterprises both at 
home and abroad. The chief engineering works | 
upon which the deceased gentleman was engaged of 
late years were the improvement of the harbour and 
port at Alexandria and the Alexandra Docks at | 
Newport, Monmouthshire. Mr. M‘Clean also took 
an active interest in ocean telegraphy, and was | 
chairman of the Anglo-Mediterranean Telegraph | 
Company. 

Mr. M‘Clean continued to be engaged on en- 
gineering works down to the year 1868, when he| 
retired from the active exercise of his profession, 
and entered Parliament as member for the eastern 
division of Staffordshire. He still attended to a 
few professional matters, amongst others the sys- 
tem of Hungarian railways, the Cannock Chase | 
Colliery, and that of Powell Duffryn, His health 
began to fail some four years since, and mainly 
with a view to improve it he undertook several | 
journeys to Egypt, on one occasion, in company 
with Mr. Manby, pushing his way up the Nile 
further than has been done by any one else except 
the well-known explorers. Mr. M‘Clean ok 
sequently visited India, having General Salisbury | 
as a companion; and while there he had a sun- | 


cat 


member acts of kindness and generosity known 
here only to them, and to him who so unostenta. 
tiously and delicately performed them. 


AGRICULTURAL IMPLEMENTS AT 
VIENNA.—No. I. 
AMERICAN Reapers anp Mowers. 

THE United States exhibits of agricultural ma- 
chinery are weak, with one important exception, 
namely, the reaping and mowing implementa; ,in 
this speciality the collection in the Agricultural Hall 
devoted to America, is undoubtedly the best and 
most instructive in the Exhibition, and this arises 
toa great extent from the fact that in the east of 
Europe, American manufacturers have established 
business on so extensive a scale that English makers 
are unable to compete with them. All the great 
manufacturers in the United States are, therefore, 
fully represented, not as strangers, but as the re. 
poms Arse suppliers of the ever-increasing demand 
in the agricultural districts of the south of Russia, 
Austria, Hungary, &c. Jt is not surprising that, in 
reapers and mowers, the United States should enjoy 
80 great a popularity. As much ingenuity and skill 
have probably been displayed there in the improve- 
ment of these implements, asin the perfection of 
sewing machines, and there is scarcely a crooked 








| piece of iron in any one of the reapers on view at 


Vienna that is not the subject of at least one patent, 
The American implements have, moreover, special 
advantages which recommend them strongly to the 

urchasers where the European trade is largest. 
The corn-growing districts of Hungary and Russis 
correspond closely to the great grain - producing 
areas of the United States, so that the machines 
perfected for latter conditions, are of course well 
suited tothe former. Another point much neglected 
by all but American makers of these implements is 
the comfort of the men in attendance. At best, 
English reapers have a seat supported on a long 
bracket, on one side of the machine, out of the way of 
the revolving rakes, but so placed that the horses have 


| to be driven in an inconvenient position. This is not 


seen in American machines of any standard type; 
comfort to the driver in charge of the implement 
being a leading, and very necessary as well as eco- 
nomical, consideration. In the American machines 
the rakes do not revolve in a fixed plane, but as 
they rise from the back of the platform are gathered 
up into a nearly vertical position, so as to be out of 
the way of the driver, who can, therefore, sit fairly 
behind his horses. Leaving aside for the moment 
the consideration of comparative ingenuity displayed 
by American and other makers of reaping machines, 
we are forcibly brought to the conclusion, that the 
workmanship in the former is more suitable, and in 
many respects far better than in the latter. For 
example the same peculiar skill which is shown in 
the construction of American carriage wheels is 
seen in the woodwork of the reapers, especially in 
the rakes, and reels, the combination of strength 
and lightness in which is remarkable. Lightness 
in every part, indeed, is a special characteristic of 


| these implements, as compared with English and 


Continental machines of the same class, and this 
speciality, which perhaps was first forced upon 
American builders to suit the horses of their home 
farmers, is equally appreciated in Russia and 
Hungary, where a light draught is all important to 
conform to the capacity of the average horses. The 


| special object of the Americar builders appear to 


be, to combirle strength and efficiency with light- 
ness and cheapness of construction, at the expense, 
no doubt to a certain extent, of durability ; but 
apparently it suits the American farmer to purchase 
machines at a moderate price that may wear out in 
a few years, but not before they have paid for 
themselves many times. over, and which if they 
were more durable would probably become com- 
paratively obselete long before they were worn out. 
it would seem as though the American makers had 
succeeded in making their European purchasers 
adopt the same ideas. 

‘lurning now to a somewhat detailed considera- 
tion of the reaping and mowing implements ex- 
hibited by American makers, we find the stand of 
one of the leading firms, the Walter A, Wood 


factory, of Hoosick Falls, New York, at the 


eastern end of the Agricultural Hall. There are 
exhibited here one ‘New Champion,” and one 
chain rake reaper, with two mowers. The Wood 


stroke, from which he may be said never to have | factory occupies a leading position in this trade, 
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c turned out since the business was com- 
— in 1848, no less than 160,648 implements, of 
which the “ New Champion” is now a favourite and 
valuable type. In this machine the motion is given 
to the cutters in the usual way, but the mode of 
working the rakes is extremely simple. The accom- 
pany sketch, Fig. 1., will explain the arrangement. 








Motion is imparted to the pinion, a, from the 
driving wheel of the implement, and actuates the 
wheel. 6, which is attached to the bonnet piece, c. 
A fixed cam, d, is placed underneath the piece, ¢, 
and governs the motion of the rakes, of which there 
are four, pinned to the bonnet piece, c, between the 
projecting lugs made to receive them. The bottom 
of each rake arm terminates in a roller which presses 
against the side of the cam. From the sketch it will be 
noticed that a path for the rollers is made around the 
bottom edge of the cam, and that this gradually 
changes from being nearly vertical, and correspond- 
ing to the highest position of the cam, to the op- 
posite side, where the path dies off from the side, 
and turns beneath the cam. The rakes are coupled 
together in pairs, as shown by the rod, ¢, and as the 
ends of these rods are attached to slotted links at 
the sides of the arms, the distance between them 
being regulated by shifting the position of the links, 
the rakes may thus be workedin pairs if desired, 
instead of all four being employed, the shortening 
of the distance between them having, of course, the 
effect of throwing up the pair thus adjusted clear 
of the platform, when it is wished to regulate the 
size of the sheaves, An ingenious adjustment is 
employed to keep the rakes always parallel with the 
cutters when they reach the platform. This reaper 
has a very efficient teething arrangement under the 
control of the driver, and the height of the plat- 
form, the cutters, &c., can be adjusted at will. The 
same makers exhibit also a chain rake reaper of 
ingenious construction, but certainly neither so 
practical nor efficient an implement as the one just 
described, although it is stated that they are largely 
used in the States. Fig. 2 gives an indication of the 
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arrangement. Gearing, consisting of one wheel 
fixed on the driving shaft of the implement, an in- 
termediate wheel, and a third attached to the outer 
end of the spindle, a. Fig. 2, complete the means 
for driving the chain. ‘The table is of the form 
shown in the sketch, 6, and at each corner, ¢, is a 
pin which forms the centre of a small pulley over 
which passes the chain, d. This chain is driven round 
constantly by means of gearing worked from the 
spindle, a. The rake is of the form shown; it is 
hinged to a part of the framework of the implement 


that it does not afford a means of regulating the 
size of the sheaf thrown off, as in the other imple- 
ment by Mr. Wood, just noticed; it appears also 
more liable to get out of order, and unsuitable ex- 
cept for crops in good condition. This implement 
is furnished with a four-armed flyer, driven in the 
ordinary way by a pitch chain off the main shaft. 

In the next stand, Messrs. Aultman, Millar and 
Co., of Akron, Ohio, one of the firm of manufac- 
turers of the Buckeye machines, exhibit their com- 
bined reaper and mower, two mowers, and a reaper 
fitted with Millar’s revolving table, which imple- 
ment has, at least, novelty to recommend it. e 
motion is taken off a bevel wheel on the axle of 
the implement, by means of a pinion, to a spur 
wheel quite at the rear of the machine, which drives 
in its turn a small pinion, the spindle of which 
passes from the back to the front, and drives the 
cutters. A second pinion, taking motion from the 


same bevel wheel on the main shaft, actuates the 

revolving table which forms the special charac- 

teristic of this reaper, and which will be understood 

from the accompanying sketch (Fig. 3). On the plat- 

form, a, is mounted horizontally an iron disc, 4, 
Fic. 3 





to which is attached a vertical board with three 
teeth, forming the rake. The table is caused to 
revolve by suitable gearing driven by the connect- 
ing rod, d, which has two universal joints in it. The 
operation of the machine is very simple. On advanc- 
ing into the crop, the stalks, cut by the cutters in the 
usual manner, are swept on to the platform by the 
rake as it revolves with the table, a. The sizes of the 
sheaves gathered can, to acertain extent, be regulated 
by the driver, who, by stopping the motion of the 
table, may allow the grain to accumulate on the 
platform as he desires. It will be seen that the im- 
plement, however, possesses no means of bringing 
laid crops to the knives, the function of the rake 
being simply to deal with what is brought up to the 
cutters. ‘The means for driving the table are more- 
over open to objection, and the connecting rod with 
the universal joints lies very close to the ground, so 
that it of necessity must become impeded by the 
straw that wraps around it. 

Adjoining Messrs. Aultman, Millar, and Co.'s ex- 
hibits are those sent by the Johnston Harvester 
Company, of Brockport, New York, and who show 
one reaper, one combined machine, and one mower. 
The type of machine manufactured by this firm 
has many excellent features, the combination of 
which, together with the good workmanship, tend to 
make the Johnston implements the leading favourites 
in Russia, where they are sold in large numbers. 
The chief features of the implement are an excel- 
lent variety of the Johnston rake and the arrange- 
ment of the driving gear, which is well elevated, 
and horizontal, instead of vertical. In common 
with many of the better class of implements, it pos- 
sesses easy means of adjusting the position of the 
rakes with reference to the cutter, of regulating the 
height of the platform, and of tilting the implement 
at will. 

The chief features of the Johnston rake are a 
switch in the roller cam, and appropriate mechanism 
for throwing open this switch when it is desired to 
alter the curve of the roller path, and lift one of 
rakes clear from the platform in order to regulate 
the size of the sheaf. When all the rakes are per- 
mitted to sweep the platforms the cam switch is 
kept shut, and the rollers traverse the outside of 
the switch, but when one or any greater number 
of the rakes are to be thrown up the switch is 
opened at the proper moment, either by hand or 
by suitable mechanism, and the roller enters its new 
path. In the original form of the Johnston switch 
the latter had to be closed by hand, and it was only 





ate, and the other end of the rake is attached to the 
chain, at /, there being an intermediate hinge, as | 
shown. The chain, constantly moving, carries with | 
it the rake, which sweeps the whole area of the table | 


at each complete circuit. This arrangement, though 


effective as far as it. goes, is open to the objection | path, and be struck by the roller in its onward 


after a considerable period that the idea occurred 
to another inventor, and formed the subject of a 
second patent on this small piece of iron, to finish 
the cam with a tail-piece, inclined inward, and of 
such a form that it should project over the roller 


movement, the blow closing the switch, and com 


pleting the path for the next rake. In the John- 
daan Horvebhen Comaenny’s tanglemees the matte of 
the switch is made automatic in the following 


manner: U oe eT ee Seen ee 
end cap upon which are hinged the ends 


the rake arms, is mounted a wheel, to which a 
vertical movement can be given by means of a lever 
actuated by the driver from his seat. On raisin 


the wheel it is thrown out of gear with a secon 

toothed wheel, running free ona short spindle. It 
will be seen by referring to the ag 
sketch, Fig. 4, that the wheel, a, on the vertica 





shaft is divided into five parts, corresponding to the 
number of rakes used in the implement, and that 
the loose wheel, 5, has a line marked upon it. Care 
must be taken in putting on this wheel that the 
tooth marked thus enters one of the spaces marked 
in the other wheel, inf order that the opening of the 
gate or switch may be effected at the proper mo- 
ment. Upon the wheel, 4, is a curved inclined 
path ¢, concentric with the wheel, Several of these 
wheels, of different sizes, are supplied with each 
implement, and regulate the number of rakes which 
are to be thrown up or made to sweep the platform. 
When it is desired to increase the number thrown 
up a smaller change wheel is introduced, and thus 
it will be seen that the action of the rakes is en- 
tirely under the control of the farmer, who adjusts 
the implement before entering the field. Resting 
on the top of the inclined curved path of the wheel, 
4, is a small horizontal latch, which is coupled by 
a lever to a pin on which the switch of the cam turns ; 
a strong spring always tends to keep this latter 
open, but the impulse is resisted by the pressure of 
the latch against the inclined path. When, how- 
ever, the wheel, 4, has been driven so far round that 
the incline has cleared the underside of the latch, 
an event which occurs just at the moment when 
the roller of the rake arm has to enter the inner 
curve of the cam, the latch is thrown back by the 
spring, the switch opens, and the roller passes, but, 
going forward, it immediately strikes the tail of 
the switch, and the blow, compressing the spring, 
forces the latch back again over the incline on the 
wheel, 4, and so restores the arrangement to its 
normal position. 

A neat mode of securing the hinge pins of the 
rake arms is seen in this implement. The ends of 
each pin abut against the adjacent ones, so that they 
lock each other; and the joint is made without any 
fastenings whatever, excepting that one end of the 
fifth pin is secured by a set screw against which it 
rests, The whole of the gearing by which the rakes 
and cutters are driven is arranged, as we have said, 
horizontally, with the exception of course of the 
bevelled spur wheel attached to the driving wheel 
of the implement. The crank driving the cutter 
bar is vertical, and runs in upper and lower bearings. 

‘The mowers of the same company are well de- 
signed and carefully made implements, though 
probably they are a shade inferior to the Wood 
mower. One feature about them may be noticed. 
The gearing is actuated by the driving wheel 
through an internal ratchet wheel and four pawls, 
which drive the implement in its forward motion, 
but, run loose in backing, the pawls may also be 
thrown out of gear by a hand lever, and the mower 
run in each direction on free wheels. 

The remainder of the American reapers we must 
leave to be described in a future article, 








TEXTILE INDUSTRY AT THE VIENNA 
EXHIBITION.—No. IL. 
By Dr. H. Grorue. 

GENERAL REVIEW OF TEXTILE MACHINERY ; WOOLLEN 

INDUSTRY. 
In order to give a correct idea of the textile fabric 
machinery at the Vienna Exhibition, it will be con- 
venient to criticise briefly the various exhibited 
machines for weaving, spinning, dyeing, &c., re- 





serving fora future occasion the special descriptions 
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and illustrations of the more important exhibits. 
We shall make onr remarks as condensed as possible, 
bearing in mind that improvements in the details of 


existing machines, by means of which their value is | 


increased, are often of more importance than en- 
tirely new constructions intended to supersede old 
inventions, such as are especially to be found in 
countries where industry is still in a primitive 
state, for example. 

Woollen Industry 
both mechanically and chemically. 
that the chemical 
number and are to be found in the German depart- 
ment rhey comprise the application of the water- 
giass of Van Baerle, of Worms, as a means of wash- 
ing, and the exhibits of the wool-washing establish- 
ments of Berlin and of Déhren. The mechanical 
processes are represented by McNaught and Co., of 
Rochdale, who exhibit an improved construction of 
their well-known machines. In the drying apparatus 
connected with it, considerable improvements have 


Wool washing is represented 
We may here 


obeerve 


heen made, 
Che preparation of wool for spinning is divided 
uality of the material into various 


of which are, l 


according to the a 
methods, the chief 
and tearing or reducing. 


combing, carding 
In combing, long wool is 
’ 


used, and, as examples of the machinery employed, | 


we find in the Exhibition two machines only, 
namely, worsted gill boxes and a combing machine 
by Messrs. Platt Brothers, of Oldham, on the Little 
and Eastwood system. ‘The department of carding, 
however, is much better represented, and of th 
German exhibitors in this branch of industry, we 
have to mention Mr. Oscar Schimmel and Co., of 
Chemnitz, who show a collection of carding ma- 
chines and a combined finishing spinning machine 
for carpet yarns. ‘The Maschinenbau Verein, 
formerly C, F. Schellenberg, of Chemnitz, and the 
Sachsische Maschinenfabrik zu Chemnitz, formerly 
Richard Hartmann, of Chemnitz, exhibit carding 
machines, the machines of both exhibitors showing 
important improvements. Belgium is represented 
by the numerous collection of M. Martin, of 
Verviers, which are of great merit, whilst the card 
ing machines of Neubarth and Longtain, of Verviers, 
deserve notice. In the English department Messrs 
Piatt Brothers have exhibited a fine collection of 
wool-carding machines, which are noticeable for a 
good combination of clearer and stripper, whilst the 
scutchers are well made. The doffing cylinder is pro- 
vided with a grinding roller, and the taking off is 
effected by Martin’s belt apparatus. At the taking off 
from the first carding machine slivers are formed, the 
apparatus for which is self-acting for the filling of 
the rollers, ‘The apparatus for forming the carding 
fleeces on the second machine acts so that the ma- 
terial in the receiver of the fleece for finishing 
earders is placed in front and across the rollers, 
All these improvements are well designe d and exe- 
cuted, and we consider these machines as very im- 
portant features in the Exhibition. We should add 


that M fede, of Verviers (Société Houget et 
Teston), also exhibits a collection of carding ma- 


chines, in which both simple and ingenious contriv- 
ances have been adopted for taking off by means of 
steel belts. M. Bede exhibits also a double-card- 
ing machine with small and large main cylinders, 
Bollette’s mechanical feed being introduced. 
leading idea in the Bede carding machines—the 
return to the original simplicity—is worth acknow- 
ledgment, and it has been carried out here for the 
first time by employing the original construction of 
rubbers with three rollers. The number of threads 
in M. Bede's carding machine with endless slubbings 
is taken very high, whilst his wool mill, which is on 
the Beu system, remains unaltered. ‘The machines 
exhibited by the Erste Briinner Machinenfabriks- 
Gesellschaft are built according to the Belgian 
system, and are well executed, without, however, 
being characterised by anynoteworthy improvement, 
or addition. ‘This company constructs almost ex- 
clusively machines for working carded wool and the 
manufacture of cloth, and supplies all sorts of gins, 
carding, and spinning besides all ma- 
chines required for wool-washing, dyeing, kc. ‘The 
manufacture of shoddy 18 unrepresented, with the 
exception of a few threads and which 
latter are to be found in the German department, 
under the name of M. Ernst Gessner, of Aue. 
Spinning machines for carded wool are in con- 
siderable force. We find self-actors exhibited by 
the Chemnitzer Maschinen Verein, formerly Schel. 
lenberg, and by the Sachsische Maschinenfabrik zu 
Chemnitz, formerly R. Hartmann. Both these 
machines are well known, and the improvements 


machines, 


breakers, 


exhibits are few in 


The i 


| introduced will be the subject of our special illus- 


| tration and description. ‘The Austrian self-actors 
|of Messrs, Josephy’s Erben and of the Erste 
Briinner Maschinenfabriks Gesellschaft are imita- 
| tions, and show nothing original. It is, however, 
| otherwise with the self-actor for carded wool ex- 
|hibited by M. Bede, of Verviers (Société Houget 
et Teston). In this self-actor the toothed gear- 
|ing has been eliminated as much as possible, and 
| friction gearing has been substituted, so that the 
simplicity and easy working of the machine has 
been increased. It remains, however, to be seen 
| whether the system adopted will work well for a 
| prolonged period, and whether exact accuracy will 
| be preserved. We have now to mention four in- 
| teresting spinning apparatus for carded wool, 
namely, the water-spinning frame by M. Vimonts, 
|improved by MM. Bede and Co., the water-spin- 
| ning frame by M. Céléstin Martin, of Verviers, the 
| ** Patent Continuous Wool Spinner” for carded wool, 
| by John tr. Avery, of W orcester,. US., and the 
| carding machine for carpet yarn by Messrs. Oscar 
’ 
| 





| Schimmel and Co., of Chemnitz. Of the latter we 
say more at present ; the construction is 
not new, but is very suitable for coarse yarns. 
Avery's machine is very ingenious and original, 
and the can only have arrived at the 
| fir ished result by a prolonged study of the old 
| Hargreave spinning machine. We shall shortly 
| publish an illustration of this machine with special 
description, and need therefore only mention here 
| that the most important parts of the machine—such 
}as moving gear, carriage guide and tube apparatus 
—are all quite original, and further that Potter's 
new annular spindle has been adopted. We must, 
however, find room for a quotation from Mr. Avery's 
circular, in which he announces the merits of his 
invention: ‘*‘ We call special attention of spinners 
of short wools to this new and economical process of 
spinning. We claim to do more and better work 
with one half the number of spindles at less than 
one half the expense, occupying less than one 
quarter the space than the most improved process 
now in use in Europe. We make a large per cent. 
of saving in waste; yarn drawn by this ines is 
more even.” MM. Bede and Co, have endeavoured 
to improve Kimont-Sykes’s throstle by altering the 
shape of the wings, by covering the faces with 
cloth, leather, &c., to increase friction, and by 
arranging each spindle in such a manner that it can 
be thrown out of gear. 

Che improvements of the water-spinning frame, 
by M. Céléstin Martin, are of great importance ; 
they contain many excellent details, and may be 
considered as a step in the right direetion for solv- 
ing the water-spinning problem for carded wool. The 
new compensating lever for flattening and stretch- 
ing of the thread, is ingeniously arranged, and this, 
as well as other minor details in the construction of 
the machine, cannot remain without due acknow- 
ledgment. It shows besides that the final solution 
of the question of water spinning for carded wool is 
not far removed, and that the long-continued ex- 
periments made in this direction have produced at 
last some satisfactory results. 

The exhibition of tools and details for spinning 
carded wool is very large. We may call attention 
to the numerous samples of cards exhibited in the 
| Austrian department, amongst which, deserving of 
| notice on account of careful and uniform workman- 
ship, are those of M. Franz Blumenstock, of Reich- 
lenberg, whose works comprise a wire-drawing es- 
| tablishment, and who also exhibits cards, the wires 
of which can be renewed, and which are used for 
flax spinning; further, Messrs. Herkners Sons, of 
Reichenberg, Messrs. Hachnel, Maennehard, and 
Co., of Bielitz, Messrs. Struck and Beer, of Briinn, 
&e. Of German exhibitors of cards, we have to 
mention Wiirkert Brothers, of Leisnig, the me- 
chanical works for the manufacture of cards 
(formerly Lossius), of Mittweida, Mr. Joh. Ch. 
Fischer, of Chemnitz, also Messrs. Hugo Hensch 
and Son, and Messrs. Schmitz and Marx, of Aix-la- 
Chapelle, whilst the first position in this branch of 
industry is still occupied by D, Ullhom, of Greven- 
broich. The card manufacture of Wirtemberg is 
represented by the exhibits of Mr. Joh. G, Finkh, 
ind from Belgium excellent cards are sent by MM. 
Harstmans freres, of Liége, and of Messrs. Th. J. 
Martin, of La Pisseroule-Dison, near Verviers. 
Swiss cards are shown by Messrs. Schelling and 
Co., of Horgen, and by the mechanical works for 
the manufacture of cards at Ruti; both works are 
in the canton of Zurich, and the latter establish- 
ment has already acquired a first-class name. 
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Generally speaking, mechanical science has done 
very much during the last few years for the manu. 
facture of cards for the spinning of carded wool - 
but we regret we do not find in the Exhibition 4 
single machine for the manufacture of carda. 

It would appear that the cards with leather backs 
are fant 5 whilst the cards on cloth seem to be 
going out of favour. The size and shape of the 
wires used for the cards in great varieties are worthy 
of attention. We believe that the use of wires of 
triangular section, and bent to a sharp angle, as we 
notice them in the Exhibition, is not to be recom. 
mended, because the point cut upon the wires be- 
comes too long, and the side edges of the triangular 
wires are slowly ground, and gradually get ex. 
tre.sely sharp. 

In connexion with this subject of the cards we 
have to mention a very well arranged grinding appa- 
ratus, made and exhibited by M. Céléstin Martin, 
of Verviers. This apparatus is provided with ro- 
tating discs acting alternately, which produce round 
points to the wires. Compared with this thoroughly 
finished apparatus, that of M. Ernst Gessner for 
grinding the wires cylindrically, scarcely merits ob- 
servation. A gin for colonial wool, and of excellent 
workmanship, is exhibited by Messrs. Rossberger 
and Schréter, of Chemnitz, whilst M. Rudolph 
Honegger, of Wetzikow (canton Zurich) and 
Messrs. Bernhard and Philipp, of Chemnitz, ex- 
hibit a number of details for carding and spinning 
machines. These details, which have to be exe- 
cuted very carefully, are now in considerable de- 
mand amongst the makers of spinning machinery, 
who are thus saved the trouble of making them 
themselves, and can always rely upon the excellence 
of the workmanship. 


THE ART OF TURNING. 

Tue Master, Wardens, and Court of Assistants of the 
Worshipful Company of Turners of London, in continuation 
of their action in former years, propose to give, in 1873, 
their silver medal and the freedom of the Company and of 
the City of London to any one workman or apprentice in 
England who may send in the best specimens of hand turn- 
ing ‘or the year. The material to be used is varied in diffe- 
rent years, so as to include wood, ivory, metals, stone, spar, 
&c. There will be two competitions this year, one for turn- 
ing in stone, spar, &c.; the other for turning in ivory. The 
conditions for stone are as follows : 

Under the word stone is included any natural substance 
of a mineral character, excluding, however, all those which, 
like china or pottery, require baking or burning. Porphyry, 
granite, jasper, agate, serpentine, marble, spar, stalagmite, 
alabaster, jet, coal, freestone, &¢., are examples of what may 
be used. 

The specimens under the head “ stone’’ will be ranged into 
different classes, according to material, and in each class a 
medal will be given if considered worthy; but the chief 
medal and freedom will be adjudged to the specimen which 
the judges may decide to possess paramount merit. 

The qualities which will be chiefly considered in awarding 
the prize in stone, are 
i. Beauty of Original Design in Shape and Colour: 

The specimens may be either in the natural state of the 
material, or they may be ornamented by artificial 
colouring, gilding, inlaying, &e. Preference will, how- 
ever, be given to those which exhibit, with the most 
skill, and to the greatest advantage, the natural pro- 
perties of the material. Carving is admissible; and, if 
skilfully done, any additional effect produced by it will 
be considered, but it must be subsidiary to the turning. 
In vases, tazzas, and similar examples, special regard 
should be given to beauty of form by causing the lines 
to run freely into each other, so that where they meet 
there shall be no abruptness; and in each materia! suffi- 
cient strength should be given to the various parts to 
bear ordinary handling. 

2. Accuracy of Copying: 

The specimens may be copies of any known work, and 
may be either of the same size or reduced. The merit 
will consist in the most perfect reproduction of the cha- 
racter of the original. This quality may also be shown 
by pairs of specimens, which shall be facsimiles in every 
respect. 

3. Skill in overcoming Difficulties in regard to the Material. 
4. Originality, Novelty, or Special Skill in any other par- 
ticular, as applied to this class of Work. 

The specimens must be of moderate size, say, not exceeding 
about 2 ft. or 2{t. 6in. in any dimension. They should be 
very carefully packed in boxes, and accompanied by lists 
stating the contents of each box. If there is more than one 
box belonging to one competitor, his several boxes must be 
numbered consecutively. 

Each specimen must be marked with a mark or motto, and 
accompanied by a written memorandum, stating (1) whether 
the design is original ; (2) if a copy, where the original is, 
and what is its size as compared with the specimen; (3) the 
grounds on which merit is claimed for the specimen; (4) 
whether it is purely hand work, or whether any mechanical 
aids have been used. There must also be a sealed envelope 
marked outside with the same mark or motto, containing 
the name and address of the competitor, and his age, if an 
apprentice, together with a certificate of good character. 
These will not be opened till the judges have made thei 





report. 
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Ts addition to the prizes above named, a bronze medal of | has recently been turned out from the works of the North ¥ workin 

Prep tevoe will be given to the competitor second in merit, | British Railway Company, at Cowlairs, near Glasgow, a large | the 8 total output of isenstene enneeds 
and the c mpany’s certificate of merit to the third. The | supply of new plant, including four large locomotives, fur- ¥ - 

2 iT rent objects must be delivered free at the Mansion nished with bogies, for the Waverley route traffic. ea he —— sagen melting 
Heese, Lenton, & a . sr Odthe Bl. tee hanes Extensive Fire at the Park Brewery, Edinburgh.—On | Midd lesbeongh, bet which ids sone Be Per in Belgien, i 
Cet ne ec nake such allowance as they may thrak | Monday afternoon « fire occurred in the Park Brewery, | causing « good deal of interest. We believe it will be one 
~ tes oe ‘ » the expenses of carriage. The specimens Edinburgh, belonging to Messrs. J. and T. Usher. It ulti-| of the most successful gatherings the institute has ever had. 
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f $.. -» | mately attained considerable magnitude, and resulted in 

ent will rernain the property of the competitor; care will damages which were estimated at 15,0002. A Fy 

. : ny : 5, - A good deal of iN y . OT 

be taken of them, but = a en ee Oe ne oe 0 scientific and practical interest attaches to this fire or Pak yo cay pr tree ting na he 
renponsible for their earn cost within a week of thedecision | 2ccount of the peculiar mode in which it originated. It| view of testing the value of the coal depotite supposed 
the specimens at their own - ; *c1s100 | may be remembered that just a twelvemonth ago a ‘atin Vi . nar ant — —< Sag 
being « ynmunicated to them. In the cor petition for turn- 4 exist in Victoria. The colonial mi de t has in- 


serious fire, attended with great loss of life, oceurred in the 
Tradeston Flour mills, Glasgow ; the fire itself originated in 


jal Henry John Mann. The recipients of certifi. | °° ¢*Plosion which was almost unique in connexion with | and 60 ft., at which depth it is expected to eut two scams of 
f merit were Thomas Arthur Nelson cod Mrs. Mann. soy Soar ay Rayer sarge niyo ee oe subsequent | coal known in the Ioeality - the Kock and Queen veins. 
I iges of this year in stone will be the following citizens | 4.464 by the late ae eines Rethine aed Dr. Beovesess’ bles. One is reported to be 4 ft. and the other 3 ft. thick. It has 
snd turners:—Mr. Joseph Hall, of Derby; Dr JV illiam adam, of Edinburgh. Those gentlemen sconuteaniel thet = go ot ee ae 
Pole, F.B.S., of Ww meg gd and i rofscsor Tennant, | oortain precautions should be taken by millowners; and fol- Corner Inlet, Gippsland. 

F.GS., of King’s College, —_ om. The Right Honourable lowing out the suggestions of those eminent authorities, the Turkish Ironclads.—Turkey has now five ironclad frigates, 
The Lord Mayor of Lond m has biedly consented to present | wosers. Usher, introduced into the malt mill of their brewery viz., the Azizieh, of 900 horse power and carrying 16guns ; 
the prizes for 1873 on the 13th of October. a series of valves and folding doors, the action of which, it | the Orkanieh, of 900 horse power, and carrying 16 guns; the 
was believed, would nullify the effect of any explosion, or at rene w ogee - oe horse power, = <<? guns; ves 

atisimesindie “tte diiditi teccmed least confine it to the immediate neighbourhood in whi smanieh, of 900 horse power, and carryin guns; oe 

NOTES FROM THE NORTH originated. Shortly after one srelock on Monday F toad the Assari-Teviik, of 750 power, oul pS 8 guns. 
: while the malt mill was in full operation, a small flint, mixed | Th¢ Turkish Goverrment has some more ironclad frigates in 
Glasgow Pig-Iron Market.—There has not been much | with the malt, was introduced between the iron rollers of the | Course of construction. menor has also seven ironclad cor- 
siness dove in the warrant market during the past week, | mij], Fire was at once struck, and the floating dust about | Vettes carrying 4 or 56 guns each. 

mnt of the annual holidays, and prices have remained 
uly. On Wednesday last, as high as 110s. was paid, 


F sing price on Thursday was 1('8s. 6d. Yesterday, 


vited tenders for sinking a coalpit at Coal Creek, near Ca 
Patterson. It is intended to sink the shaft between 50 ft. 


rdened and tempered steel last year the successful 
. for the silver medal was Lewis Donne, and for the 


na 





Guiaseow, Wednesday. 


the hopper of the mill exploded with a report resembling} An Adelaide (8.A.) Reservvir—Mr. Doyne, C.E., who 
that of a gun. The measures taken for confining the effects | has been specially engaged to report upon a new reservoir at 
of such a catastrophe were to some extent effectual, but un- | Adelaide, South Australia, has recommended that the whole 
fortunately the flames spread within the mill and mash | of the bed should be puddied, the natural clay not being stiff 


" | ness was resumed, the market opened at 109s., 








| ; VW ; , 
i % Od. end k a oc . * L09s., buyers 108s. 6d. | room, and a serious conflagration was the consequence. enough to sustain the t pressure which a large iy of 
; No. 1. No.3 Proposed Additional Water Supply for Edinburgh—This water roduces. Mr. Joyne speaks in high terms of works 
“ey ear: perennial subject was again brought before the Water Trust | Wich have been carried out at the reservoir. 

G Glasgow = 1116 1100 of Edinburgh last week. After considerable discussion, it The Isthmus of Corinth.—Negotiations between Mr. 
Garteherrie . he it 4 120 0 1140 was resolved to memorialise the Town Councils of Edinburgh, Stephen Xenos and the Greek Government for cutting a 
> cs 1250 1126 Leith, and Portobello, subject to the approval of the rate- | canal through the Isthmus of Corinth are said to be progress- 
1 112 0 | payers, to prepare a Bill to bring in an additional water sup- | ing favourably. The canal itself, if carried out as proposed 
P 11 112 6 | ply, and to direct their attention to the Lyne scheme re-| by Mr. Xenos, will ve 40 metres wide by 8} metres deep; at 
Monkland . sine a ‘a 112 6 1106 | ferred to in the report of Mr. Hawksley and Mr. Leslie, Boor halfway inland, but more towards the Corinthian Gulf, 
Langioan, at Port Dundas 1226 113 0 | dated 50th of September, 1872, andthe one reservoir in Glen- | it is proposed to establish a great inland harbour 650 metres 
‘ 7 7 2 6 1120 | corse, referred to in Mr. Leslie's report of 1871; to construct | square, covering an area of 40 hectares—a hectare is about 
Gleng k, at Ardrossan 7 113 0 | new reservoirs, and to take additional powers to check waste ; | 2) acres English—and deep enough to receive the largest 
Eg 114 112 0 | and to effect an arrangement of the expenses incurred by ships. Mr. Xenos further proposes to construct spacious 

Da ington es 112 110 0 | the promoters of the St. Mary’s Lock Bill, &e. warehouses round his harbour when it is made. 
at Grangemouth selected 121 0 - Coal-Cutting Machines —The manufacture of the Gart- Turkish Monitors.—Turkey has two monitors, viz., the 
Shotts, at Leith ... eee 12 7v il2 0 sherrie coal-cutting machines is at present being carried on | Hejzi-Rabman and the Loutfan Djelil. Each of these monitors 

Aine at | o ness ne to lly 6 1100 with great activity by Messrs. Miller and Anderson, engi- | carries four 150-pounders. 
ibe above ali deuverabdie aiongsicde.) ere thridge: le + ir ave 80 ca 

ROM, gingers m poor, Coatbridge needs that firm have go many of them in| South Australian Raiboayt—A commencement bad no 
Nail rods ; a a 137 ‘anil, ~ wh been made at the last dates from the Australian colonies 


colliers” than engineers in ther works—the Gartsherrie ma- 


nts Isst week amounted to 9865 tons, as against | chine, like some others, being called a “ steam collier.” with the Kingston and Narracoorte Railway. The residents 





rresponding week of last year. The total at Lacepede Bay were, however, expecting at the close of 
n the shipments for the year is upwards of 164,000 = : : May to hear of arrangements for turning the first sod. 
To-day’s market opened with business at 108s. ten NOTES FROM CLEVELAND AND THE Telegraphy in the East.—A concession for laying a sub- 
but improved until 108s. 9d. cash was paid; it closed NORTHERN COUNTIES. marine rn cable between Constantinople and Odessa 
sellers thereat, and buyers 108s. 6d. The market was firm MippiespRrover, Wednesday. has been granted to an Anglo-Danish company, and the 
: ternoon, and busts ess was done at 108s. 103 1. cash The Cleveland Iron Market— Yesterday there was a small | ubmersion of the cable is expected to be shortly proceeded 
closing buyers 108s. 9d., sellers 108s. 10}. attendance on Change, at Middlesbrough. The cause of the | ¥)t4- 


; 


pecial Rules.—The miners’ delegates | thin attendance was partly owing to the general slackness of The Projected Central Asian Railway—M. Cotard, who 
Glasgow in large numbers on Monday last, for the | business and partly owing to the intensely hot weather. | for the last eighteen months has been engaged in the con- 
nsidering the proposal from the mineowners for | There was a decided fall in the prices of iron, notwithstanding | struction of railways and public works in Turkey, has left 


ners and the & 








' 
a te ference of five representatives from eagh side the efforts of makers to keep up the quotations to the list | for Paris to make preparations for a journey in Central Asia, 
v 1 view to bring to an issue the practical points in dis- | stendard. As a matter of fact, No. 3 Cleveland pig can now | in company with a son of M. de Lesseps. The journey is 
I n connexion with the special rules. They resolved | be bought at 95s. per ton, and some holders will dispose of it | undertaken in connexion with the proposed junction of the 
sly to accede to the wishes of the mineowners in | for even less than that figure. Very little alteration has| Russian and Anglo-Indian railway systems by means of a 
although some of them were not at all sanguine taken place in the finished iron trade. Prices all round are | great line to be carried through Central Asia. 
y good rest uld flow from the conference. fom sie : fallen to any considerable exte ; , 
. A lt w w from the conference Messr | easier, but not having yet allen to any o nsiderable extent, Poti Harbour —There is some prospect of harbour works 
I Wallace (William Baird and Co.), William Ferrie | buyers are still holding back their orders. There is not : ae 
ad Fer - phe. : + “edits : : being commenced at Poti. The site chosen for the harbour 
kland Iron and Coal Company), William Ferrier | much work in the North of England when it is taken into j hous 1 t rth of the Poti branch of the Rhion 
Ferr nd Strain, Airdrie), and John Reid (Provanhall | account that the production is so large, but as prices decline ies about 14 versts north of the Po' . 
| 


{ Company), are the sub-committee appointed by the | buyers will come into the market, and the ironworkers may American Steam Navigation — A line of steamers is talked 
r wners to represent them; and the miners’ representa- | be kept busier than was a short time ago anticipated. of between New Orleans and Liverpool; these steamers are 
re Messrs. Drinnan (Shotts, Crofthead, Benhar, &c.) intended chiefly for carrying grain and cotton, of which large 





The Co-operative Iron Works at Midd/esbrough.—For the 


n (from West Calder, and the shale districts gene- | _ seal: A > a ‘ the W quantities are constantly being forwarded to Great Britain. 
Davies (Ayrshire), and Gillespie (for Stirling and | daa Se ye —s meee, Dak; SN, _ sy OF ae Senne An important element in the calculations of the projectors is 
; . . : . Rolling Mills, Middlesbrough, have conducted their works : 5 ed 
Linlithgow). At a meeting of the mineowners’ sub-com- |). 9 co-operative scheme. There is now a probability the improvement of the entrances to the resem safer 
*, held to-day jlasgo a redolved to hok » | “is ame $8 “iP > i i i 
i to-day in Glasgow, it was redolved to hold the | o¢ the scheme being abandoned. It appears that a number Passes cannot be deepened, the steamers, if of any size, wi 


not be able to get through. An attempt is also being made 


nference On Friday. 


lof their puddiers have complained against the scheme. A : > ~ 

New Railway to Kilsyth—The Kelvin Valley Railway Bili | On fasenhen last the firm is ued a notice to their work- g. mee a line of steamers between Sen Francisco and New 
bas just passed Parliament as an unopposed measure. Its | men replying to the puddiers, and after intimating that if ee . 1 j 

sto supply the Kelvin Valley district, in the neigh-| the men were dissatisfied with the conditions of work they Tasmanian Iron Ore-—A large field of iron ore is being 

d of Glasgow, including the town of Kilsyth and the | might go elsewhere, concluded as follows: “ Our trade is now | profitably worked near Ilfracombe Bay, Tasmania. Some 


Vullag tween Maryhilland Kilsyth, with railway accom- | in too depressed a condition for us to care, as far_as we our- | companies which have taken up the ground expect to be able 
modation. According to the plan, the main line will commence | selves are concerned, whether we stand or go on. If we take a | to produce a superior description of iron for exportation to 
by a junction with the North British Railway Company’s | few orders it is merely because we are unwilling to seatter England. 

Me ssgow, Dumbarton, and Helensburgh Kailway, near our men and our customers. But unless the difficulties in The Hoosae Tunnel.—All difficulties in the way of the 
mary 


yhill, and terminate at Kilsyth. There will also bea) the way of profitable manufacture shortly disappear, We | completion of the Hoosac Tunnel appear to be removed. A 

short branch to connect the main line with the Campsie | shall be compelled, as other firms have already been, to stop | pit) appropriating 200,000 dols. to put the tunnel track in 

pmeres Seh North genes . lway. Satietact wry arrange- | alt pws r, wt til wages throughout the trade come down to| s.adingss for business has passed both branches of the Massa- 
iave been made with the majority ol the landowners | their former ievei. chusetts Legislature. 





i nis line en completec i] ss ove ,e ive , f m : 
r Aeiveen fold : > i ee mabe ae Neg and| The Coal and Coke Trades.—The prices of coal and coke| 4m American Round House.—The locomotive (or round) 
; oe ~- “ cry > Me now nae. L a 7 | are easier, but the decline is very slow. It is generally ex- house of the Pennsylvania Railroad Company at Philadelphia 
abso excelient facilities for the butiding of Vilias. | Rana : ‘nn h® . ait a voy? A P 
The atmosy is bracing, and there is a plentiful supply o° | PT", tet gradually, but surely the quotations of iron and | is one of the largest and most complete buildings of the kind 
* a acing, sere 1s & pien t supp?) | fuel will recede considerably. One thing is clear, and that is, in the United States. It is a regular polygon in shape, 
p that unless iron can be bought much cheaper than at present, having an inner open court in which is # turntable. This 


sed Railway in Orkney.— An Edinburgh paper states | only the most urgent orders will be placed by purchasers, | toads to 44 tracks, giving room for as many locomotives. 

at a rai way is projected across the mainland of Orkney and the district will not be fully employed. Vaults beneath give a storage capacity for 1000 tons of 

notion be ye oe a men Be ith a view to meeting the} 745 Cleveland Ironstone Miners.—On Saturday, the Cleve- | coal for winter uses. Lighter or running repairs are made 
igh Caithness, which will be opened within a twelve- | },14 ironstone miners held a demonstration at Normanby, a| without the engines being leid up. 








burghs } ae influential gentlemen in the county and | few miles south-east of Middlesbrough. There were several ————— 

age thie nce a held, at which the convener of the county | thousands present, and the chairman, Mr. Joseph Cowen, Fast Steam Lauscues.— Yesterday afternoon the works 

: prowests atthe burghs were present, and seesiations | jun., of Neweastle-on-Tyne—a large employer of labour— of Mesers. Jobn 1. Thorneyeroft and Uo., of Chiswiek—the 

> passed Chat the scheme should be brought under the | congratulated them upon the way in which they bad received | makers of the fast steam launches which have been so fre- 
* the Commissioners of Supply for the County and | ¢),, award of Mr. Rupert Kettle in the wages question, which | quently noticed in our —were visited by the Ceaare- 

- vn Councils of Kirkwall and Stromvess, and recom- | was against them. He was glad that they had shown that witch, who inspected with much interest the work in \ 

, “¢ ® to their favourable consideration they could accept their position and attend to their work in | and before leaving ordered a companion boat to the y> 





New Rolling Stock for the North British Railway.—There | a proper manner. It cannot be denied that the miners are | ® launch whose performance wo recently 
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COVERED GOODS 


WAGON 


AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY THE BUBNA WAGON WORKS, NEAR PRAGUE. 
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Tas Bubna Wagon Fabrik, a firm who have works near 
Prague, exhibit at Vienna two covered goods wagons of the 
pattern shown oy the annexed engravings, one of these 
wagous being fitted up as a cattle wagon on Dorn’s system, 
while the other—which is exhibited unpainted—is without 
any special fittings. These wagons are built according to 
the standard regulations of the Emperor Ferdinand’s Nord- 
bahn, and their underframes consist of a pair of wrought- 
iron sole bars of J section connected with the timber head- 
stocks by corner and angle irons. The rest of the frame is 
formed of timber, the cross-bars, longitudinals, and diagonals 
being arranged as shown in the plan, and connected by 
tenons and corner irons. The length of the underframe 
over headstocks is 6.44 metres (21 ft. 14 in.) and the width 
from centre to centre of sole bars 1.918 metres (6 ft. 34 in.). 

The axle boxes are constructed for oil lubrication from the 
top, the lubricating material being supplied through a wick, 
and the bearings are composed of a mixture of 60 per cent. 
of lead, 25 per cent. of good English tin, and 26 per cent. of 
antimony. The lower part of the axle box is filled with fine 
shavings of lime wood, which am found preferable to cotton 
soaked in oil on account of their greater elasticity. 

The bearing springs consist of plates of cast steel, and have 
a length from centre to centre of 3 ft. 7 in.; there are nine 
plates 3 in. wide and 4 in. thick. 

The hornplates consist of two pieces 2in. by 2} in. and 
i in. thick; these pieces being bent in such a manner that 
they can be rivetted directly to the inner side of the main 
soles. The draw bar is continuous and acts on an india- 
rubber draw spring. Screw coupling and safety chains are 
_— according to the regulations of the Association of 

erman Railway Engineers. The casings of the buffers are 
entirely made of wrought iron, and allow of a play of 118 
millimetres (4 = 

The inside | of the body of the wagon is 6.374 metres 
(20 ft. 74 in.) and the inside width 2.528 metres (8 ft. 1} in.). 
The height in the centre of the wagon is 7ft. 3Zin. The 
body has four door and four side pillars, besides four corner 
and end pillars. The door and side pillars are fastened 
to cast-iron brackets by means of screws and angle pieces, 
which are carried by the iron main so Ihe corner and 
end pillars are fastened to the headstocks in the usual 
wel while their tops are of course connected to the cant and 

rails. The cant rails consist each of two parts screwed 
together ; the proper or outside rails are made of oak, whilst 


the inner pieces as well as the arch rails at the ends are of | 


soft wood. 
The planking at the side of the 


a Be: Ijin. thick and 
consists of pine planks 5jin. broad. The p 


g is tongued 


| the lower and left-hand side of the door. 
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| In order to use these wagons for the transport of cattle, at 
3 | the top of each longitudinal side two —_ 6 are provided, 
— these openings being capable of being closed by fla 

The roof of the wagon consists of soft wood plaskiog 6is. 
wide and }in. thick. These boards, which are p longi- 
tudinally, are rabetted, and lapped over each other, and are 
carried by the arch rails and the six T-iron roof girders 
springing from the cant rails. The roof boards are fastened 
down to the iron roof girders by means of bars of fist 
| wrought-iron and countersunk screws, and the whole roof is 
; covered by plates of thin sheet iron. 

As we have already stated, one of the wagons is fitted up 
on Dorn’s system, and is provided with hay racks and water 
troughs, the arrangement being, however, scarcely of a very 
practical kind. The wagons are carried on Ganz and Co.s 
steel dise wheels, and their weight, empty, is 6 tons | cvt., 
their load being given as 10 tons, a load which their large 
capacity would no doubt enable them to accommodate witli 
average —_ of merchandise. The workmanship of th 
=< wagons exhibited is excellent. 
Seeraae | g xcelle 

Casaptas Coat.—Professor Bell, of the Canadian Geo- 
logical Survey, has left for the vast region recently annexed 
to the Dominion of Canada under the name of Nortb- 
= . West Territory. The professor is to make a thorough and 
A : conclusive inquiry into the extent and quality of the coal for- 

: mation in the territory. Coal is known to exist throughout 
| a considerable extent of country, having been bu bear 
| places where it has cropped out of the surface. For the 
| purposes of the exploration a diamond drill has been pur- 

chased in New York, which is to be worked by a portable 
steam engine. The survey undertaken by Professor Bell 
will probably extend over two years. 
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and grooved, and is fixed to the uprights by two wood screws 
for each board. The bottom of the body is made of pine battens 
ljin. thick placed across the wagon and resting upon the | 
main soles and the diagonals, whilst their ends are supported 





Loxpow Association or Forsmes EsGinemrs 4%? 


by wrought-iron angle irons, which connect the side brackets . : - 
with each other and with the beadstocks. The bottom planks | Draventsmax.—The members and friends of this Institu- 
tion purpose visiting, on Saturday afternoon next, the -_— 

After. 


are tongued and grooved with the exception of the end planks, 
which are simply rabetted and overlapped, and are fastened auxhe Har 
from below by rails and screws to the angles for the support | wards they will dine together at the King’s Arms Hotel, 
of the bottom. | oe Court. On the following Saturday, August 2nd, 
At each side the wagon is provided with a sliding door, | David Thomson, C.E., will read a paper before the members 
consisting of a wooden frame meee peg two nal | at the City Terminus Hotel, on “Compound Engines. 
struts, and planked to correspond with the sides of the body. | Scientific gentlemen, whether members of the oor rege 
The lifting of the door when shut is prevented by a pin | not, are invited to attend on either or both cosasions, 0 
fitting into an eye of the guide rail; this pin is fastened at | the Secretary—14, Canterbury-place, Lambeth-road— 


wut ont Vauxhall Water Works, at Hampton. 


he outer support | readily furnish tickets and information in respect to the 


of the guide rail of the door is rivetted to the iron angles. gs 
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ART CASTINGS AT THE VIENNA 
EXHIBITION.—No. ITI. 

Art castings in iron require for their successful 
production a carefully chosen metal, one which 
must not only possess greater strength than is re- 
quired for ordinary castings, but one which, by its 
densit , and fluidity in a molten state, is capable of 
reproducing minute forms with sharpness and ex- 
actness. In order to obtain definite information as 
to the conditions under which suitable iron is pro- 
duced by the smelting process, the material has, at 
Iisenberg, been subjected to careful examination, 
both when in the fluid state and during the progress 
of setting and cooling; and these investigations, 
which have been carried on for more than thirty 
years, have resulted in the discovery of the facts of 
which we propose now to speak—facts which are of 
high interest in themselves, and which 7 to us 
worthy of the most careful attention of metallur- 
gists. Some time ago the writer of the present 
article called attention to the appearances which 
cast iron assumes during the fluid state, these ap- 
pearances varying according to the proportion of 
carbon which the material contains, and even as 
long ago a8 1867 we spoke in this journal (in an 
article entitled “‘ The Berlin Castings”—a name for- 
merly generally used for art castings in iron, but now 
almost abandoned) respecting these appearances. 
The matter did not, however, at the time receive 
from scientific men the attention it undoubtedly 
deserves, and we therefore propose to return to the 
subject, and discuss it more fully. 

According to the apearance of the new fracture 
when broken, pig iron is, and has been for many 
years, both in this country and abroad, designated 
by certain numbers, the particular value attached 
to each number varying, however, in different 
localities. Speaking broadly, No. 1 signifies a coarse. 
grained dark-grey iron, Nos. 2 and 3 are finer 
grained and lighter greys, whilst beyond these come 
the “‘ mottled” and ‘‘ white” pigs. In many foundries 
in Germany the following scale is adopted; No. 1, 
largest grained highly graphitic. grey pig (Gaares 
Fisen) ; No.2, grey pig (gaarflissiges Kisen); No.3, 
mottled pig (Aalbirtes Eisen) ; No. 4, strongly mottled 
pig (stark halbirtes Eisen); No. 5, lamellar pig 
(dunngrelles Eisen) ; No. 6, dead-white iron (hoch- 
dunnes Eisen) ; and No. 7, white pig (grelles Eisen). 
In this classification—which we shall adopt here. 
after in speaking of the appearances of the different 
classes of molten iron—Nos, ] and 2 are varieties of 
grey iron, Nos. 3 and 4 of mottled iron, and No, 5, 
6, and7 of white iron. 

If now an alteration in the working of the blast 
furnace or of the cupola shows that a change has 
taken place in the quality of the iron, or if it is 
desired to secure the success of a particular casting, 
the following observations may advantageously be 
made. Let a sample be taken from the iron avail- 
able, and let it be cast in a semispherical mould pre- 
pared as for an open sand casting, but lined with 
finely prepared sand, care being taken that the 
sand is neither too tightly or too loosely pressed 
down. For making this simple casting a small 
ladle and a straight edge are carefully warmed, and 
the necessary quantity of iron is then tapped from 
the furnace or cupola into the ladle, the slag 
being removed with the heated straight edge. When 
this has been done the iron is poured as quickly as 
possible into the mouid, when the heated straight 
edge is again passed over the iron. Experience has 
shown that when a furnace is working irregularly 
the various classes of iron above spoken of are 
sometimes to be found arranged one over the other, 
according to their specifie gravities, and in pro- 
curing a sample, therefore, care should be taken to 
procure an average of the whole. ‘The metal having 
been poured as above directed, the following ob- 
servations should be made : 

1. The colour of the iron during the casting. 

2. The movements which take place upon the sur- 
‘ace of the metal immediately after pouring. 

3. The state of the iron during and after its 
setting. 

For the various elasses of iron above enumerated 
these appearances will be as follows : 

No. 1 Jron.—This iron has during the casting a 
reddish-white colour, and after running it re- 
mains unagitated, and has the appearance of a 
crystallised fat, while it presents a frothy surface 
covered with “‘kish.”* Its fracture when cold is 





* For the difference between graphite and “kish” see a 
Peper contributed by M. Ledebur to the Berg und Hiitten- 
mannischen Zeitung. 


dark’ grey, coarse-grained, glossy, and very soft ; 
but when remelted it gets a finer structure, and be- 
comes suitable for being recast in crucibles for the 


. 





a, 6, and ¢, show respectively the form of section of 
this iron when cold, ite appearance when in the fluid 
state, and its outside su . 

Another variety of this iron is represented in sec- 
tion when cold by the annexed sketch, d, while its 
appearance when molten is shown by ¢, and its out- 
side surface by 7 During the pouring this metal 





has a lighter colour than the variety of No. 1 
reviously mentioned, while, when cast, its surface 
is covered with a thick dim skin, which during 
the experiment slowly separates in one direction 
in straight lines, showing at the fissures the 
bright metallic surface. After these movements 
have lasted some time, the dim skin again entirel 
unites, while the iron is seen to be still agitated, 
and commences to show small projections at those 
points where the division of the skin last 
After setting the iron shows a slightly convex sur- 
face, which has a smooth glossy appearance, with 
here and there a sparkle of graphite. 

This iron when cold has a dark grey glossy frac- 
ture, the grains in the latter being the more strongly 
marked the greater the volume and strength of the 
casting. ‘This class of material is well suited for the 
casting of fine works of art, as when quickly poured 
it fills the moulds well and perfectly, possessing at 
the same time a great amount of softness. When 
less quickly poured the separation of ‘‘ kish” gives 
to the casting an objectionable appearance similar to 
that of the first-mentioned variety after setting. 

No. 2 Iron.—Of this iron we also annex three 
sketches, that marked g showing the form of sec- 
tion of the sample casting when cold, whilst 4 re- 
presents the appearance of the metal when in a 
fluid state, and ¢ its external appearance when set. 
This iron has, during the pouring, a dazzling white 





colour, while the dim skin which forms on the sur- 
face does not appear to be so thick as in the case of 
the class of iron last spoken of. As the iron runs 
from the ladle, a tearing asunder of this skin, and 
a display of a metallic glare below is observed, the 
surface at first splitting only in one direction, but 
fissures subsequently opening up in various direc- 
tions ; the following sketches, & and /, showing the 
chief figures formed. The figure é refers to a char- 
coal, and figure / to a coke, iron, These figures 


k 


is 


may often be traced even after the setting of the 
iron, they being then formed by projections on the 
surface. After the fissures on the surface have 
been drawn together again, the iron, which is still 
agitated beneath, evolves small bubbles of gas, 
which force their way to the surface, this being es- 
pecially the case towards the middle of the mass, 
With the exception of the points where projec- 
tions mark the last fissures in the skin, the aN 
of this iron when set is dim, glossy, and smooth, 
and its appearance is similar to that of refined metal, 
this being the case even in the fracture, with the 
exception of a little lighter colour, and slightly 
denser structure. This iron is the best for art cast- 
ings, as the largest as well as the smallest articles 
may be safely cast from it, it giving clean and 
ly marked productions, which can be well 
worked on aecount of their but slight degree of 


r 


production of art castings. The annexed sketches, | poured, 





taken place, the iron at 
tioned, shows fissures in the skin extending in one 
direction only; but this merely laste for a short 
time, a dividing of the lines then taki 
cruciform fissures being formed for 
star-like fissures for coke iron, 
p and g respectively, 


i ah 2 

This splitting up of the surface into figures 
on very rapidly, new figures continually depetine 
only to disappear again and make room for others, 
the ap ce being altogether a very interesting 
one, while the backward and forward movement in 
the material is remarkable. After this state of 
pom has lasted a Dee tins | peneeation of bubbles 
of gas commen: uw more numerous, 
and being evolv: with greater activity than in the 
the cases formerly noted. During this period a 
great agitation of the metal occurs, this decreasing 
gradually until the iron is “ dead,” when it i 
to set. The surface is in this case no longer rounded, 
but straight, and is covered with a number of small 

heres, which show empty hollow spaces, and 

here very strongly to the surface, so that they 
cannot readily ke removed. 

The fracture of this irop shows a light colour and 
slightly glossy surface, and it is no longer strongly 
grained. The material is still suitable for art cast- 
ings, but the objects cast from it should not have 
thin places, as they could not be worked upon, and 
would require previous annealing. On account of 
its great density, however, this iron is well suited 
for castings which have to be bored or turned, and 
pr for those on which polished surfaces 

ave to be got up. The problem is to an 
iron of this kind with the peculiarity of not being 
inclined to chill ; but this can be done by care in 
charging the furnaces, 

No 4. Strongly Mottled Iron.—If the iron is 
strongly mottled—a ing in character to No, 5 
— it shows, when poured, a brighter appearance and 
higher metallic lustre than that last described. The 
fissures formed in the surface skin are similar to 
those of No. 3, but the figures formed are smaller, 
and the changes take place more rapidly, so that a 
certain amount of is required to egable the 
appearances to be fixed by the eye. The formation 
or the gas bubbles also is more distinct, and their 
evolution commences at an earlier stage. 

The setting of the iron takes place under condi- 
tions similar to those last described, but the surface 
becomes covered with numerous leaves covering 
larger or smaller concavities in the surface of the 
iron, according to whether the leaves have been 
formed by the combination of several bubbles, or 
by the adhesion of single ones. The surface is 
straight, and the fracture has a light fine-grained 


apecnnne®. This iron cannot be used for fine art 
objects, but it may be employed for larger articles, 
which a certain degree of strength. 


jo. 5, or Lamellar Iron.—Ot this iron we also pre- 
sent three sketches, r representing the section of 
the sample when cold, s the appearance of the 


7 © ® 


metal in the fluid state, and / the nature of the 
surface when set. When poured, this iron (which 
is scarcely to be led as a white pig) shows a 
light brilliant colour, while the lustre which ac- 








hardness. If also the blast furnace c are 
good, and the varieties used in the cupola well 








companies the breaking of the skin is greater than 
in the varieties previously noted. After pouring, a 
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to and fro movement of the fluid metal takes place, 
but this only lasts a short time, being followed by 
the formation of stellated figures, which change 
rapidly, and which have the shape sketched above. 
In this metal the figures are smaller in size than 
those produced by the classes of iron already spoken 
of, while the bubbles of gas are more frequent, and 
of larger diameter. These bubbles unite to form 
the large leaves which, being hollow, cool more 
y yn than the mass of metal below, thus giving 

e surface the peculiar appearance of a red-hot 
mass of iron covered with dark spots, this being 
especially the case round the circumference, where 
the cooling takes place earlier. This appearance 
is not much liked in foundries for fine work, as it 
signifies an iron suitable for heavy castings only, 
but especially applicable to some of ma- 
chinery. The fracture of this iron is lighter than 
that of the earlier numbers, and it shows fine white 
patches, and a very dense grain. 

No 6, or ** dead-white” lron.—The conditions just 
described are to be found, also, to a great extent, 
in the case of ‘* dead-white” iron; but the forma- 
tion of the figures is in this case still more rapid, 
and the fluidity of the iron is of less duration. The 
size and quantity of the gas bubbles are also con- 
siderably increased, as is also the appearance of the 
dark spota already referred to. The surface, too, 
when set, is no linen straight, but slightly con- 
eave, while, after the opening of the leaves pro- 
duced by the bubbles of gas, holes are found, 
as shown by the annexed sketches, of which » re- 
presents the lamellar iron last spoken of, and v the 
“ dead-white” irom now under notice, The diffe- 





rence in the two classes of iron consists, as is shown 
by our sketches, in the latter having, not only deep, 
but also flat, holes, the existence of these proving 
the iron to be of a harder class than the other. The 
fracture of this metal shows a mixture of white and 
grey iron, this variety marking the transition to 
white iron properly so called. If the proportion of 
white and grey is about equal, the metal is known 
on the Continent as ‘‘ Forellen” iron, and it has the 
appearance shown by sketch w. Such iron is no 





longer suitable for fine castings, but if produced by 
by a well-selected charging of the furnace, it pos- 
sesses a very close structure and great strength. 
This iron is especially suitable for casting large 
rolls, which gain in strength through their cooling 
very slowly, and which can be subsequently turned. 
It is also suitable for the production of chilled cast- 
ings, of which samples are exhibited at Vienna by 
the Innenberger Gewerkschaft, of Styria. 

No. 7, White lron.—The form of this iron in section 
when cold, its appearance in the molten state, and 
the character of its surface when cold, are shown by 
the annexed sketches, 2, y, z, respectively. When 


poured, this iron has a white colour, but this very 
soon changes to red, whilst the metallic lustre is 
very strong. The splitting or opening up of the skin 
does not last long, but soon makes room for the 
formation of large gas bubbles, which may be ob- 
served violently agitating the mass. These bubbles 
burst, and the discharge of gas takes place with 
such force that fine particles of burning iron are 
thrown out in all directions. The surface next be- 





gins to sink, and soon after a dark skin, begins to 
spread like a shadow over the surface of the still 
red-hot mass, from the circumference towards the 
centre, Finally, this skin becomes lighter, and peels 
off, showing a number of the shallow cavities de- 
scribed abeve. ‘The fracture of this iron is white, 
and the metal is too hard to allow of its being 
worked at. 


LOCOMOTIVES AT THE VIENNA 
EXHIBITION.—No. VI. 
Bestpes the passenger locomotive for 

Bergisch -Miirkische Railway, of which we have 
already spoken, there is also exhibited in the Ger- 
man section of the Machinery Hall a goods locomo- 
tive for the same line, this engine having been 
constructed by Messrs. Henschel and Son, of Cassel. 
The general arrangement of this locomotive is shown 
by one of the two-page engravings published with 
the present number, while detail views of the 


the | 





boiler are given on the present page and page 76. 

Referring to our illustrations it will be seen that 
the engine has six coupled wheels and outside 
cylinders, the latter being 17jin. in diameter by 
24.7 in. stroke, while their Tutenee apart from centre 
to centre is 6 ft. 7in. The pistons are of wrought 
iron, with two rings sprang into place. The guide 
bars are very heavy, being 4in. wide by 3in. thick 
for the main part of their length ; but owing to 
their great length these heavy proportions are 
necessary. The valve gear is of the ordinary shift- 
ing link kind, and is arranged inside the frames. 
The distance from the centre line of exhaust port 
to centre of driving axle is 9ft. 114 in., and the 
connecting rods are 7 ft. 1 in. long between centres. 
The connecting rods have solid ends, the brasses 
at the small ends being set up by a wedge and 
screw. The coupling rods are very thin, the ends 
being only about ]}in. thick, while the bearings 
are but 2in. long. The diameters are, however, 
large, being ow for the driving, and 34 in. for 
the leading and trailing crank pins, 


ee | 
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The wheels are 50.43in. in diameter, and are 
placed with a total wheel base of 10 ft., the dis- 
tance between leading and driving wheels being | 
5 ft. 64 in., and that between driving and trailing} 
wheels 4ft. 5jin. This, for such a long heavy en- 
gine, is a very short wheel base, necessitating an | 
amount of overhang at each end to which English | 
locomotive superintendents would—and we think | 
rightly—object. As in the case of the goods loco- 
motive from the Hannoversche Maschinenbau 
Actien-Gesellschaft, of which we have already | 
spoken, the control of the pitching motion is} 
lessened by the fact of the driving and trailing 
axles being connected by compensating levers. The | 
arrangement of these compensating levers is worthy | 
of notice, as it is cne rarely employed here, but 
frequently resorted to on the Continent. Refer-| 
ring to the two-page engraving, it will be seen that! 











pins extend upwards from the driving and trailing 
axle-boxes, and bear ra He the ends of the 
compensating beams, which latter are placed just 
above the frames. Each compensating beam is formed 
of two om and the centre pin on which it rocks 
passes through a block which is free to move ver. 
tically in a slot cutin a bracket or guide, which is 
fixed to the frame, and extends up between the 
plates of the compensating beam. The latter is 
thus free to rise or fall vertically, but it is secured 
from movement in a fore and aft direction. Be- 
neath the frame, and directly under the centre of 
each compensating beam, is placed a heavy in- 


| verted spring, the centre of which is connected by a 
| pin to brackets which transmit its upward thrust to 


the frame, while the ends are connected by links 
with the compensating beam above, as shown. This 
arrangement appears to have been adopted in many 
instances to overcome the difficulty of getting in suit- 
able trailing springs without diminishing the width 
of the firebox ; but, as we have already stated, we 
cannot—for the reasons assigned—commend the 
employmeut of compensating beams in six-wheeled 
engines with such a large amount of overhanging 
weight. 

It must be remembered that in all cases where a 
compensating beam is used, the pair of wheels thus 
connected might, as far as the power of controlling 
pitching motion is concerned, be replaced by a single 
wheel placed under the centre of the compensating 
beam. ‘Thus in the engine we are describing, the 
effective overhang at the trailing end is as great as it 
would be if the engine had four wheels only, the 
trailing pair being situated midway between the 

resent driving and trailing wheels, and the wheel 
ase being thus reduced to 7 ft. 9hin. The two 
— of wheels connected by compensating beams 
ave, however, of course the important advantag: 
of distributing not only the static load, but also the 
additional load due to the pitching of the engine, 
over four points of contact with the rails, instead of 
two, as would be the case if the engine had four 
wheels only, as first supposed. As we stated ina 
former article, the low speed at which Continental 
goods traffic is for the most part worked has a g: od 
deal to do with the continued employment of these 
short wheel-based engines; but in any case we 
should consider these locomotives must be very trying 
to the permanent way. 

To return, however, to Messrs. Henschel and 
Son’s engine. The frames are, as will be seen from 
the plan, made of two plates for part of their pes om 
and of single plates tor the remainder. The double 
frames—which are composed of two plates 4¢ in. 
thick placed ] in. apart—extend from just in front 
of the cylinders to the front of the firebox casing, a 
single plate (which extends back for the length of 
the smokebox) connecting each frame to the leading 
buffer beam, while a similar plate 3 in. thick extends 
along the sides of the firebox casing to the trailing 
buffer beam, Besides the connexion formed by the 
buffer beam and the bottom of the smokebox, the 
frames are united at the leading end by a pair of 
plate stays situated 1 ft. 6} in. in front of the lead- 
ing axle, these stays serving to carry the centre of 
a transverse compensating beam which connects the 
the front ends of the two leading springs. There 
is also another cross-stay just behind the leading 
axle, and a pair of cross-stays with a horizontal 
plate between them situated between the driving 
and trailing wheels, as shown by dotted lines in the 
side elevation. These latter stays are not shown in 
the sectional plan, the line of the section being taken 
below them. ‘There is also the usual plate stay at 
the trailing end, and altogether the frames are 
strongly braced together. ‘The leading buffer beam 
we may mention is a kind of box girder, the front 
and back being made of plates ¥, in. thick, and the 
top and bottom of channel irons with their flanges 
turned outwards, as shown by dotted lines in the 
side elevation. 

The axle boxes are of wrought iron, a material of 
which—thanks to Mr. Haswell’s having shown how 
readily it may be stamped—locomotive axle boxes 
are now largely made on the Continent. Brass 
liners are interposed between the axle boxes and 
their guides or rubbing pieces, and the latter, which 
are also of wrought iron, are furnished with ad- 
justing wedges. The wedges are on the front sides 
of the axle boxes, and it will be seen from the 
sectional plan that they have but a narrow bearing 
against the fixed guides. : 

The boiler, of which we give a transverse section 
in the preceding column, and a longitudinal section on 
page 76, has the firebox constructed on a modification 
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of the system introduced by Herr Becker, of the 
Kaiser Ferdinand’s Nord-bahn—a system of which 
we have already spoken briefly. As will be seen from 
the section annexed, the firebox crown is flat, and 
nected to the sides by curves of large radius, 


is con “ 
while it is supported by stay bolts extending 
directly upwards to the crown of the firebox casing. 


This latter crown is of the usual cylindrical form, 
while Herr Becker, in his own —. makes it 
fat for such a width as to include all the vertical 
stay bolts, thus getting the latter all one length, 
i moreover, avoiding oblique tapped holes 


ana, a 

through the crown plate. This arrangement of 
H Becker's, with the flat crown plate to the 
casing, we must say we prefer to that adopted in 


the engine we are describing. 
Like the boiler of the passenger locomotive for 
same railway company, of which we gave an ac- 


r 

pes nt in our last article, that of the engine now 
der notice is very heavily stayed. ‘Thus there 

are transverse stays connecting the sides of the fire- 

box casing just above the firebox crown, while the 


back plate of the firebox casing and the smokebox 
tube-plate are stiffened not only by strong gusset 
stays, but also by ties extending to the barrel, and 
placed low down, ag shown in the longitudinal and 
rse sections, These longitudinal stays, placed 
ust above and below the level of the centre line of 
the barrel, appear to us—as we mentioned when 
peaking of the passenger engine—quite unneces- 
and at the trailing end they are positively 
able, as they tend to greatly facilitate the 
of scale or deposit at the sides of the fire- 
cess to the boiler for cleaning purposes is 
vea by a large hand hole situated on each side of 
the top of the firebox casing, as shown in the trans- 
the openings for these hand-holes 
being strengthened by heavy rings, as shown, and 


transv 


} 4 
{ ‘ 


tion, 


t vers being made with a cone joint. There 

’ the usual mud plugs at the firebox corners, 

and three plugs arranged at intervals along the 

bottom of the barrel, as shown in the longitudinal 

sect Mud plugs are rarely placed in these latter 

positions in this country; but they are very handy 
Vv cases. 

Che barrel plates are 15 millimetres (0.59 in.), 

les and back plate of the firebox casing 

tres (0.629 in.), the firebox casing crown 

plate 20 millimetres (0.787 in.), the smokebox tube 

23 millimetres (0.905 in.), and the dome plates 

netres (0.51 in.) thick, while all the seams 

lare double rivetted. ‘The firebox is of 

the plates being 16 millimetres (0.629 in.) 


the exception of the tube plate, which is 





tres (1.14 in.) thick at the upper part. 
t will be seen that the plates are very 
the pressure at which the boiler is 
high, being 10 atmosphere ffective, or 
square inch. The manner in which the 
plate and the back plate of th box 
flanged is a peculiarity wn by the 
section, which we give on page 7 
x is 4 ft. 4.66 in. long att yp ar d 5 ft. 
ttom, by 3 ft. 1.46 in. wide att p, and 
wide at bottom, while it 5 ft. 2.78 in 
firegrate surface is tl <4 square | 
the firebox heating surf ) square 
J barrel contains 200 tubes 46 milli- 
Sl in.) in diameter outside, 3 millimetres 
ick, and 14 ft. 1.69 in long between 
r} tubes expose an external heating 
| square feet, king, with the firebox 
| of } 17.5 square f t. 
ris fitted with four safety valvy f th 
) pattern, one pair being fixed on the 
i yx casing and the other pair at th 
dome. The dome, which is 2 ft. 44 in. 
by 3 ft. 1 in. high, contains t! regulator 
f the ordinary gridiron pattern, while 
, led from the dome a 4-in. < ‘ting 
passes along the top of the b barrel 
f little over 9 ft., and is slotted at 
upper sid Che boiler is fed by a 
tors arranged one on each side beneath 
t will be noticed from the engrav- 


boiler is fixed to the frames by the 
be plate only, this plate being stiffened 
stays extending back to the underside of 
1s shown. At the trailing end the boiler 
‘rried by angle irons fixed at the sides of the 
X-casing, as shown, so as to take a bez 


xt 


et 
rng on 
weight of the engine we have described is 


5 tons empty or 37.6 tonsin working order, this 
r weight being distributed as follows: on lead- 











ing wheels 12.8 tons; on driving wheels 12.6 tons; 
and on trailing wheels 12.2 tons, the load being 
thus very nearly equal on all the axles. Altogether 
the engine is one adapted for heavy work, and on 
a gi road, and at moderate s it will no 
doubt do this work well. At higher speeds, how- 
ever, or on a road not well kept up, the short wheel 
base and the arrangement of the spring gear to 
which we have alluded above would, we should 


anticipate, give rise to objectionable pitching 
motion. The peavey § and general finish of 
the engine are, we may add, exceedingly good, and 


very creditable to Messrs. Henschel and Son. 

In strong contrast in point of finish to the 
engine which we have just described are two small 
tank locomotives constructed by the Maschinen- 
fabrik und LEisengiesserei Darmstadt, which are 
also shown in the German section of the Machinery 
Hall, These engines are of very rough construc- 
tion, and they may be dismissed by us in a few 
words, Theyare both four-wheeled tank engines, 
with outside cylinders, one engine being for the 
normal 4ft. S$io., and the other for a 3 ft. ljin. 
gauge. The larger engine has 3ft. 3in. wheels, 
and a wheel base of 6 ft. 64in., while its cylinders 
are 12in. in diameter, with 1 ft. 7 in. stroke. ‘The 
small engine has ](0in. cylinders, with 1 ft. 3 in. 
stroke, and its wheels are 2ft. 2in. in diameter, 
placed with a wheel base of 4ft. 7}in. Both en- 
gines have tank frames on Krauss’s system, and 
outside valve gear, that of the larger engine being 
of the Allan straight link, and that of the smaller 
engine of the Stephenson or lifting link type. The 
general design and finish of these engines are very 
crude indeed. 


COLD ROLLED SHAFTING. 

Messrs. Jones AND Lavon ins, of Pittsburgh, 
Pennsylvania, are exhibiting at Vienna samples of 
the manufacture which they have made a speciality, 
cold rolled iron for shafting, piston rods, the finger 
bars, knife backs, and guard bars for reaping and 
mowing machines, &c. The use of this material 
for these, and other purposes, has long been general 

Tazte I. 


Iron rolled 





Porta _- 
nase Ratio of) > 8 
1. Transverse Strains: —_—— - to = = 
Sars supported at both ene ° 2 
} 3: . coK te 3 
ends, distance of bearings Hot. | Cold. | roliiee. | # € 
80 in., load applied in the . : ~ © 1S 
middle. <5 
Weight which gave a ae antttind 
permanent set of one- Ib. I 
tenth of an inch, to :-— 
1} in. square bars 8,100 10,700 3.451) 
Round bars, 2in. in dia- | 
meter v4 11,1 2.134 > 162} 
Round bars 2}in. in dia } 
mineter 6,5 16,600 2.294 J 
+12. Torsion 
Weight giving a per- 
manent set of one degree, 
applied at a distance of 
25in. from the centre of 
the bar. 
Round bars, ljin. in 
liameter, and %in. be 
tween the points or at 
tachment ace 750, 1,725 2.300 130 
3. Compression : 
Weight giving a per- 
manent set ~ one-nun- 
dredth of an inch to 
columns iin. long and 
4 in. in diameter ... 1s 4,000 2.615 (1614 
Weight giving a per 
manent set to columns 510 
long. and 2in. in diameter 
Puddled iron 21,000 31,000 1.476) ‘ 
Charcoal bloom iron 20,500 37,000 1.8045 | © 
4. Tensi ae 
Weight per square inch, 
giving 4 permanent eet ¢ 
rods } in. in diameter e 
Puddled iron 37,250 68,427 1.887 95 
Charcoal bloom iron 42,439 87,396 2.059 a 
Breaking weight per 
square inch for the same 
rods: 
Puddled iron - --- 55,760 83,156 1,491) 72 
Chareoal bloom iron 60,027 99,208 1.9505) ‘ 
5. Hardness: 
Weight required to pro- 
duce equa! indentation 6,000 7,500 1.500 50 





in the States, and it is maintained by the manu- 
facturers, and the assertion is born out by numerous 
experiments and long experience, that the process 
adopted increases the strength , the hardness, and 





SEES 
the elasticity of the metal in a very marked degree. 
The manufacture is an ingly simple matter, 
the bars are rolled hot to within about one ith 
of an inch of their ultimate size, are then in 
acid, to remove the surface impurities, and are 
finally reduced to the ultimate di ion by the 
special pecente of cold rolling. The bars thus made 
have a highly polished and perfectly smooth surface, 
and are as true as if t in a lathe. 

It may be found of interest to publish a es 
of the principal experiments which have been 
to test the properties of the iron, though none of 
the tests are of very recent dates. The first series 
of experiments were conducted by Mr. W. Wade, 
of the United States Ordnance Department, and the 
a of about sixty tests is given in the 
preceding Table No. I. e cold rolled iron was 
in each case compared with precisely the same 
class of bar iron produced in the usual way. 

The second series of experiments was made by 
Mr. John C, Whipple, Chie! Engineer of the United 
States Navy, for tensile strength, and the following 
Table gives uhe abstract of results obtained. 








Taste II. 
lew = Breaking | Increase of 
Quality of | —— pare, weight per, 
Iron. | bar tested. i | square jin Polished 
| | inch. 
} sq. in. lb. Ib. Ib. 
Polished iron| .1824 19,125 | 104,862 
Black iron ...| A249 22.750 | 63,641 61,811 
Polished iron} .1712 16,875 93,100 
Black iron...) .4515 27,000 | 69,797 33,403 
Polished iron| .1589 13,125 | 82,600 
Black iron...) .4249 22,750 | 63,541 | 29,059 
Polished iron! .1844 20,750 112,627 | 
Polished iron 1855 21,250 | 114,655 | 


| 


by the Franklin Institute of Philadelphia on the 
twenty-sixth exhibition of American manufacturers. 
‘ 


Tasxez III, 
1. Tensile Strength: Ib. per sq. in. 
No. 1. Inferior quality, broke at ... ow» 49,510 
Same bar, cold roll ose «» 66,862 
No. 2. Ordinary bar, broke at ... 57,360 
Cold rolled ... oie 92,623 


2. Resistance to Torsion: 
No. 3. Round black bar, 14, in. diameter. Length 
of lever 25in.; twisted with a strain of 
5874 Ib. 
Cold rolled, same quality, 14 in. diameter. 
Length of lever 25 in.; twisted with a 
strain of 1000 Jb. 





| exhibited at the Exhibition, 


Experiments were also made by Sir William Fair- 
| bairn confirming the previous results, and showing 
|a comparison of the cold rolled with turned bars. 
| A brief summary of these tests is subjoined : 











| Taper IV. 
| i _ 7 
| Breaking 8 32 
Breaking weight per -"" 
" — f > roig i“ e b - 4d 
Condition of Bar. | Ares weight square inch. .< & 
| of bar. of bar in to 2 
ae ss: 
pounds. gs 
lbs. tons. 3 
Untouched (black) | .85873 50,846 58,628 26.173) 1.000 
Rolled cold... 785 69,295 88,230 89.388) 1.600 
Turned ‘ida e»| -7854 | 47,710 | 60,746 27.119) 1.086 


o. = J os 

| The whole of the tests which have been made, 
and of which the foregoing are extracts, tend to 
show conclusively that the strength of the bars is 
increased by the process of cold rolling adopted by 
Messrs. Jones and Langhlins, whilst the Icng and 


| extensive use of this shafting in the United States 
| appears to justify the claims of the manufacturers 
| that their cold rolled is superior in all respects to 
| turned shafting. 








Artisans’ Visit to rue Viewwa Exnipitios.—The 
thirty men sent out by the Society for the Promotion of 
Scientific Industry, to report upon their respective trades as 
ave returned, and, from the 
careful selection of the men, and the eagerness with which 
they set about their work, strong hopes are entertained that 
a very practical and valuable volume of reports will be the 
result of their visit. Mr. W. G. Larkins, the secretary of 
the society, undertook the entire responsibility of the ar- 
rangements, both of travelling and of board and lodging, and 
if the hearty cheers the men gave him when he bid them 
good-bye at Antwerp, on the road home, be any criterion, 
the men must have been delighted with their visit. It should 
be seid that the expenses of eleven Birmingham men were 
defrayed by the ae om Chamber of Commerce, and 
the party had the benefit of the experience of Mr. W. C. 
Aitken, who was connected with the artisans’ visit to Paris 





in 1867. 
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CONSTRUCTED BY THE FRIEDRICH-WILHELMS-HUTTE IRON AND MINING COMPANY, MULHEIM-ON-THE-RUHR, RHENISH PRUSSIA. 


WOOD-WORKING MACHINERY AT THE 
VIENNA EXHIBITION.—No. I. 


Tue exhibits of wood-working machinery at | 


Vienna are so varied and numerous, that they rank 


among the leading objects of interest in the Ma- | 


chinery Hall. Nearly every country contributing 
to Group XIII. includes some machinery for the 
working of timber, and the number of tools is so 
great that it is a work of considerable labour to in- 
spect them all. In noticing these machines, the 
natural order to have taken them would be groups 
of each class of tools, such as saws, planing ma- 
chines, tenoning and mortising machines, &c. But 
in dealing with the American exhibits, at all events, 
it will be more convenient to consider them by 
themselves. 

The United States of America, to which is 
assigned the western extremity of the building, 
occupy but a small space, and their exhibits are 
not numerous. On the other hand, they have been 
extremely well selected, and most of them are new, 
at least to the majority of visitors at the Exhibition. 
In wood- working machinery this section is especially 
rich, and, thanks to the tools of Baxter D. Whitney, 
of Winchendon, Massachusetts, finds no rival in 
any part of the building. There is a striking 
originality about this American wood-working ma- 
chinery 
more or less marked family likeness, and, for the 
Continental manufacturers, although, as we shall 


presently see, there are many new and extremely | 
good machines, there is too evidentin this as in almost 





The tools of English makers have all a | 


(For Description, see Page 80.) 


i 


iW 


vating influence of servile imitation. Mr. Whitney's | 
exhibits comprises, besides several tools for ordi- | 
nary work, some special machines, which, when in 
operation, never fail to attract large crowds of 
visitors. These are the machines for making pails, 
and cutting barrel staves, and as we shall shortly 
illustrate them, we need only give them a general 
notice here. The pail-making plant consists of 
only two separate machines, although the larger of 
these comprises a number of small tools mounted on | 
one common frame. The smaller is a cylindrical saw, 
and is employed for cutting the strips which form | 
the staves of the pails, which are then transferred | 
to the large machine and bevelled by asmall circular | 
saw, the strip being supported on a curved rest and | 
pressing against a guide, inclined to the proper angle 
for the stave. ‘The latter are then cut to length be- | 
tween twocircular saws placed at the right distance | 
apart, and are afterwards transferred to another part 

of the machine, where the grooves and tongues are | 
cut. A number of staves thus prepared are put 


| together, and placed on a lathe, where the outside is 


turned and sand-papered, and the upper hoop put | 
on and forced into place; in a subsequent opera- 
tion the pail is placed within a hollow chuck, when 
its interior is turned and norma ig the top 
edge bevelled, and the groove for the bottom 
cut. The bottom iteelf is turned meanwhile, and | 
sprung into its groove, the lower hoop is put on, | 
and finally the bevel is given around the bottom 
edge. The addition of the handle, is of course a | 
subsequent operation. Apart from the ingenuity | 





all other branches of mechanical industry, the ener- | 
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displayed {in the conception of this manifold ma- 
chine, the manner in which it has been carried out 





reflects the highest credit on Mr. Whitney. Every 


| one of his exhibits indeed show the hand and mind 


of a master, and every other exhibitor of wood- 
working machinery can, and probably will, learn a 
good deal from these tools. Another special ma- 
chine exhibited at this stand, is the barrel-stave saw, 
of which we have also engravings in preparation. 
This consists of a large cylindries! saw, and an in- 
genious feed motion, to explain which the help of 
drawings are necessary. 

Whitney's gauge lathe, a small machine, attracts 
almost as much attention as the pail-making plant. 
It is employed for turning ornamental rails, posts, 
&e., and can be made of almost any size, although 
the one exhibited has a maximum width between 


| centres of 34 in. It will turn out rails of this length, 


desired contour, and with a minimum 


of any 
Three cutters are employed, 


diameter of only ¥, in. 


| the first to turn down the god of wood in the 


lathe to a regular cylindrical form, the second to 
shape it to the desired outline, and the third, to take 
off a fine shaving and finish the operation. Two of 


| these cutters are mounted in a slide rest on the 
| front of the lathe, and the third, which is at the 
| back, is also connected with the slide, which im- 


parts the desired movement to it. The slide rest 
carrying the two first cutters is peculiar in form. 
On the forward end is the first cutter, and imme- 


| diately behind it is mounted a ring, which can be 


hanged to suit the maximum diameter of the work 
eing turned out. Immediately behind this again 
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es 
comes a Y-shaped cutter, which is attached to a 
hinged bar forming a part of the slide rest, and 
which carries on its lower side a knife-edge resting 
upon a template attached to the bed of the lathe. 
The contour of this template corresponds exactly 
with the mouldings which are to be turned upon the 
rail, and as the slide traverses from one end of the 
bed to the other, the variations in position due to 
the knife-edge rising and falling according to the 
form of the template are transferred to the Y cutter. 
The third cutter is connected with the slide rest 
by a bracket, the end of which rests on a guide in 








ings attached to the vertical bar. This shaft is 
driven by a belt from the shaft of the upper saw 
wheel. The steel dise behind the saw is thus 
caused to revolve slowly, and as the centre of the 
disc does not coincide with the centre line of the 
saw blade, it presents, when rotating, a constantly 
changing surface to the back of the blade, and 
being in contact with the oiled felt in the wooden 
guides, it is constantly lubricated, wear is pre- 
vented alike on the face of the disc, the back 
of the saw blade. 

In connexion with this we may mention a varia- 


the lower part of the frame carrying the eutter, or | tion of the saw guide, adapted to single blade log 


rather knife, which is employed to take the final 
shaving off the rail, after it has been turned, in 
order to give it a finish. In its normal position, 
that is before the work has commenced, the knife 
with its frame forms an acute angle to the bed of 
the lathe, but as the slide rest travels forward, its 
connexion with the knife frame brings the latter 
downwards, until it ultimately assumes a horizontal 
osition. It need hardly be said that the form of the 
Eni conforms to the contour of the template actuat- 
ing the V cutter, in order that as the latter completes 
its work, the edge of the knife may fall correctly 
into all the mouldings. 


The self-acting arrangement for stopping the 
slide rest at the end of its stroke is worth de- 
scribing. The slide is thrown into gear by raising 


a lever bent almost at right angles, which is 
attached by a pin to the slide, and one end of whieh 
is weighted, while the other projects slightly below 
the bottom of the slide rest. A swing bracket is 
also attached to the forward end of the slide, and 
two notcbes are made in this bracket for the 
weighted end of the bent lever to rest upon, the 
higher one when in, and the lower one when out of 
gear. On arriving at the end of the traverse a 
fixed stud in the side of the lathe strikes the lower 
part of the swinging bracket, which, yielding, 
throws the lever out of the higher into the lower 
notch; while in the event of this arrangement not 
acting properly, a second stud strikes the other 
end of the lever before mentioned as projecting 
below the bottom of the slide rest. This latter can 
either be brought back to its normal position by 
hand, or automatically. One of the special features 
of this machine is the ring rest described as being 
placed between the two cutters, and supporting 
perfectly the piece of wood which is being turned. 
As we have already said, this arrangement enables 
the operator to complete rails 34 in. in length, and 
from ;, in. diameter upwards with the exhibited 
machine. 


Mr. Whitney has also two saws, both of an ex- 
cellent construction, and possessing some striking 
novelties. The larger of these two is a band saw, 
and has three distinguishing features. First, the 
wheels over which the saw runs are made concave, 
in order to secure a bearing in the direct line of 
pressure from the saw blade, and to obtain a certain 
amount of elasticity to compensate for any sudden 
shock thrown upon the saw at any time. Second, 
the shaft upon which the upper saw wheel is secured 
runs in bearings cenieldl with a rocking shaft, 
which rests in adjustable boxes secured to the 
sliding plate at the upper part of the machine. 
From the rear end of the rocking shaft an arm pro- 
jects in a direction opposite to that of the wheel, 
and upon this arm is placed an india-rubber spring 
covered with a cast-iron cap. This spring is kept 
from lifting by a bolt passing through the cap, 
spring, and arm, and is screwed into a bracket pro- 
jecting from the sliding plate. The elasticity of 
the spring always keeps the wheel in such a posi- 
tion as to maintain the saw in tension. Any ex- 
pansion, however, of the saw during use is imme- 
diately taken up by the spring, which allows 
equally for a contraction of the blade. The work- 
ing of this arrangement is so perfect that, practi- 
cally, the smallest variations in the length of the 
saw blade by change in temperature are indicated 
by the movements of the rubber spring. The 
third special feature of the saw is as follows: In 
the foot of the vertical bar above the table is a 
square socket, in which is placed a metal block 
carrying wooden side guides, in which are pieces of 
felt kept saturated with oil for the purposes of 
lubrication. Immediately behind these guides is 
placed a steel disc to resist the backward thrust of 
‘This dise is fixed at the front end of a 
: : back through the metal 
block, and termmates in a worm gear, engaging 
with a worm on a vertical shaft, mounted in bear- 


saw. 


, 
which passes 


frames, which are used especially for cutting the 
more costly woods, which it is more economical to 
separate plank pose than to eut up the log at 
one operation. This guide is m on a small 
frame, and can be adjusted to any required angle, 
in order to compensate for any bias or larity in 
the saw blade. Of this detail, as well as of the 
band saw just described, we shall shortly publish 
drawings. 

A fret saw ef very excellent design is also com- 
prised in these exhibits. It is driven by a pulley 
mounted on a small double crankshaft close to the 
foot of the machine. Connecting rods of wood 
are attached, the one to a vertical bar, the other to 
the saw frame itself, and which slides in guides 
formed by the vertical bar just mentioned, and the 
weight of which exactly corresponds to that of the 
saw frame. From the lower part of the bar projects 
a horizontal arm, acting only as a balance. The 
disposition of the material is such that the centre 
of gravity of the balance coincides exactly with that 
of the saw frame, so that the machine runs in per- 
fect equilibrium, and with great ease and smooth- 
ness. One very ingenious detail is noticeable in 
this exhibit. It is the means provided for holding 
the upper end of the blade, and permits within 
certain limits, a variation in the length of the blade 
employed. The accompanying sketch will serve to 
explain the arrangement of this detail, In the 





| 








block at the end of the saw bracket is a square hole, 
| through which passes freely the shank of the hook, 
4, which is split to receive the saw blade, 4, the 
| latter being secured in place by a small pin passing 
| through a hole in the top of the blade, as shown. 
| The upper part of the shank, J, has a screw thread 
| cut upon it, and a broad slot is formed through this 
screwed end down into the square part of the bar. 
In this slot a loose piece, ¢, is fitted, this piece 
having a square top, while the lower end is formed 
with a semicircular groove. A cap, a, is screwed 
down over the top of the bar. A small eccentric 
lever of the form, shown at /, g, Figs. 2 and 3, passes 
through holes in the block of the frame, This 
eccentric is made out of one piece, the centre part, 
a, being turned down to s a a size that it plays 
freely in the slot of the hook bar before mentioned. 
The side dises, /, of the lever turn in the holes of 
the block, which are made so as to leave sufficient 
space to allow the eccentric bar to move vertically 
up and down in the slot. This eccentric is actuated 
by a handle, ¢. When it is desired to remove the 
saw, and to replace it by a shorter one, the cap, a, 
is removed, the sliding piece, c, is taken out of 
the slot, and the hook bar falls, leaving the eccen- 
tric lever in place. When the new blade is inserted 





lin the hook the bar is again placed through the 
| vertical hole in the block, the sliding piece, ¢, is re- 
placed in the slot, and the cap, a, is screwed down 
as far as it will go, the distance depending on the 





amount to which the blade has been shortened 

the hook bar brought down. The ry ay 
se blade is of course carried by the eccentric of the 
ever, ¢. 

Whitney's scraper for hard woods is also a very 

ect machine, which will probably recommend it. 
self for adoption in England. It is a small too! 
containing four rolls, in groups of two, mounted on 
springs, and the pressure exerted by which can of 
course be regulated; between the pairs of rolls ig 
space for an iron block containing a knife, the edge 
of which is of a peculiar form, as shown in the 

_ sketch. The edge of the knife is very carefully 
3 adjusted, so that it is almost flush with the 

» surface of the block in which it is set. The 
k* block being placed in the machine, the timber 
is fed in between the rolls, and a very fine shaving 
is taken off by the blade, leaving the face of the 
wood truly squared, and beautifully surfaced. A\- 
though the ole of the knife is so delicate, it needs 
but little attention, and with care, will scrape as 
much as 4000 lineal feet of hard wood without 
requiring to be set. In connexion with this little 
machine is another, forming an essential addition 
to it, namely, the tool for grinding the knife re- 
quired for the work. This tool consists of a frame- 
work carrying two jaws larger than the knife, and 
between which the blade is placed and secured. It 
is then brought for its whole length under the 
action of two revolving emery wheels, one of which 
grinds one face up square, and the other puts the 
bevel on the back. he small feather edge on the 
knife is produced by means of a vertical tool placed 
over the centre of the line of motion of the travers- 
ing jaws holding the knife, and beneath which the 
cutter passes ; the bottom of this tool is so arranged 
that the sharpened edge, in passing under this bar, 
and in contact with it, is turned over to the required 
angle. 

The planing machine, with a table 24 in. wide, 
by the same exhibitor, is well designed; the bed is 
raised or lowered by means of a screw, which moves 
a pair of inclined planes, placed one on each side of 
the frame of the machine; the underside of the 
table has also a pair of inclined planes, correspond- 
ing to those in connexion with the screw, and the 
forward or backward motion of the latter alters the 
height of the table. The rollers in the machine are 
mounted on rubber springs, and placed close to the 
cutter, so that the timber is well supported on each 
side. ‘The feeding end of the table can be slightly 
raised to form a trifling angle ; this is done to assist 
irregular timber in passing fairly through the rolls 
and under the cutters. ‘There remain two more 
machines yet to be noticed in this interesting series 
of exhibits: First, a double circular saw bench, the 
two saws, one of which is used for splitting, and 
the other for cross cutting, being mounted on the 
same frame. By turning a handle at the side of 
the bench, either one of the saws can be brought up 
at will, the other being lowered out of the way. 
They are both driven off the same belt, which is 
always kept over both pulleys fixed on the saw 
spindles ; but it is only when either of the saws is 
in its highest position, that is to say, when it is 
ready to be operated, that the belt is tight enough 
to drive it. y here are provided with the machine a 
number of useful rests, which can be fixed by means 
of pins, and holes made in the table to receive them. 
Finally, there is a small double boring machine, with 
two drills, especially adapted for boring tenon holes 
for upholsterers’ work. A sliding and tilting table 
allows the timber to be brought up to the drill at any 
desired angle, andthe drills are mounted inastandard 
which turns freely around a centre, but which can 
be locked in any position by means of a T-bolt, the 
head of which works in a suitable slot formed 
around the periphery of the joint upon which the 
arm turns. Of the two drills, one is driven direct 
by a pulley mounted on the end of its spindle, and 
has moreover teeth cut around the spindle where the 
diameter is slightly increased ; these gear into 4 
spur wheel, which again drives a corresponding 
spindle on which the second drill is mounted. 

We have given considerable space to describing 
Mr. Whitney’s machines, and we shall, as we have 
already said, illustrate some of those of most in- 
terest, because his exhibita are altogether far be- 
yond any other wood-working tools in the United 
States section. The design and construction are 
alike excellent, and every detail is worked out with 
the utmost care. Of the remainder of the American 
wood-working machines we must speak in our next 
article. 
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THE 100-TON FLOATING DERRICK. 


To Tus Eprror oF ENGInveERine. 


Sr1z.—DMy attention has been called to a communication 
m Mr. Drake, in Exormzsntse of 27th ult., respecting 
the 100-ton floating derrick, built by me for the Department 


fre 
of Doc ks, N.Y. 


In order to correct mistakes in that communication, I ask 
you will be kind enough to publish the following: _ 

The entire responsibility of the construction of this derrick 
was on Mr. Newton’s shoulders ; the working drawings were 
made in the drawing-room of my works under bis su ; 

he alone is responsible for every detail, and on him 
alone would the consequences of failure have fallen—if it had 


that 


vision ; 


heen a failure instead of a success. 


egard Mr. Bishop's part in the matter, I need only 
Regarding 5 r 


say that in several communications to the Dock 


he condemned the entire structare from top to bottom, par- 
rly certain novelties, then untried, introduced by Mr. 
Newton, and which I may add have worked admirabl 
" To go more into particulars, and beginning at the 
the dimensions of the float, on which the stability de 
the trusses, quality of materials, sizes of every part t ; 
were determined by Mr. Newton. In like manner the swing- 
ing circle, the tower, king-post, backstays, in fact, everything 
connected with the booms, are not only of the material, di- 
mensions, and form decided by him, but they were executed 
from plans made under his ——- and put together ac- 
may add that this is the only 
floating derrick, built in this country, in which, to my know- 
ledge, the king-post, booms, &c., have been made of iron. 
With respect to the hoisting engines, drums, boilers, &e., 
the ratio of gearing, size of engines, and other important 
ints, were decided by Mr. Newton, and carried out in de- 
tail by Mr. Reynolds, of my works, who is the patentee of 
several improvements connected with the frictional gearing 


ticula 


cording te his instructions. 


i by Mr. Newton’s directions. 
Very respectfully, 


Cornetivs H. DetaMaTeR. 
Delamater Lron Works, New York, July 10, 1872. 
We have made farther inquiries as to this matter, and we 
find the assertions of Mr. James Drake, who gave his address 


ss 130, Broadway, New York, to be entirely without foun- 
jation. We may add that we much regret that Mr. Newton 
should have been subjected to any annoyance by Mr. Drake's 
assertions.— Ep. E.} 


BEDE’S CORLISS ENGINE. 


To rus Epttror or ExcineeRinea. 


Srz,—In your publication of July 11th, you illustrate an 
engine by Messrs. Bede and Co., exhibited at the Vienna 
concerning which I should have written you 


Exhibition, 
before, only I have been away. 


us been the object of many engineers to simplify the 
m 1 for working the Corliss valves, and many patents 
have been taken out for this purpose. I, among the rest, 
took out a patent in April, 1869, for so doing, not only for 
this country, but also for France and Belgium. 
prised to see that Messrs. Bede and Co. had so closely copied 
my arrangement; then, to take out a patent and call it their 
own, viz., by placing the governor shaft midway between 
the valve boxes, and driven direct from the main shaft by 
means of bevel gearing running the same speed as the 
engine, upon which shaft are two cams made of suitable 
fort ne cam for working the steam valves, which are 


by means of springs, combined with what are termed 
ush-pots; and the other ror working the exhaust valves (or 
an eccentric may be employed for the latter purpose). 
am for working the steam valves to be connected to the 


governor so as to regulate the cut-off. 


I have engines working upon this principle, and shall be 
pleased to send you drawings and particulars for publication, 
through your kindness, in the course of a few weeks. 


f 


juite agree with Mr. Inglis when he states in his letter to 
Exocixererxe of July 18th that he took out a patent some 
years ago, making the cylinder in four parts, also that there 
st zy new in casting the valve boxes connected with the 


thir 
ene 


inder covers, and that this system has been abandoned 

through the annoyance and expense of examining th 
and interior of cylinder. I should not have troub 
with this letter, only that I think it justice to other engineers 
as well as myself, after having fought so long for these im- 
provements in this class of engine, then to be copied, and 
especially in consideration of my having taken the 
patent out for Belgium, when my specification is at their 
I forward you my epecification for your kind 


r 


perusal, ar i 


Remain, Cir, yours truly, 


OswaLp Rose. 


Tib-lane, Manchester, July 30, 1873 


we should point out that there are essential differences be- 
tween the valve gear described in the specification he has 
sent us and that employed by Messrs. Bede and X 

Rose actuates his steam admission valves by a cam with a 
variable contour, this cam being raised or lowered on the 


governor spindle by the action of the governor ; 
Messrs, Bede and Co. employ a fixed cam, and vary the cut- 


f by causing the governor to act upon trip 


“horns,” which when raised sever the connexion between 
the frame moved by the cam and the spindles of the valves 
(see pages 26 and 27 of the present volume). In this re- 
spect Messrs. Bede's arrangement more nearly resembles the 
true Corliss gear, and it is certainly entirely different from 


that employed by Mr. Rose.—Ep. E.} 


Tae Parewr Conerrss.—Mr. Webster, Q.C., F.RS., and 
Geo. Haseltine, LL.D, haye received from the Austrian 
authorities special invitations to attend the International 
Patent Congress, which will be held at Vienna from the 4th 


the 10th instant. 





Wew lingly publish Mr. Kose’s letter: but in doing so 


CENTRIFUGAL PUMPING MACHINERY. 


To tue Eprror or Exciyernise. 


is far the set of 
Fn a Be | Some years ago 


made and 


and I think some 16 ft. or 20 ft. lift, and more recently su 
plied the pumping machinery ugal) for draining t 


and Chatham. At Keyham there is 
a 54-in. suction pie, while the Ferrara machinery includes 
eight pumps each with pipes of that size. The lift at Keyham 


— The dise of the Keyham pump is large certainly ; 
delivery of water, the speed having also to be taken into con- 
believe, never been fairly got to work. As regards Chatham, 


two pumps, each with 54-in. suctions; but it is only during 
the low lifts that both these pumps deliver independently. 
When making the full lift of 27 ft., one pump delivers into 
the other, the lift being thus divided. The maximum quan- 
tity of water to be delivered at Chatham is, we believe, 


to deliver 456,000 gallons per minute.—Ep. E.] 
NOTES FROM THE NORTH. 
Giaseow, Wednesday. 





siderable fall in the price of makers’ iron before long. 
No.1. No. 3. 


ade é 
G.m.b, at Glasgow bas 600 ‘ial 110 6 1076 
Gartsherrie ,, ove eee naa 121 0 1126 
Coltness - eos sind aba 1250 1106 
Summerlee __,, ose eae ons 120 0 1100 
Carnbroe * ose eve 1160 1100 
Monkland - ose wos see 1126 1100 
Clyde - ove : 1126 1100 
Govern, at Broomiclaw - a 1126 1100 
Langloan, at Port Dundas iin ee 1226 109 0 
Calder ” eee oes 120 0 112 0 
Glengarnock, at Ardrossan... ove 1150 1110 
Eglinton * bee oe 1120 1100 
Dalmellington ” one ‘in 1110 1090 
Carron, at Grangemouth, selected , 120 0 _ 
Shotts, at Leith ... oa aie sen 117 6 110 0 
Kinnell, at Bo'ness ; 1150 1100 


(The above all deliverable alongside.) 
Bar iron ... ove oes ' 131. 
Nail rods ... eo eee 132. 


been done to-day at 106s. prompt cash. In the afternocn 
buyers offered 106s. 3d. cash, sellers asking 3d. per ton more, 
but there was little business done. 


The Finished Iron Trade.—The trade in manufactured iron 
is again exceedingly quiet. A little business resulted when 
the last reduction was made at the beginning of July, but 


appears to be relapsing into the inert condition which cha- 
racterised it a month ago. It is believec 
that there is business to come out, but there is also a very wide- 
spread idea, both with merchants and consumers, that prices 
must yet fall, and the present condition of trade appears to 
justify the idea, consequently ws pe only buy when they are 
compelled, and even then they do so sparingly, neither is it 
lixely that there will be any improvement until lower prices 
rule, or some very decided change takes place in the aspects 
of the trade. 
Important Appointment in China.—The post of naval archi- 
tect at Ghenghal fen the Chinese Government bas just been 
filled by their agents, Meesrs. John Bourne, and Co., London, 
the candidate selected being Mr. John Rennie, late draughts- 
man to Messrs. Aitkin and Mansel, shipbuilders, Whiteineh, 
near Glasgow. 
Indian Civil Engineering Service.—The Edinburgh papers 
announce to Mr. Kobert Greig Kennedy, formerly « pupil of 
the High School, Edinburgh, and third 3 in Professor 
ing Jenkin’s engineering class in the University of 





Fleemin, 
Edinburgh in the session 1870-71, has passed, at the end of 


Sre,—Is it really a fact that Messrs. J. and H. Gw ‘s 
pumping machinery for the reclamation of the errara 
machin 


and G. ie, of the Albion Iron’ Works Blackfriars 
erected the centrifugal pump for Keyham 
Docks (H.M.S.). That pump was 11 ft. 6in. diameter, 


i (centrif: 
new dock at Chatham. These pumps are two in number, 
8 ft. 6 in. in diameter, and about 27 ft. lift, driven Wy two pair 


of engines, one compound surface condensing, one high 
pressure, each indicating 1200 horse power. 
Having been en upon the design of Messrs. Rennie’s 


machinery, I am of course not at liberty to give any detailed 
particulars, but I think it will eclipse Messrs. Gywnne’s in 


point of magnitude. 
Yours truly, 
Sunderland, July 28, 1873. Ex Quirer. 
{Our corres t has formed an entirely erroneous esti- 


mate of the magnitude of the pumping machinery at me 
ut a single pump, wit 


also is very small, the pump only being intended for use 
when the water in the dock has to be temporarily raised some 
2 ft. or so to enable a large vessel to pass over the sill of the 


ut this of itself does not necessarily corres to a large 
sideration. The pumping machinery at Keyham has, we 


our correspondent is also in error. At Chatham there are 


85,000 gallons per minute, whereas the Ferrara pumps have 


Glas Pig-Iron Market.—The warrant market con- 
tinues dull, with ‘a limited amount of business doing. Last 
week the price fluctuated betwixt 109s. 6d. and 108s. 6d., 
closing on Friday at 109s. This week there has been more 
anxiety shown to sell, and the price closed on Monday at 
107s., and yesterday at 106s. There is not much alteration 
in the prices of makers’ iron, but, in the majority of cases, a 
slight reduction has been established since this day week. 
The special brands of makers’ iron are very little inquired 
for; none is being shipped to America, and the demand on 
Continental account is not up to the average. Under these 
circumstances it would not be at all surprising to see a con- 


The shipments of pig iron last week amounted to 11,088 tons 
as against 20,561 tons in the corresponding week of last 
year, and the total decrease in the shipments since 25th | b 
December, 1872, is upwards of 173,000 tons. Business has | did not regard them as final in so far as the of the 








Opposite to the Victoria and East Harbours of Greenock, and 
in the event of this being carried out, the 

that Garvel Park Ligh should be to a point 
near the shore. This re was sent by the Greenock 
Harbour Trustees to Mr. Hawkshaw, engineer, London, and 
last week that gentleman visited the river and formal) 
inspected the proposed improvements. Mr. Hawkshaw wi 
shortly submit a report on the subject to the Greenock 
Trustees. 

The New Dock at Berwick.—Mr. Bendel, C.E., London, 
has, by instruction of the Publie Loan Commissioners, 
visited the town of Berwick for the purpose of surveying the 
sealers ond te propeest die. Su Be ney au. A few 
weeks ago the Harbour Commissioners received notice that 
the Treasury had agreed to the application for a loan of 
money to construct a new dock, eu! to the approval of 
the Public Loan Commissioners. ting the 
money, the Commissioners decided upon having the opinion 
of a professional man, and it was with this we that Mr. 
Rendel visited the towu. Hemet Mr. Stevenson, C.E., Edin- 
burgh, the engineer fur the Harbour Commissioners, and in 
company with him made a survey. On the of these 
gentlemen will depend the future action of Loan Com- 
missioners, and their decision is expected to be known by the 
13th of August. 

Aberdeen Harbour Improvements —A special meeting of 
the Harbour Caamuissionees of Aberdeen was held on ake, 
for the purpose of considering a report from the resident en- 
gineer, Mr. Dyce Cay, as to sto the construction of the 
South Breakwater when it had been finished to the length of 
1050 ft., instead of making it 1200 ft., as had been desi . 
The engineer also suggested thatthe North Pier should be 
extended in all 1000 ft., being 500 ft. more than had already 
been resolved upon. He pointed out that if the breakwater 
were built to the length of 1200 ft, the transverse width of 
the entrance perpendicular to the line of leading lights avail- 
able for navigation would be 680{t., while this th would 
be extended to 810 ft. if the shorter length were agreed to. 
As to the extension of the North Pier, he stated that the 
building of the 500 ft. already sanctioned would result in the 
bar, when dredged away from its present site, reforming it- 
self 500 ft. seaward at the new end of the pier, which would 
only give an additional depth of 4 ft. of water over it (about 
12 ft. at low spring tides) ; while, if the pier were carried an 
extra 600 ft. seaward, there would probably be a depth of 
about 18 ft. on the bar at low water of spring tides, eo that 
vessels might enter the harbour at any time or state of the 
tide. Lord Provost Leslie, who presided, remarked that the 
subject thus brought before them was of great im 
but that in reality they had no certain date to guide them in 
arriving at a decision upon it. Seeing that, if they now stopped 
the building before the breakwater had reached ita full 
length, and proceeded with the extension of the North Pier, 
they could afterwards add to the breakwater, if that was 
found necessary, he thought there would be little difficulty 
in adopting the engineer's suggestion, but he would like to 
hear further opinions on the subject. He observed that the 
consulting engineers, Messrs. wkshaw and Abernethy, 
who prepared the plans which were now being carried out, 
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breakwater and of the North Pier was concerned, and he be- 





: to b yplied, the trade | : 1 
now that all pressing wants seem to be suppli € | wan a4 on eater as, Se = teen, paracwer 4 


i in some quarters | president of the Society, in the chair, Reports from 





lieved they would all concur in comeing take their advice 
as to Mr. Cay’ non suggestion. is was unanimously 
agreed to, and Mr. Cay was instructed to to London 


| and obtain a report from Messrs. Hawkshaw and Abernethy 
| as speedily as possible. 


Royal Scottish Society of Arts.—A ing of this Society 


committees were r upon a number of the papers that 
were submitted to the Society during the past session. The 
subjects treated of io the various reports ineluded the follow- 
ing: “ Smail’s Self-Acting Lock for Railway Sidings ;” 
“ Explosions in Flour Mills ;” “ Kirkwood’s New Arrange- 
ment for Preventing Accidents by Tramway Cars;” “ Ex- 
periments on the Flow of Water over Trian Weirs ;” 
“ Paton and Harris’s Pyroleter, or Fire Extingui os 
“Origin and Growth of Peat, and Waste Fuei ;” 
“Eeonomy and Science in the ion of Grates;” 
“ Ritehie’s Electro-Sympathetic Clocks;” and “ Glen’s Im- 
proved Tramway Car.” Several of the reports were highly 
eommendatory, especially those referring to Dr. Stevenson 
Macadam’s paper and experiments on “Flour Mill Explo- 
sions,” and to thst on “ Sympathetic Clocks.” Mr. 
Robert Aytoun, W.5S., afterwards read a paper on “ A Pro- 
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SCRAP 


SHEARING 


MACHINE. 


CONSTRUCTED BY THE FRIEDRICH-WILHELMS-HUTTE IRON AND MINING COMPANY, MULHEIM-ON-THE-RUHR, RHENISH PRUSSIA. 


We publish thie week, on the 
present and opposite pages, illus- 
trations of a shearing machine 
of unusually large dimensions, 
and of a construction which pre 
sents some special points of in- 
terest. This machine has been 
constructed in the shops belong- 
ing to the Iron and Mining Com- 
pany, Friedrichs-W ilbelins- Hutte, 
at Mablheim - on - the - Rubr, in 
Rhenish Pruseia, a firm which is 
best known on the Continent 
through its extensive foundry for 
water and gas pipes, some fine 
examples of which are exhibited 
at the Vienna Exhibition, in the 
pavilion for the iron and mining 
industry of Rhenish Prussia, and 
Westpbalia. This foundry of the 
Friedrichs- Wilhelms-Htitte tarns 
out work to the amount of about 
80 tons per day, and produces 
pipes up to 13 ft. long, and 3 ft. 
Gin. diameter; the engineering 
works belonging to the 
company Su; ply ‘ hi fly ma- 
chinery for iron works and mines 

The shearing machine we now 
illustrate consista, as will be seen 
from the engravings, of two 


same 




















strong hollow cast-iron uprights, 























connected by three box girders 
made of wrought-iron plates and 
angle iron, the two upper girders 
carrying the bearings of the en- 
gine shaft, and of the main shear- 
ing shaft, as well as the guide 
for the shearing slide, whilst the 
block for the fixed shear is sup- 
ported by the lower girder. The 
two uprights are curved a 
shown, and there is 
them a clear space of 11 Rhenish 
feet (about 114 ft. English), so 
that not ouly the edges of plates 
can be conveniently cut, but even 
the plates can be cut entirely 
through across their whole length. 
Plates as thick as l}in. can be 
sheared in this machine. At the 
side of the machine a small pair 
of shears is fixed, this being driven 
by an eccentric and a lever, and 
being principally used for the 


bet ween 




















cutting up of the waste pieces 
from the large plates, so that 
these waste pieces may be made 
into piles for blooms. The prin- 
cipal dimensions of the machine 
are given on our illustrations, 
while the perspective view on 





page 77 gives a good idea of the 
massive character of the general 
design. 

In conclusion we may say that 
the total weight of the machine 
is about 41 tons, and that several 
of the pattern shown have been 
built for large rolling mills in 
Westphalia and Khenish Prussia. 
The first machine of the type was 
constructed for the well-known 
works of Messrs. Schulz, Knaudt, 
and Co., of Easen 


Brvetas Ratts,— MM. Schnei- 
der and Co., of Creusot, have ten- 
dered successfully for the supply 
of 1500 tonsa of Bessemer steel 
rails for the Belgian State Kail- 
ways. MM. Schneider appear to . 
have beaten the Belgians on their 
own ground, their's being the lowest tender submitted. Next 
to them came a tender from Messrs. Tiden, Nordenfelt, 
and Co.. of London, while next ranked a tender from the 
Ebbw Vale Steel, Coal, and Iron Company (Limited). 
Messrs. Brown, Bailey, and Dixon. of Sheffield, also tendered 
but upon sensibly higher terms. The rate at which MM. 
Senneider offered to supply the 1500 tons of steel rails was 
181. 29. 6d. per tom. The French seem to be chuckling a 
good deal over the success of MM. Schneider. 

Evoutsn Coat is Fraxce.—English coal a rs to be 
finding increasing favour in = it is ine used in 
considerable quantities. English coal is also competing 
sharply with Frenchfoombustibles in the northern depart- 
ments of France. A contract has been concluded by a French 
establishment for the supply of 30,000 tons of Newcastle coal 
at 1/. de. 10d. per ton. 





i 14 19 
Americas Tetecrapay.—A short double line of cable is 
poops ee has probably by this time been laid—between 
Newfoundland and Cape Breton, so as to facilitate communi- 
cation with the American land lines. 





BALLoosise across THE AtTLastic.—The opinion of Pro- 
fessor H , chief of the Smithsonian Institution, having 


been asked by the Graphic Publishing Company, of New 
York, and Professor Wise the aeronaut, as to the feasihility 
ofa p Transatlantic ballooning scheme, Professor | 


Henry has replied at considerable length. He observes, that 


while the t undertaking may not prove successful, the 
idea of navigating the aerial eurrents in the manner proposed 
is not incompatible with the laws of nature. He recommends, 


however, that Professor Wise, before carrying out his Trans- 


_ atlantic enterprise, should make an experimental trip across 


the American continent. It would be wiser. 








Sourm Irattray Rattwary.—The revenue of this system 
continues to expand steadily. The aggregate receipts to 
July 1, this year, amounted to 400,181, as com with 

| 323,9477. in the corresponding period of 1872, showing 
| augmentation of 76,234/. 


| Torxise Raruway Marrers.—It is understood that Mr. 

| W.L.S , C.E., has joined the Turkish Public Works Com- 

| pany (Société Ottomane des Travaux Publics) in the caps- 

city of chief engineer for railways. The suburban 

of the Roumelian Railway Com are about to be trans 

ferved froan the Seven Towers to the fan Stefane Station. Pro 

ons eee a branch railway between Brousss 

and the of Moudania ; the works are bei 

op cnatane fe enateastees. inked ss ae 
tion to run Asiatic shore of the Bosphorus 

| Beievs to Boglarsey. 
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, tion of the water shafts. Here were two columns of water 
| 7 ft. square, and ultimately 46 ft. high, held in a critical 
| balance by the pressure inside, the margin of safety being 
an immersion of less than 2 ft. on part of the lower edge 
| the - in oF surroundin * oe " 

josion might rapi depress the level o e pool ai 
caew the ir to yon underneath, which would be fatal 
both to the caisson as well as the men inside. Again, as re- 
gards blasting under the shoe and partly outside of it, it was 
feared that the explosion might cause a vent outward, fol- 


—————————— 





THE EAST RIVER BRIDGE, NEW YORK, 
Tar Brooxtys Catssoy 
(Continued from page 18.) 
Blasting. 
_ Wen the caisson had arrived at the depth of 25 ft. below | 
the water level, the boulders became so large and numerous | 
&s to compel us at last to resort to blasting. 
The idea of using powder had been entertained all along, 
yet our imaginary fears, supported by plausible reasoning, | lowed by a rush of air. 
had prevented the attempt thus far. It was supposed that | The result, however, justifed none of these apprehen- 
the effect of the explosion would produce a violent eoncus- sions. 
son in that dense atmosphere, neous the eardrumsof!| First, a trial was made by firing a pistol with successively 
the men. Again, the effect upon the doors and valves of the | heavier charges, thefi small charges were fired off 7. fuse, 
ur locks might be such as to endanger their safety. | and soon blasting became an established system. good 
The principal apprehensions were, however, in the direc- | effects were at once apparent in the lowering of the 


















































, caisson from 12 in. to 18in. per week in place of 6 in. 


As many as twenty blasts were fired in one watch, the men 
merely stepping into an adjacent chamber to escape the 
flying fragments. The hard crystalline trap split more 
easily than the tough gneiss rock or rotten quartz boulder. 
The trap invariably broke into three nearly equally-sized 


pieces. 

Great care had to be exercised in guarding against setting 
fire to the yellow pine roof through the flash and the burning 
fuse. The gas pipe was broken several times, but the 


flame was extingu before damage was done. In blast- 
ing under the shoe there was danger of injurin -' but 
8c 


nothing serious resulted. In fact, the shoe was a 
badly injured as to t to but little. The armour plates 
were bent and crushed and partly torn off by jagged points 
of rocks, the inner casting was cracked, and in many places 
the whole shoe was forced in; yet no air escaped because the 
clay was tight outside. 

convenient way of disposing of boulders under the 
shoe, was to drill a hole through them, plant the charge 
at the bottom, and shoot them bodily into the eaisson, 
where they were broken up at leisure. Boulders were 
found 14 ft. long and 5 ft. in diameter, containing 300 ft. 
and more. 

The powder smoke was a decided nuisance. It would fill 
the chambers for halfan hour or more with a thick cloud, 
obscuring all the lights. The use of fine rifle powder ame- 
liorated it somewhat. A —_ jet of water to throw 
it down mechanically was of little avail. 

The sulphur smell was not di ble, simply because the 
sense of smell is almost entirely lost in compressed air. This 
is a wise provision of nature, because fou! odours certainly have 
their home in a caisson. 

The use of powder has apes s0 efficient that no sy 
is expected in levellin, their regular surface of gneiss roc: 
upon which the New York caisson will rest. 

In order to expedite the laborious task of hand drilling, a 
small Burleigh drill was procured, mounted on a tripod, and 
capable of drilling at any angle. It was operated i 
pressed air of 60 lb. pressure, and worked very well. The 
trouble, however, of placing it in position and ing it from 
hamber to chamber more than counterbalanced its other 


around te I dbowing bat litthe pe vin, Te 
it, the soil showi t little signs of caving in. 
side moreover having an inward slope of 1 in 10, there was 
constantly an open cavity between the caisson eee 
Fe genes yeas sh is opening in some places was 10 ft 
igh, and wide enough when a large boulder had been re- 
moved from under the shoe to allow a man to go entirely out 
of the caisson. Such cases were rather dangerous, since on 
two occasions the air had a chance to rush out above through 
crevices caused by slipping of earth. Such escape would then 
be followed by of clay and water, pouring in under- 
neath the shoe. 

The Water Shafts and Buckets. 
All the material in the caisson was taken out through the 
water shaft by means of Morris and Cumming’s “ Grapne!! 
bucket,” an instrument which is an to the human 
hand in its action. It is lowered down the shaft by means 
of two ropes in an open position; arrived at the bottom it 
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, tion of the water shafts. Here were two columns of water 
| 7 ft. square, and ultimately 46 ft. high, held in « critical 
balance by the pressure inside, the margin of safety being 
an immersion of less than 2 ft. on part of the lower edge 
| of the shaft in the pool surrounding it. 
losion might rapidly depress the level of the pool and 
. low the air to escape underneath, which would be fatal 
the water level, the boulders became so large and numerous | both to the caisson as well as the men inside. Again, 
4s to compel us at last to resort to blasting. i 
The idea of usiug powder had been entertained all along, | feared that 
inary fears, supported by plausible reasoning, 
the attempt thus far. 
the effect of the explosion would produce a violent concus- | sions. 
sion in that dense atmosphere, ru 
the men. Again, the effect upon t 
air locks might be such as to endanger their safety. 
The principal apprehensions were, however, in the diree- | effects were at once apparent in tke low 
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under the shoe and partly outside of it, it was 

explosion might cause a vent outward, fol- 

lowed by a rush of air. 

It was supposed that | The result, however, justifed none of these apprehen- 
First, a trial was made by firing a pistol with successively 

heavier charges, theft small ¢ 

became an lished system. 


turing the ear drums of 
doors and valves of the 








eaisson from 12 in. to 18in. per week in place of 6 in. 
As many as twenty blasts were fired in one watch, the men 
merely stepping into an adjacent chamber to escape the 
flying fragments. The hard crystalline trap split more 
easily than the tough gneiss rock or rotten quartz boulder. 
The trap invariably broke into three nearly equally-sized 


pieces. 

Great care had to be exercised in guarding against setting 
fire to the yellow pine roof through the flash and the burning 
fuse. The gas pipe was broken several times, but the 
flame was eutinguianed before damage was done. In biast- 
ing under the shoe there was —_ of injuring it, but 
nothing serious resulted. In fact, the shoe was already so 
badly injured as to t to but little. The armour plates 
were bent and crushed and partly torn off by jagged points 
of rocks, the inner casting was cracked, and in many places 
the whole shoe was forced in; yet no air escaped because the 
— tight outside. 

convenient way of disposing of boulders under the 
shoe, was to drill a hole through them, plant the charge 
at the bottom, and shoot them bodily into the eaisson, 
where they were broken up at leisure. Boulders were 
found 14 ft. long and 5 ft. in diameter, containing 300 ft. 
and more. 

The powder smoke was a decided nuisance. It would fill 
the chambers for half an hour or more with a thick cloud, 
obscuring all the lights. The use of fine rifle powder ame- 
liorated it somewhat. A sprinkling jet of water to throw 
it down mechanically was of little avail. 

The sulphur smell was not di ble, simply because the 
sense of smell is almost entirely in compressed air. This 
is a wise provision of nature, because foul odours certainly have 
their home in a caisson. 

The use of powder has proved so efficient that no difficu rn 
is expected in levellin their regular surface of gneiss 
upon which the New York caisson will rest. 

In order to expedite the laborious task of hand drilling, a 
small Burleigh drill was procured, mounted on a oy wy and 
capable of drilling at any angle. It was operated = 
pressed air of 60 Jb. pressure, and worked very well. The 
trouble, however, of placing it in position and moving it from 
chamber to chamber more than counterbalanced its other 
advantages. 
ie cent ett rats 

it, soil s t li i caving in. 
side moreover having an inward s of 1 in 10, there was 
constantly an open cavity between the caisson and this per- 
icular face of earth. This opening in some places was 10ft. 
igh, and wide enough when a large boulder had been re- 
moved from under the shoe to allow a man to go entirely out 
of the caisson. Such cases were rather dangerous, since on 
two occasions the air had a chance to rush out above through 
crevices caused by slippi — Such eseape would then 
be followed by pm » clay and water, pouring in under- 
neath the shoe. 
The Water Shafts and Buckets. 

All the material in the caisson was taken out through the 
water shaft by means of Morris and Cumming’s “ Grapneil 
bucket,” an instrument which is analogous to the human 
hand in its action. It is lowered down the shaft by means 
of two ropes in an open position; arrived at the bottom it 
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closes over the material, filling itself et the same time. It 
is then drawn up and emptied into a car run under for the 
purpose. For a cut and ey I would refer to Ex- 
OTN BERING, 60, vol. vii. h bucket papeetty 
pF mea ps iiht being accomplished every four minutes. e 
efficiency, making «ll due allowances, was 500 yards 
perday. The total quantity of earth removed from the caisson 
was over 20,000 yaids. Our buckets therefore should have 
removed the material quite comfortably in one month's time. 
In place of one month five were required, and these were 
five months of incessant toil and worry, everlasting breaking 
down and repairing, and constant study where to improve if 
ible. We had in fact, o i heme a -—_” 
redged. The Osgood dredge which was evelling 
off before the oleae was floated in, could aceomplish about 
10 yards a day, when not aided by submarine blasting, and 
the Morris and Cummings dredge fished all day without 
bringing up a handful. 

The first disappointment lay in the fact that the buckets 
would not make their own hole under the watershafts. In 
all other parts of the caisson the material could be properly 
broken up and prepared for the dredges, but the space under 
the shafts was inaccessible, being under water and out of 
sight. When this became evident there was but one course 
left to overcome it. This consisted in bolting a wrought 
iron cap on top of the shaft and allowing the compressed 
air to rush into the upper part, forcing the water column 
down into the caisson until the shaft was empty. The 
pool below was then pumped out. As fast as the com- 
pressed air rushed into the shaft a quantity of stone was 

radually piled up on the top of the cap to prevent it from 

ing blown off. 

A large pit, with regular sloping sides, from 6 to & ft. in 
depth, was then dug out under the shaft, al! boulders being 
lifted out and removed. This pit was dug in the dry, the 
surface river water being kept back by a temporary dam 
built around the excavation. The dirt as it is dug out was 
wheeled over to the other shaft. When the pit was com- 
plete it was filled with water, and the air above being gra 
dually allowed to escape, the water would rise in the shaft 
until the column of balance was re-established. 
and caps were then removed. This operation was performed 
quite frequently. Sometimes the shaft would run for three 
or four weeks without blowing out, then again only one week ; 





The stone | 


but in no case could we pass below the point where it had | 


been dug out. From one to two days were always lost in 
this operation. During this time the other shaft cid all the 
work. There were in fact so many repairs to the buckets 
and so many other drawbacks, that most of the time only on 
shaft was running. The action of the bucket when it 
dropped on the material in the bottom of the shaft was that 
of puddling it into a compact hard pan, harder even than 
the original soil. To avoid this it was necessary for four 
men to be constantly stirring the pool to keep the stuff alive, 
and even then the bottom kept rising. 

A mixture of stone and clay was sure to fill up the hole in 
a few hours. The stones, moreover, were apt to become so 
firmly imbedded in the clay that the teeth of the bucket 
could not get « firm hold; it therefore became a necessity at 
an early day to feed all the stones by themselves and the clay 
by itself. The best time for feeding stone was when the 
shaft bad been freshly dug out, and they were allowed to 
acoumulate until then. The feeding of stone required much 
judgment. The bucket could easily lift out any stone it 
could cateh hold of, even up to one or two yards in size, 
cs the stone was shoved into the mght position. 

alders could only be put in from two sides of the shaft, 
and one stone had to be out of the way before it became safe 
to put in another. The shaft being rectangular served as a 
guide to the bucket, compelling it to come down in the same 
position each time; this shape was a great advantage in one 
respect, but a disadvantage in another, because the square 
shaft is not as well adapt 
during the operation of capping without a dangerous change 
of form, which had to be met by external bracing. Wheu- 


supply get too low. The dredges themselves were a fruitful 
source of water waste. When they closed tight, which was 
seldom the case, they would usually bring up two-thirds 
water and one-third mud, the water being allowed to drain 
through openings made in the bucket. But the smallest 
stone coming between the jaws, or any distortion of the 
bucket caused by dropping it down on stones, making the 
teeth interfere, would prevent their closing, and produce a 
considerable washing out of the material, as the bucket was 
drawn up through water. This was the principal dis- 
advantages attending their use. And yet, with all our 
drawbacks, our daily experience confirmed us in the assur- 
ance that we had selected the only instrument capable of 
disposing of all the material at hand, no matter how large or 
ill-shaped, or badly-packed the boulder; no matter how 
tenacious the clay and hard pan, nor how flowing the 
occasional veins of quicksand. 

There was, indeed, one period when we were almost 
tempted to throw the buckets overboard, and another method 
was devised to take out the material. This consisted in con- 
necting with the pit under the water shaft a wide and deep 
trench leading into the chamber. In the bottom of this was 
a track with a car on it, arranged with ropes for hauling it 
in and from under the shaft. On this car was an open box 
lowered down from above; when the car was hauled to one 
side the box would be filled, then hauled back and hoisted, 
the hoisting ropes remaining attached to it all the time. 
This whole operation would have to take place under water 
and out of sight. The plan never was carried out. It might, 
perhaps, have failed from the covering of the track by 
sediment. 

(To be continued.) 
. — — = 
TIDE REGISTER. 

Tus ingenious instrument of which we publish an en- 
graving on page 4, is one designed by Mr. F. H. Reitz, civil 
engineer, Hamburg, for the purpose of obtaining an accu- 
rate determination of mean sea level, a level which forms the 
zero point for so many important measurements. Before en- 
tering on a description of this instrument, of which a draw- 
ing is exhibited at Vienna, we may give a few general re- 
marks on the calculation of the average level of the sea from 
observations. 

The law of the rising and falling of the level of the water 
produced by the attraction of the celestial bodies, as it occurs 
in the open ocean, can be ascertained from theoretical con- 


| siderations, the wave of the tide being represented by a curve 


of sines. It has been found, however, that, departing from 
the result of this theoretical investigation, the waves of the 


| tide really observed have entirely irregular forms, Fig. I 
showing a few diagrams of such waves as taken by Hilbbe 


in 1844. The line of sines of the same height and width is 
drawn in dotted lines in order to show more distinctly the 


| irregularity of the curves. 





to withstand a bursting pressure | 


ever the hole under the shaft was pretty well filled up, the | 


Water in the pool was allowed to sink to within Gin. of the 
lower edge, and attempts were made to cut down the puddled 
material with steel bars and sledges. A powerful stream of 
water from « hose was found useful in cutting it away 
Often, when a stone got into a wrong position, men would 
dive under the shaft to loosen it. When the lungs are filled 
with compressed air a person can remain under water from 
three to four minutes with ease. 

The buckets® were provided with heavy teeth, 7 in. long, 
rivetted fast to steel cutting edges, six by one. Many patterns 
of teeth were made before the most advantageous form was 
arrived at A tooth which answers well tor scooping up 
mud, will not last a day for grappling stones. A supply 
of five buckets was required to keep two in working order. 


| velopment of the 
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The causes for the deviation of the form of tidal waves, 
as observed on the coast, from that found by theory, are 
chiefly the influence of the wind, the situation of the coasts, 
and the quantity of water supplied by large rivers 

The average level of the sea, that is to say, the level that 
would exist if the undulating motion of the tide was not taken 
into consideration, has to be deduced from the entirely irre- 
gular rising and falling heights of the sea. The line of the 
undisturbed wave of the tide is the line of sines. Suppos- 
ing that in Fig. 2 the times are represented by the abscissa, 
the ex rresponding levels of the sea by the ordinates, and a 
line, ab, is drawn through the centre, ¢, between the highest 
level, c, and the lowest levels, fand n, we find, from the 
character of the line of sines, that the surfaces,afgk and 
mdnb,are equal to the surfaces, khce and mice; if the 
form of the wave should alter, and if the water line became a 
straight line ii would thus coincide with a b. 

Under the supposition, therefore, of an undisturbed de- 
waves of the tide, the average level of the 


| water is in the middle between the highest and the lowest 


| level, and could, 


The buckets very rarely became directly jammed in the | 
shaits, except when the latter had been freshly dug out, and | 


the hole below was deep; the buckets were then apt ¢ 
under the edge, causing vexatious delays at times; and unless 
soon removed, they would then be imbedded in a deposit of 
clay settling dowa ftom the water in the shaft. This had to 
be removed by a hose and constant bailing. When the 
shaft was 45 ft. high, the water in it held / ft. of clay in 
suspension, and the columns of water, in place of being 45 ft. 
high, corresponding.to a pressure 20 ib. per square inch, 
would have a height of only 30 ft., showing that the mixture 
weighed some 9) lb. per cubic foot in place of 63 lb. When 
the shaft was idle for a short time, this mixture would set'le 
at the bottom and outside of it; at the same time the 
lightened water column would rise, requiring a fresh supply 
below. Constant attention was required not to let the water 


* We publish with the present number a two-page en- 
graving, showing the details of the hoisting and excavating 
gear used at the Brooklyn Caisson. The genera! arrange- 
ment of this machinery was shown by the two-page engray- 
ing published with our number of April 15th last. 


» catch | 








therefore, be found from these data. This 
is, however, not the case on the coast, for reasons mentioned 
above. Designating the distance between high and low 
water by A, the rising of the average level of the water above 
low water by m, we find for the undisturbed tidal wave, 
¥ m—0.5 h. 

A larger number of observations have shown that for Cux- 
haven m= 0.527 A; while from the diagrams shown above it 
is found that for Southampton m=0.564 A; and for Ipswich 
m=0.471 A. 

The observation of the alt-rations in the level of the sea, 
produced by the motion of the tide, are often limited to the 
noting of the highest and lowest level for each tidal wave ; 
but as stated already above, the average level of the sea 
cannot be ascertained in this manner. At some stations on 
the coast the levels of the sea are now measured by eelf- 
registering water-level recorders, which give the levels for 
any time, and which consist of a cylinder with a vertical 
or horizontal axis moved by clockwork, upon which the levels 


| are marked in a reduced scale by a steel or diamond point 


moved up and down by the water. 
If Fig. 2 represents a diagram taken with a registering 
water-level recorder, and if the average level, designated here 


yal 


, Rang meted B yay aon Se time from 12 to 12 (in the 

represen istance ab), the position 
fine, 08, has to be determined in such a manner, ‘oan 
surfaces below the line, viz., afgk and m dnb, are equal to 
line, namely, ekhcime. The line, a} 
would then coincide with the surface of the water, if, with 
an unaltered quantity of water the wave of the tide should dis. 
appear. In other words, the surface, o fg khcimdn o, has io 
be made a rectangle, the base of which isab or fn. The 
height of this rectangle is the average level of the water 
above the lowest point, f and n. 

For several reasons, tides vary much, whence it is no 
longer sufficient to ascertain the average level of the sea from 
a few di ms only, whilst it is of great interest to ascertain 
whether level of the sea alters in the course of years, 
Now, the uninterrupted work and investigations connected 
with the determining of the average level of the sea are tedious 
and difficult, and in order to facilitate such observations, 
the instrumert which we are now going to describe has been 
invented by Mr. F. H. Reitz ; it acts automatically, and with 
great exactness. 

Oar illustration on page 84, shows the apparatus in side 
elevation, end elevation, and plan in half size, and of the 
dimensions which should be adopted for European coasts, 
The apparatus is constructed in the following manner : 

From a float moving perpendicularly up and down in « 
well, or in a vessel of copper or iron, a See wire passes over 
the pulley, a. If the float goes down, this metal wire turns 
the pulley, a, but if the float ascends the pulley, a is 
turned into an opposite direction by means of a cord runnin 
over the pulley, 4, and carrying at one end a weight. f 
double-threaded screw, p, is fastened upon the axis, d, of the 
pulley, a, whilst the screw, p, carries the nut, ¢, which is con- 
nected by an arm, c, and the crosspiece, r, with a frame, z, 
carrying the bearings for the roller,i. The frame, z, turns 
round the points, gq. The roller, i, rests upon the glass disc, 
f, upon which it moves in a radial direction, whilst the dise, 
J, itself is turned around its own axis once in 24 hours by 
means of clockwork and a disc, v, with gearing on the cir- 
cumference, into which is working the screw, #, moved by 
the clockwork. A metal spring plate, 2, which can be 
tightened by screws, u, and which bears on the point of the 
supporting centre, serves to diminish the force necessary 
for the turning of the glass disc, which is supported by 
three brackets, y. The nut, ¢, is prevented from turning 
round with the serew, p, by the projection, n, which is pressed 
by the weight, m, against the metal guide o. Counter- 
weights, k, take off any play of the screw, p. The whole 
apparatus is fixed upon an iron plate, w, which offers a secure 
foundation. 

Theory of the Apparatus.—At any level of the water, say 
at the level zero of the water mark, the wheel, i, is in the 
centre, g, of the disc, ¢, and if the water rises the wheel ad- 
vances gradually towards A, and further. At each revolu- 
tion of the pulley, a, the level of the water has altered to the 


\. Rf ™ 
/ ; \ a y ; ‘ 
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y \ F Uh ‘ 
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7 a on 
amount of the circumference of that pulley, which quantity 
we willcall P. If H is the increase of the water level for 
the travel of the wheel from the centre of the disc, g to h, 
and 8 the pitch of the screw, p, we get 
Ss 
Pi H=gih =. 


(1)gs=H 5 
In the apparatus shown in our illustration P is equal 1000 
millimetres, S equal 20 millimetres; gh would thus be in 
this ease equal to A; H. Multiplying, therefore, the dis- 
tances of the point of contact of the wheel, i, from the centre, 
» 


gy, of the dise, t, by the coefficients, —z » we get, accord- 


ing to equation (1), the corresponding rise of the level of 
the water. 

For the understanding of the apparatus it is necessary to 
demonstrate how much any point of the circumference of the 
wheel, i, is moved through the united action of the changing 
levels of the water, and the turning of the disc, ¢, by the 
clockwork. 

If the circumference of the wheel, i, be denoted by J, the 
number of revolutions of the wheel, U, then the motion V, 
of a point of the cireumference of the wheel is, 

(2) V=UJ. 

The motion, dV, of a point of the circumference of the 
wheel, i, in an indefinitely small portion of time, if the 
wheel is at a distance, D, trom the centre of the disc, ¢t, and 
if the are corresponding with the indefinitely small portion 
of time, and through which the disc, ¢, is turned by the clock- 
work is called d 2, is 

(3) dV=Da ¢. 

The point of the circumference of the wheel travels in the 
indefinitely small portion of time as much as that point of 
the dise, t, at which the wheel touched the dise at the be- 
ginning of the same small portion of time; this travel is 
equal to Dd @. 

» The whole motion, V, of a point of the cireumference of the 
wheel in a certain time which corresponds with the are 2 of 
the circular motion of the dise is thus 

(4) V=/Dd 2; this is ding to equation (2)—U J. 

Examining now this expression for the motion of a point 
of the wheel, as given by equation (4), it will easily be seen 
that this expression represents the area of a surface formed 
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the distances of the wheel from the centre of the 

which are designated with D as ordinates, and 

ares of time for the radius, 1, as abscissw. 
foutid now from this area by dividing 

of the ae the present case 

average D by M,we get 

(5) M fp ey. 


———- 
~ 


by taking 
disc, ¢, and M 
the corresponding 
The average, D, is 
the corresponding a 
by &. Designating t 


substituting this equation V= UJ asecording to equation 

(2) for f Bd , we get: UJ 
(6) M= ra . 

In order to find the average level of the water, the value of 

M of equation (6) has, according to equation 1, to be multi- 

plied by 4 ; calling this average level of water, m, we get 

finally, 

J Iu 


P 
(L) a=— 
S bal 
ll the constant factors in this equation are to be deter- 
mined by direct measurement, as well as by observations. 
Designating by C, the constant factors in equation I., namely, 


P J we get 


(IL) m 


Cc 

2 

In order to determine C, the pulley, a, has to be fixed in such 

a manner that the position corresponds with a certain level 
{the water, m. According to equation (II.), we have: 

C= = 


¥ 


whence C can be calculated 
The equation (IL) shows how to find from the reading U 
f the instrument, the average level of the water, m; a Table 


has to be calculated for the value ~ , which may be made 
z 
a round number for a minute or hour, perhaps 10 or 100. 
For 24hours 9? is=2 ¢=6.2832. 

Adjustment of the Apparatus.—It is necessary that the 
axis of the wheel, #, should be parallel to the direction of its 
radial motion, thus with the axis of the screw, p; in order to 
ascertain this parallelism, the wheel, i, is made to pass over 
the dise, ¢, when out of motion, by turning the dise, a, whilst 

1c wheel, i, is not allowed to turn round. The adjustment 
s affected by turning the screws, r. 

Finally, it is necessary that the motion of the point of con- 
tact of the wheel, é, over the disc, ¢, should pass through the 
entre, g, of the latter. That is ascertained by a gauge, 
which measures the distance from the end of one of the arms, 

a point of the frame, z; the necessary adjustment is 


fecte 


effected by means of the screws, g. The screw,f, is used for 
fixing the wheel, i, for a certain level of the sea upon the 
centre of the dise, #. 


’ 

Use of the Apparatus.—The apparatus described above for 
letermining the average level of the sea, requires very little 
superintendence ; all parts of it are protected against dust 
by a covering of glass. The reading off can be carried out 

en by unprofessional observers. It is of advantage to 
choose the position of the wheel, #, in such a manner, that 
the apparatus shows the differences with the average level of 
the sea known from former observation. 

The apparatus described above can easily be connected 
with a maximum and minimum dial, or with an apparatus for 


cating the wave of the tide; for this purpose a pinion is 
fastened on the shaft, d, and brought into gear with a rack 
which carries the pencil. The cylinder for receiving the 


lrawing is turned by the clockwork. This apparatus is 


manufactured by Messrs. Dennert and Pape, instrument 
makers, of Altona, and by M. Knoblich, chronometer maker, 
u@ same place. 


NOTES FROM THE SOUTH-WEST. 
The Welsh Colliers.—The colliers of the Mountain Ash 
t resolved, at a mass meeting held on Monday evening, 
to submit for the present to the terms proposed by the 
masters with reference to the weighing clause, in considera- 
n of the high price of coal. In all probability, therefore, 
e fears occasioned by the serious aspect which the dispute 
at one tume threatened to assume will not be justified in the 


result. 


t 


Maesteg. —Reference has already been made to the de- 


parture of Mr. Colquhoun from here to take the manage- 
ment at Tredegar, and we have now to report that at a publie 
meeting held on Saturday last, a handsome testimonial was 

him, consisting of a silver tea and coffee service 


presented to 
i the value of 1501., subseribed for by the agents and work- 
men of the Liynvi Works, and also the tradesmen of 
Maesteg; and on Monday a handsome epergne, in silver, 
¥as presented to Mrs. Colquhoun at her residence, by a de- 

tation of the subscribers, the wives and daughters of the 


pu 
workmen, and tradesmen. 


Bath New Water Works.—The Bath Town Council having 
again applied to the Lords of the Treasury for permission to 

row 12,0001. to complete the water works in hand, “ my 
tords” have declined to grant the request. The Town Council 
consequently will have to apply for another Act of Parlia- 
ment. 

Falmouth Docks —The half-yearly report of the Falmouth 
Docks ¢ ympany shows an increase of revenue exceeding that 
of any former period. The amount carried to the eredit of 
profit and loss from profits in the six months is 4020/., after 
“ppropriating 5907. to extensions and repairs. The export 
t china clay has been considerably increased. The intro- 
Guction of the narrow gauge on the Falmouth branch, in 
connesion with new narrow gauge railways, is expected to 
bring additional business. 

Tel 


an additional wire bet 
se pa business —. last-named place has so i 
that a second wire is found to be necessary for the prom 
delivery of shipping and general messages. ° 
Bristol Docks.—A new entrance lock from the Avon to 
the Cumberland Basin, Bristol, has been recently opened. 
the personal 


pr od weniger T. Howard, C.E ginoer 

su Mr. . Howard, C.E.. engi of the 

Bristol docks. The dimensions of the new locke are as 

follows: The junction lock, between the floating harbour and 

Cumberland Basin, is 350 ft. long and 62 ft, wide, having the 
i. 


extreme beam of all harbour was 
limited by these dimensions, while perp eypatiy mangy oo 
vented the —_ of the port i 
ked in or out. 

and the river is of the same di ons as new 
junction lock, having its upper sil! 29 ft. 4 in., and its lower 
sill 30 ft. 4 in. below float ed. In the junction lock there 
is placed a pair of tide gates, to exclude the high tides from 
flowing into the harbour, as the level of equinoctial spring 
tides ionally rises 6 or 7 ft. above the level of the water 
inthe floats, The latge lock gates built for this work are 
two pairs of timber and three pairs of wrought iron. The 
heavy timber gates, which are in the upper part of the 
junction lock, were built and erected by the Bristol Dock 
Committee’s workmen. The large iron gates, which are 
found to work ‘admirably, are of a somewhat peculiar con- 
struction, the whole of the wrought-iron ribs and skin being 
subject only to a compressive strain, so that they resist the 
pressure of water on the principle of an arch, whereby a con- 
siderable saving of material, both as regards weight and cost, 
is obtained. es turn upon Tongs solid gun-metal 
balls, working im {eups accurately fitting the bottom of the 
heel post. 


The Severn Tunnel.—It was announced a short time since 
that in prosecuting trial works in connexion with a proposed 
tunnel under the Severn the engineers bad penetrated some 
fresh-water springs, which had occasioned them iderab 
trouble. The last and strongest of them has now been con- 
quered, and the fissures are being bricked up. Mr. Richard- 
son, the engineer,we are told, entertains no doubt as to the 
feasibility of the proposed undertaking. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrppiessroven, Wednesday. 

The Cleveland Iron Murket— Yesterday there was a large 
attendance on "Change, at Middlesbrough, but like previous 
market days of late there was very little business done. The 
prices of iron still have a downward tendency, although 
yesterday No. 3could not be obtained at less than 100s. per 
ton for immediate delivery. The same quality, however, for 
two months’ delivery could be purchased as low as 938. 6d. 
sy ton. Makers are very reluctant to lower their quotations. 


otwithstanding their efforts to maintain prices, they find 
that the demand is not so great, and they are forced to alter 


their lists. Some makers are of opinion that in consequence 
of buyers of pig iron holding back orders so long, there will 
presently be a great rush for iron, and prices will be legiti- 
mately maintained. On the other hand, buyets are of 
opinion that will fall still further, and that No. 3 
will be down to to 80s. per ton before the end of the 
year. There is an abundant supply of No. 4 forge iron 
at 87s." per tom. The prospects of the finished iron trade 
are a little better; there is more inquiry and a few orders 
ate coming to hand. Rails are sold at 11/. 10s. per ton, 
and as pig iron and fuel are cheaper, it is believed that suffi- 
cient wat will be obtained at remunerative prices to keep 
the district fully employed. 


Britannia Iron Works.—The condition of the manu- 
factured iron trade improving, it has been definitely decided 
to recommence work at the extensive Britannia Lron Works, 
Middlesbrough, which have been standing so long idle for 
want of orders at profitable prices. The works resumed opera- 
tions on the 18th instant. 


The Darlington Iron Company.—The Darlington Iron 
Company have issued circulars intimating that an interim 
dividend at the rate of 25 per cent. wil] be paid to the share- 
holders in August. It is only a short time since the com- 
pany purchased the wovks from Mr. Barningham. The ex- 
pectations then raised by the directors have been fully 
realised. 


The Coal Trade.—There is not such a pressing demand for 
coal, and pri are easier. Manufacturing coal is quoted 
16s. 6d. to 17s., and best screened 18s. per ton. Good coke 
is sold at 35s. to 37s. 6d. per ton. Buyers are still holding off 
in the hope that fuel will soon be much cheaper. The out- 

ut at the pits in Northumberland and Durham fis not so 
arge as it was, owing to the shorter hours of labour, The 
total quantity available for the market will, however, soon 
be considerably increased by the opening of new collieries in 
different parts of the North of England. 


The Cleveland Ironstone Miners.—The miners are working 
regularly, and the production of stone is more than sufficient 
for the requirements of the district. Cleveland ore is quoted 
7s. per ton, and Spanish ore 13s. per ton delivered on Teeside. 


The Erimus Tron Works.—On several occasions we have 
called attention to the fact that at Middlesbrough the Danks 
puddling furnace will be tested on a large scale, and there 
will be simple opportunity for proving beyond all doubt the 
advantages claimed for this s of mechanical puddling 
against the present system. e Erimus works, which are 
being built for the express purpose of making iron by the 
Danks process, are nearly ready for operation. Under the 





egraphy in the West.—Workmen are engaged in fixing 


Helston and the Lizard. The nee fone wee 
inereased | and 


wu ice ot eee sill 26 w float 
unction in use u n completion of 
the Sew works wes only 108 ie 4 Asp ype oc eo med 
steamers 


le | Compan 


was one of the commissioners sent out by the 

Institute to America to inquire into the working 
the Danks’ furnace there, not a point will be lost in making 
the new works most efficient in every respect. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFVIELD, be ar 
at 








the management of Mr. Duffield. 
blowing 220 tons of Bessemer steel in 28 hours, 


durin, forty “ blows” were got through, only two 
on ver i two cupolas being used. If the facts be 
the is certainly the most rapid on record in the 
“ Bes : 

Baie np ueed agg 
jd ah ‘Strike at Sheffield.—On Friday Jast Mr. 
Applegarth, as a member of the Capital and Labour Committee 
of the Social Séience Congress, visited Sheffield with a view 
of doing what he could to pupae communications between 
the engineers-on strike and their former employers. Both 
sides have throughout the struggle remained quite firm, and 
more than 300 men out of work, the 
‘been drafted to other towns. The masters 
ves as far as possible of unskilled and 
have thereby managed to keep their works 
therefore very desirous to settle the dis- 
being as a matter of course utterly averse 
: the men demand. They allege—and there 
is no doubt much truthfulness—that in the face of a 


rapidly trade they cannot give an advance. Mr. 
App the matter fully with a representative 
section of thie employers, and ongeomel & compromise, but 


nothing definite was arrived at. ly, but not probably, 
some settlement may in course of time be made, but no 
advance willbe given. 

New Local Companies.—The Yorkshire Brick and Stone 
is regi with a capital of 20,0007. in 10/. shares, 
and the (near 5) ) Paper Mill Company with 
the same capital and shares. 

The Sheffield Filecutters’ and Forgers’ Agitation —Some 
time be Nr fpeopmagg re und forgers submitted a 
revised wages payments for various kinds of fi 

Manutfact ; 
one, 


after which the urers’ Association appointed a 
one into the matter which has been d 
and has an increase of wages varying from 34 to 
5 per cent, being given to the men. This may increase the 
price of files. 


Engineering Memoranda.— Mr. John Sheard has com- 
meneed shafts to the Silkstone seam of coal near 
Dronfield. Another blast furnace will shortly be blown in at 
the Milton and Eisecar Works of Messrs. Dawes. New 
coke ovens are me g built at Silkstone Fall Colliery. Messrs. 
Thomas Smith and Co. have just om their new and 
capacious premises called the “ s Bridge Millwright and 
Engineering Works,” at Leeds. Boring operations are in 
hand at © Roystone, and elsewhere. 







pote . 
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FOREIGN AND COLONIAL NOTES. 
Prussian Artillery.— Prussia, after a long series of experi- 
ments, is stated to have adopted a new type of field cannon 
in steel, hooped with the same material. Lhe weight of the 
gun is between 8 ewt. and 9 cwt. 


The Belgium Iron Trade.—The principal Belgian metal- 
lurgical establishments are profiting from the lull which the 
iron trade has experienced in Belgium by improving their 
works. Danks furnaces, lepeoved rolling mulls, &v., are 
being introduced. 

Port St. Philip Canal_—General Humphries, chief of the 
United States Engineer Corps, is said to be favourably im- 
pressed with a re by Major Howell ona ws Fort 
St. Philip canal, which is intended to connect the Mississippi 
river with Chandeleur Bay, in the Gulf of Mexico. As, 
however, the canal is a matter of considerable magnitude the 
project will be submitted to a board of engineers for their 
opinion. A final report from General Humphries may be 
expected upon the assembling of Congress. 

Railways in Canterbury (N.Z.).—The receipts of the 
Lyttelton and Christchurch Railway in the province of 
Canterbury, New Zealand, amounted in February to 3798/., 
as compared with 28731. in February, 1872. The receipts 
in Fe of the Great South Line of the same province 
were 14871, astompared with 1558/. in February, 1572. 


Great Western Railway of Canada.—The Great Western 
Railway Company, of Canada, is said to intend to run a 
loop line from Welland to Clifton. the object is to enable 
trains to reach the latter place without running to Fort Erie 
or Merriton. 


Victorian Railways.—Tenders have been received for the 
third section of the Castlemaine and Dunolly Railway. 
The amount of the accepted tender was 39,149. 


e and Pot Railroad.—The track through a 
at tunnel on the Baltimore and Potomac Railroad, travers- 
ing the north-western section of Baltimore, and connecting 
with the Northern Central Railroad, has just been com- 
pleted. 

American Officers in Europe.~The board of American 
artillery officers appointed to report to the American 
authorities on European ordnance consists of Colonel Benton, 
Colonel Laidley, and Colonel Crispin. The commissioners 
are ex to commence their operations by inspecting 


works at Liége. 
Iron in Oregon.—A large bed of iron ore of rich quality 


Ralti 








able management of Mr. J. A. Jones, who, it will be re- 


has been discovered in Marion county, Oregon. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American con- 
nexion, we have found it necessary to establish a branch 
office in the United States. Communications may in future 
be addressed to Mn. Grones Enwarp Harpise, C.E., 
of 52, Broadway, New York, who is our accredited re- 
presentative. 

In answer to numerous inquiries, Mn. CHARLES GILBERT 
begs to state that Subscribers in the United States can be 
supplied with “ ENGINEERING” from this office, post 
Sree, for the sum of 11. 148. 8d. ($8.32, gold) per annum, 
payable in advance. Subscriptions (payable in advance) 
for this Journal (delivered post free) will also be received 
by Ma. Harvie, at the New York office above mentioned, 
at the rate of $9.30 present currency. 
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We give with the present number three Two-Page Tllustra- 
tions, one showing the Dredging and Hoisting Machinery 
employed at the Brook lyn Caisson, East River Bridge 
( for de scription see page $1), while the others show re- 
spectively a Goods Locomotive for the Bergisch-Markische 


Railway, and an Ambulance Carriage for the Lower 
Silesian Railway, both exhibited at Vienna. The descrip- 
tions of these two latter Illustrations will be Sound on 


74 and 92 


pages 


Vienna UntversaL Exaiprrion.—We beg to announce 
that to facilitate communication with Exhibitors we 
have established a Special Office for this Journal at 
Prater, 129, Vienna. This office is situated close to 
the Western Entrance of the Exhibition. 

The Journal is now on Sale at the General Library 
and at the Bookstalls in the Exhibition. 


ENGINEERING. 
FRIDAY, AUGUST 1, 1873. 


INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue locality selected for the annual meeting of 
the Institution of Mechanical Engineers, which has 
been held during the current week, is Penzance and 
its neighbourhood, and perhaps no more interesting 
or agreeable place could have been chosen. In- 
teresting, because it is a district in which a class of 
taining operations are extensively carried on, with 
which mechanical engineers, as a rule, are not very 
familiar, and agreeable, because of the picturesque 











notwithstanding these advantages and inducemen 
the attendance has fallen below the average, ae 
bably because the distance of Penzance from the 
lis and from the head centres of mechanical 
engineering is great, and also because it is not 
very easy of access from some parts. Be the 
reasons what they may, however, the fact remains 
that the attendance has been comparatively thin ; 
but every one present bears willing testimony to 
the eable f nara of the meeting, and all 
are pleased with the programme the Council has 
prepared for them, which is as varied as it is in- 
teresting. The meeting commenced on Tuesda' 
morning last with the reading of papers, which 
took place in St. John’s Hall, a commodious and 
convenient building otherwise appropriated to 
ublic meetings, lectures, concerts, and the like. 

n the absence of the president, Dr. Siemens, who 
is engaged in Vienna as one of the jurors of the 
Exhibition, the chair was taken by Mr. Bramwell, 
one of the vice-presidents, who opened the pro- 
ceedings by requesting Mr. Marshall, the secretary, 
to read the minutes of the last meeting. This 
having been done, and the names of the members 
and associates just elected having been announced, 
the first paper was read. ‘The subject wes “The 
Mining District of Cornwall and West Devon,” the 
author being Mr. J. H. Collins, of St. Anstell, 
The paper was a very pre ame ae view of the 
subject in question, the author first giving a geo- 
logical description of the mineral district lying 
between Exeter and the Land’s End. In the next 
place he described the nature of the minerals met 
with in that district—which are chiefly copper, tin, 
china clay, and iron—and the manner in which 
they occur, illustrating his observations by dia- 
grams showing plans and sections of various dis- 
tricts, as well as of several mines in those districts. 
He then described the methods adopted in working 
the mineral deposits, observing that the shafts 
were usually square, and were sunk vertically, 
although there were instances—as, for example, 
at the Botallack mine—where they were sunk at 
an angle on the course of the lode. The drain- 
age of mines was then referred to, and it was 
stated that in a mining district in Germany 
there is an adit level, or small tunnel, fourteen 
miles long, which drains a large area of the country. 
This, however, is eclipsed by one in Cornwall, 
which is a similar adit, 30 miles in length, which 
affords means of drainage to more than 5500 acres 
of land. The paper brought out the fact that the 
yield of tin and lead has decreased very considerably 
of late years in Cornwall. On the other hand, 
however, the yield of iron has increased, whilst 
china clay, which was formerly treated as waste, is 
now extensively worked at a good profit. The last- 
named substance is at present the subject of litiga- 
tion, and it has yet to be determined whether it is 
to be considered as a mineral or not; the result of 
the decision will, of course, make a difference to 
those who hold mineral rights, and have to pay 
mineral dues. 

Two serious obstacles appear to present them- 
selves in tin mining, and to preventits being carried 
on so successfully as it otherwise might be. These 
are the difficulty of separating wolfram from the 
tin, and the inability of the miners to prevent a 
considerable loss of the latter metal in washing. 
The separation of wolfram from tin has for long 
taxed the ingenuity of the miner, and, although 
every kind of mechanical arrangement has been 
tried, nothing but failure has resulted, the chief 
reason being the similarity of specific gravity of the 
two substances. The question has, however, been 
recently solved by chemistry, the desired separation 
now being effected by calcining the ore in company 
with a small quantity of soda ash. The ash com- 
bines with the wolfram, and forms tungstate of 
soda, which is soluble in water; great care, how- 
ever, is required in the operation, because if too 
much soda ash be added it will combine with the 
tin, and will form tannate of soda. What the exact 
proportions are is known only to those who have 
succeeded in carrying out the process in practice, 
and who exhibit a natural, and perhaps pardonable, 
reticence on the subject. The second obstacle—the 
loss of tin in washing—remains without a remedy, 
although many have been tried. In the process of 
separating the tin from the earthy impurities, a 
slime is formed, which carries away with it the 
finer portions of tin, portions which ought not to be 
reduced so finely as they are. ‘The consequence is 
that these atoms float away down streams and 





and varied scenery of the country generally. But 


rivers, and are lost to the miners. They are, how- 


mediate district. It is held that the present 
of mechanical separation is imperfect, and that, 
render it perfect, the ore should be reduced to 
uniform size, and the slime be prevented from form- 
ing. Here, then, is a problem for the members of the 
Institution to solve ; the opportunity is afforded, and 
they will doubtless avail themselves of it. It ap- 
pears to us, however, that the remedy for the pre- 
sent evil lies, not so much in the direction of a sys- 
tem of catch pits and extensive settling areas, as in 
the use of blankets to intercept the atoms of tin 
thus suspended in the outflowing water. 

The second paper was by Mr. H. T. Ferguson, 
the subject being ‘‘ The Machinery used in Dressing 
Tin and Copper Ores.” This, like the previous paper, 
treated the subject very comprehensively, pl was 
well illustrated. It deseribed the processes to which 
the ores were subjected from the time they were 
taken from the lode, to the time when they were 
sent to the market. The principle of separating the 
ores from the impurities is based upon the fact that 
the specific gravities of the constituents of the lode 
differ. The reduced ore is subjected to a series of 
washings over floors and in buddles, which in time 
remove all the foreign substances, leaving the tin 
free from all admixture. The buddles are circular 
curved floors, either convex or concave, over which 
the ore is washed, and on the surface of which it is 
deposited. The most recent mechanical contrivance 
for effecting the separation of the ore is the propeller 
knife buddle, which is a very perfect contrivance, and 
answers well. It consists of a series of knives or 
scrapers attached at a slight angle to arms carried 
on a horizontal shaft, and revolving in a segmental 
trough. The apparatus would be well represented 
by a screw cut with a slow thread, and having 
several slightly curved cuts made through the threads 
inthe direction of the length of the screw ; the centre 
of the knife frame, however, is not solid. The ore 
is fed into the trough with a continuous supply of 
water, and the blades one after the other agitate 
the ore and water, presenting the former continu- 
ously to the action of the latter, so that the 
lighter impurities flow over the side of the trough, 
whilst the heavier tin is carried by the blades by 
slow degrees to the end, where it falls into receivers. 
The various machines referred to in the paper were 
shown by diagrams, and some also by models, A 
noteworthy point referred to by the author was the 
poorness of the Cornish ores ; tin, for example, yield- 
ing only from 1 to 14 per cent. of mineral from the 
oreasraised, By the time it has been washed down 
for market, however, it contains 95 per cent., or 
only 5 per cent, of impurities as against 98} or 99 
per cent. at the outset. In the discussion which 
followed the reading of Mr. Ferguson's paper, it 
was stated that the present stamping and dressing 
machinery was very imperfect, and that unless im- 
provements were effected, there would unquestion- 
ably be a further decrease in the returns of Cornish 
ores. At the close of the discussion the President 
announced that the meeting of the Institution would 
take place next year at Cardiff. 

The time allotted to the reading of papers having 
expired, the meeting was adjourned, and the mem- 
bers proceeded to carry out the second part of the 
day's programme, which consisted in visiting works 
of interest in the district. The members therefore 
——< in the first place by special train to 

enryn, where they visited Messrs. Freeman and 
Son’s Granite Works. Here, in the turning shop, 
were seen caps of columns, balustrades, and similar 
productions in course of formation in lathes by 
means of revolving disc cutters. Similar articles 
were being rough polished, by being revolved 
against iron rubbers with sand and water, the 
finishing polish being put on by flannels, In 
another shed, a number of granite objects having 
flat surfaces were being polished by mechanism of 
a very rough and primitive character. The large 
blocks of ite which were being wrought into 
shape in the yard formed objects of interest to the 
visitors. From Messrs. Freeman’s works the nem- 
bers and their friends proceeded to Falmouth, about 
1} mile from Penryn, where they were invited to 
luncheon by the Royal Cornwall Polytechnic So- 
ciety, in whose hall they were most hospitably en- 





tertained. After luncheon, the party proceeded to 
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the Falmouth Docks, where a steam vessel was in 
readiness to convey the members to Restronguet 
Creek. There they visited the Restronguet tin 
atream mine, which possesses some noteworthy fea- 
tures. In consequence of the two papers already 
referred to having occupied the whole time of the 
morning sitting, the third paper, which was de- 
scriptive of the Restronguet mine, could not be 
re It was, however, at the suggestion of the 
President, read on board the steamer on the way to 
the works ; it was written by Mr. C. D. Taylor 
The peculiarity of this mine is, that it is worked for 
stream tin below the present bed of the river, 
although in its previous bed. ‘The works consist of 
a cast-iron ring shaft, 6 ft. in diameter, sunk in the 
middle of the river, through several feet of clay de- 
posit into the gravel below. On shore a shaft is 
sunk, aud a level driven from its bottom —which is 
13 fathoma from surface—to the bottom of the iron 
shaft. From this level the mine workings are ex- 
tended in various directions. On the mine the 
visitors found one of the propeller knife buddles 
already referred to, besides other ore-dressing ma- 
chines of an improved character. From Restrongtet 
the visitors returned by the steamboat to Truro, a 
distance of 6 miles, passing through some very fite 
river scenery on the way. From Truro, a special 
train conveyed the party to Penzance. ‘The subse- 
quent days seeseadings we must leave for notice 
until next week 
INDIAN RAILWAYS. 

Dunne the year 1872 a length of 304) miles was 
added to the railway system in India, and at the 
commencement of the present year there were 
563919 miles of line open. During the present year 
127 miles additional have been completed, so that 
the length now in work is 5518} miles. The greater 
portion of this new additional mileage belongs to 
the Oude and Rohilkund Railway, of which 354 
miles have been opened since the lat of January, 
1872. The lines opened this year are the Patre« 
Branch of the Dealer, Baroda, and Central India 
Railway, 22 miles in length ; 3 miles on the Madras 
Railway, and 102 miles on the Oude and Rohilkund 
line, The total length of railways sanctioned in 
India amounts to 7617 miles, of which 6162 miles 
are guaranteed lines, and 1455 miles are State lines 
of railway. Of the length opened 5428} miles are 
on the guaranteed, and 904 miles on the State lines. 
The ee oa not, however, fully represent 
the amount of railway work already done in India, 
for it is expected that during the present year be- 
tween 200 and 300 miles more will probably be 
opened on the State lines, and the Oude and Rohil- 
kund Railway hope that an additional length of 
150 miles of their line will be finished and opened 
before November next 

No new undertakings have been sanctioned during 
the past year, although it is well known that several 
projects have been prepared for lines in different 
parts of India. In the present circumstances of 
railway enterprise in India, however, a cautious 
line of action on the part of the Government is 
certainly most desirable, and their present tentative 
action is no doubt founded upon a sound political 
basis with which few will be disposed to quarrel. 

The total expenditure on railways in India had 
amounted, on the 3lst of December last, to about 
94,500,000/,, of which 91,099,925/. had been laid 
out by the guaranteed companies, and 3,492,323/ 
on the State The former lines of railway 
have cost, on an average, 18,000/. per mile; but it 
is confidently expected that future lines in India 
will be constructed at a much cheaper rate, many 
exceptional circumstances — nde in connexion 
with difficult and expensive bridges, required for 
crossing the large rivers of Upper India—having 
tended greatly to enhance the cost of those trunk 
lines. ‘The estimates for State lines now in progress 
or in contemplation, range from 6000/. to a littk 
over 8000/. a mile, with the exception of a portion 
of the Punjab Northern Line, which, on account of 
the heavy bridgeworks required on that section, 
will probably cost not much less than 17,000/. per 
mile. 

The revenue derived from the railways during 
the past year was slightly in excess of the previous 
year. In 187] the gross receipts were 6,146,130/, 
and the expenditure $,459,870/., yielding a ne 
return of 2,686,260/.; whilst in 1872 the amounts 
were 6,351,6172., 3,482,394/., and 2,869,223/ re- 
spectively, With the exception of the Great Indian 
Peninsula and the Carnatic, all the lines showa 
small increase in their net earnings, and this im- 


lines 


= 





provement would have been greater in some cases 
if there had not been extraordinary expenses, as 
well as loss of traflic, in consequence of flood 
damages. The guaranteed interest advanced by 
the Government during the year 1872, amounted to 
4,600,883/., and as the railway receipts were only 
2,366,260/., a sum of 1,734,000/. had to be charged 
upon the revenues of the country; the similar 
charge in 1871 having been 1,740,720/. Up to the 
present time it appears that the total amount ad- 
vanced by Government as guaranteed interest has 
been 43,018,959, whilst the aggregate of net re- 
venue balances has been 21,669,841/.; so that the 
sum which has had to be raised in India by taxation 
to meet the deficit, or, in other words, the price 
which that country has been called upon to pay for 
the advantages of railway communication has been 
21,349,118/., which, spread over a period of twenty- 
four years, has been at an average rate of 881,2)3/. 
per annum, an amount truly small in proportion to 
the indirect benefits conveyed by railways to the 
country; but large, perhaps, compared with what 
it would have been had the Government from the 
first been in a position to take the initiative, and 
construct the railways themselves, instead of leasing 
them out to guaranteed companies. 

The following Table is taken from Sir Richard 
Temple’s Budget Statement at Calcutta in March 
last, and shows how far the earnings of the several 
railways fall short of the guaranteed rate of in- 
terest 


First half 
of 1872. 
Rate of 
Percentage percentage 
of profits per annum 


1871. 








Name of Guaranteed Railway 





on capital | of profits 

withdrawn.| on capital 

withdrawn. 
East Indian, Main Line - 4.90 5.98 
” Jubbulpore Extension 1 23 | "4.44 
Eastern Bengal ove eee 8.07 | 1.84 
Oude and Rohilkund wit on 0.22 0.38 
Scinde, Punjab, and Delhi 0.14 1.16 
Madras eve eee 2.69 ) 2.76 
Great Southern of India... 1.91 } 1.52 
Carnatic - = 171 ' 1,92 
Great Indian Peninsula . 2.97 | 3.92 
Bombay, Baroda, and Central India 2.66 16 
All guaranteed railways 8.00 3.96 


* Exceptional, owing to adjustments. 


Reference has already been made to the increased 
revenue of the lines generally in 1872, as compared 
with 1871. ‘This increase, as we shall see, was due 
entirely to passenger traffic, the receipts on account 
of goods exhibiting somewhat of a decline. The 
passenger traffic last year produced 2,085,940/., as 
compared with 1,941,571/. in the previous year; 
the difference of 144,369/. having been principally 
made up by the increase in the receipts from third 
and fourth-class passengers, which classes con- 
tributed 71 per cent. of the whole amount, whilst 
the numbers of the first and second-class passengers 
slightly declined. The total number of passengers 
was 20,332,823, as compared with 18,940,585 in 
1871. ‘The receipts from goods and minerals were 
last year 3,964,614/., compared with 4,022,615/. in 
1871, showing a decline of 55,0 107. On this subject 
Sir Richard ‘Temple remarks as follows : 

‘* But the goods traffic has not increased on the 
whole; while on some lines it has even declined. In 
my last exposition there was allusion to the special 
inquiry regarding the falling off on the East Indian 
line, which was traced partly to the state of the 
harvests, and partly to variations in the rates. With 
a view to affording further inducements to traffic, 
the railway company have given prompt attention 
to the rates, and have judiciously reconsidered 
them. On the Great Indian Peninsula line there 
was disappointment in respect to the total earnings 
(notwithstanding increase in many articles), by 
reason of the falling off in the transport of cotton 
from the central regions of India to the port of 
Bombay. But whatever special causes may be 
assignable in particular years, the main fact remains 
that the goods traffic has for some years been either 
stationary or slightly retrogressive. And, whatever 
may have been the fluctuations in trade, it appears 
that the roads and rivers which compete with the 
railways have all this time experienced no lack of 
traffic. ‘Thus, we cannot but fear that the railways 
are not used by the people as much as we might 
hope. And we must reflect more and more closely 


a 
on the question whether the railway management 
and administration might not be more practical) 
adapted to the needs and the habits of the country,” 

On the subject of working e , the results 
have been highly satisfactory. ‘Taking the aye 
of all the lines, the working expenses have been 53 

r cent. of the gross —— ; but the proportion 
nas varied greatly on the different lines. On the 
East Indian main line the expenses were only 41 
per cent. of the gross receipts—a proportion which 
will bear favourable comparison with the best 
worked lines in this country ; and which, besides 
careful management, is in a great measure due to 
the use of native coal, costing 7s. per ton, instead 
of English coal at about 2/. per ton. On the Great 
Indian Peninsula the expenses were 60 per cent. of 
gross receipts ; on the Scinde, Punjab, and Delhi, 
86; and on the Calcutta and South-Eastern they 
were as high as 9] per cent. 

The total amount of rolling stock on the guaran- 
teed railways in India, at the end of 1872, was as 
follows : 
Locomotives or 
Passenger carriages 3539 _—s,, 
Goods trucks and 

wagons 23,006 or about 4 per mile of line open. 

On the whole, a general review of the progress 
of railways in India cannot be regarded as other- 
wise than satisfactory, andthere can be little doubt 
that as the length of State lines opened increases, 
these results will improve. In reviewing the entire 
subject, however, from an exclusively Indian point 
of view, and having the direct interests of that 
empire solely in sight, it is impossible to avoid the 
conclusion that the Government should foreclose 
with many of the guaranteed lines at the earliest 
possible date; for it is clear that by purchasing 
them with money raised at 4 per cent., a great 
saving would be effected over the present plan of 
guaranteeing 5 per cent. upon the capital with which 
they have been constructed. Another direct benefit 
both to the railways themselves as well as to the 
State, will be attained by the careful development 
of those exhaustless coalfields with which India 
has been endowed ; but which, by a curious coinci- 
dence, appear hitherto to have been carefully 
shunned by the railways. It is to be hoped that 
the explorations of Mr. Walter Ness, who is about 
to proceed to India with a special appointment 
under Government to examine the coal resources 
of that empire, will result in bringing into promi- 
nence those hidden sources of national wealth, which 
only require proper development to raise India high 
amongst nations as regards wealth, manufactures, 
and independence. 


1323 or about 1 to 4 miles of line open. 
1 to 14 miles of line open. 


THE INTERNATIONAL EXHIBITION OF 
1873. 

Tue delays which have prevented the completion 
of the Vienna Exhibition have not been unknown 
at South Kensington, for there the opening of the 
Indian Court only took place towards the close of 
May, and of the (Queensland annexe in the early 
part of June. Still more recently—namely in the 
beginning of the month just expired—the public were 
admitted to the Australian collection, which is located 
in the spacious building formerly known ag the 
Belgian annexe. ‘The magnificent display at Vienna 
has had to answer for many shortcomings in other 
directions, amongst others for the Exhibition of 
1873 generally, and the Indian Court in particular. 
The authorities in India concentrated their atten- 
tion upon Vienna, and when all requirements were 
satisfied there, London was considered. But this 
is not all, and it only serves as a reason, or an ex- 
cuse, as the case may be, for paucity in the col- 
lection ; there is yet another point to be considered, 
and that is delay. Now Vienna is not answerable 
for this, as the goods were, for the most part, sent 
off in time. But they were exhibited en route at 
Bombay, and were repacked in such a miscellaneous 
manner as to add, in the extra time required for 
their arrangement in London, to the delay already 
caused by their exhibition at Bombay. However, 
they are here, and have been arranged, and form a 
very interesting collection. The Indian workers in 
metals furnish numerous objects for admiration, 
amongst which are some elegant specimens of silver 
pousse work from Cutch and Oude, some plain silver 
vessels from Madras, and some pewter inlaid with 
brass from the same presidency. Moradabad sends 
some brass vessels coated with silver, through which 
the patterns are cut, whilst Benares and Ahmedabad 
send some splendid brocades of silk and precious 
metals. A fine silver vase of Burmese workman- 
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ship, and some gold ornaments set with stones, from 
Central Asia, complete the leading exhibits of this 


class. ‘The walls are hung in part with specimens 
of Indian carpets, whilst at other points are rugs 
from Afghanistan, mats from ‘Travancore, and 
needlework from other localities. The arts of war 
are illustrated by cases of native weapons, some of 
considerable beauty. There is, in particular, a 
aultwm in parvo kind of weapon, which represents 
literally the pen and the sword, combining, as it 
does, a rifle, sword, bayonet, shield, penknife, 
scissors, and writing apparatas, forming, in fact, an 
implement which the Iron Duke might have ad- 
mired, and the late Sir John Burgoyne envied. Some 
cases of elegant carved and inlaid work from Bom- 
bay aud Madras, of embroidery and pottery from 
Scinde, an entomological coilection, Ulustrative of 
Indian insects which yield silk, lac, dyes, and 


the 


other economic products, and some models of Indian 
vehicles, are well worthy of inspection. 
[The Queensland annexe presents features but 


little different from those it assumed last year. 
Che collection confined to the small annexe 
previously used for the same purpose, and consists 
of maps and cases containing specimens of the 
various geological formations, as well as samples of 
the agricultural produce, Minerals and metals are 
well represented, some remarkably fine opals of 
recent discovery, and some samples of coal coming 
unaer the first head, whilst gold, lead, tin, iron, 
r, bismuth, mercury, &c., fall under the second. 
coal is mostly of low specific gravity, some 
s resembling lignite, whilst others approach 
our cannel coal in appearance. The samples of 

al have been taken from three, different mines, 
namely, from the Davies mine at Tivoli, near Ips- 
the Allora mines; and from the 
Ss I In the case of the Thomas mine 

1ens have been taken from two seams at a 
depth of about 70 ft., each seam being 4 ft, thick. 
In each case the coal has been analysed, and the 
following are the resulta : 


is 


( ppt 


The 


1 
sample 


trom 


ine 





Davies Allora Thomas 

coal. coal. coal, 
Carbon ... fee 79.01 69.31 59.69 
Hyd n 19 6,08 4.29 
a nga 6.56 11.51 9.64 
phur 0.37 0.31 0.22 
: 7.73 8.87 24.25 
Water 1.14 3.92 1.91 
100.00 100.00 100.00 

rhe collection from the Australian colonies is ex- 


ceed 


ingly interesting, the exhibits having been con- 


tributed by Victoria, South Australia, and New 
South Wak The walls of the building are well 


hung with photographs of various districts, as well 


as of aboriginal inhabitants, skins of animals in an 
undressed as well as a dressed condition, and also 
articles of clothing manufactured fromthem. Wool 
and woollen fabrics are also well represented, as are 


metals, minerals, guns, pottery, glass, and other raw 
materials and manufactured products, A steam 
rorked stone-breaker by Mr. A. Hope, of Victoria, 
aping machine by Mr, Nicholson, of Melbourne, 
' couple of prize ploughs, constitute the prin- 
ci] hanical exhibits. Mr. Douglas, of New 
Zealand, has sent a boat-lowering apparatus which 
t 18 stated has been largely adopted 
Within last few weeks several additions 
have been made to other portions of the Exhibition, 
In the heavy steel department there are now to be 
seen the steel trunnion blocks for the turret car- 
x the 35-ton gun sent by the War Depart- 
ment, from whence also comes a diminutive steel 
carriage for the 7-pounder field gun as used in 
Abyssinia; extremes certainly meet here. Some 
i springs made by the Siemens-Martin process, 
nd a model of Dr. Siemens’ furnace for the pro- 
duct m of iron and steel direct from the ore, com- 
| 1e recently placed exhibits in this connexion. 
Uutside the building, Messrs. A. M. Perkins and 
Son exhibit a small road steamer of 20 horse power, 
and comparatively small size, which is an excellent 
exponent of their system of working with high 
ressures. Upon a recent occasion we took a few 
turns round the grounds with this machine working 
at 450 Ib. pressure in the boiler, and running a very 
circuitous course at 8 miles an hour. A description 
this recent example of steam engineering will be 
found at page 456 of our last volume, so that 
we need make no further comment here except 
to observe that for a first engine of its kind itis re- 
markably perfect and good at its work. In the 
grounds also is another addition in the shape of a 
light timber house, in which the Tilghman process 
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Degree of Elasticity. | 
| ~~ 
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Resistance at Point of Elasticity. 


13.74 kilogrammes per square millimetre, 
19,857 pounds per square inch. 


Imperial Arsenal at Vienna.—Eaperiments made by Colonel Uchatius. 


EXPERIMENTS ON PHOSPHOR-BRONZE. 


Imperial Austrian Polytechnic Institution.— Experiments by Professor R. Jenney with Phosphor- Bronze Bars. 
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Resistance at Point of Rupture. 


40.40 kilogrammes per square millimetre, 
or 
58.383 pounds per equare inch. 





} 
| 





Phosphor bronze sheets lost only 


process of engraving on glass is shown in the Ma- 


engraving on marble is illustrated. This is effected 
by an induced current of steam and sand, steam 
being obtained from a portable engine. 
at a pressure of 50Ib. to the inch is led from the boiler 


of seven-sixteenths of an inch, and within which is 
a smaller tube three-sixteenths of an inch in dia- 
meter for the sand. ‘The sand tube is shorter than 


and steam issue from the orifice of the larger tube 
at the estimated rate of about 1500 ft. per second. 
|The stone to be engraved is placed about 10 in. 
below the jet, and is moved backwards and for- 
wards under it, as well as from side to side by a 
mangle motion worked from the portable engine. 
The openwork pattern is made of cast-iron, and 
held in place on the marble, the sand blast operating 
on the unprotected portions of the material. 
|} examining this apparatus a slab of marble was en- 
| graved with an elegant pattern in 2} minutes, the 
| marble being worn away by the action of the sand 
| to a depth of about yynds of aninch. The quantity 
| of sand used is one pint per minute, and it is esti- 
| mated that one-tenth of this quantity is reduced to 
|an impalpable powder by the operation. 





| 


jadded to their apparatus for manufacturing mus- 
| tard, which we have previously described, that for 


of engraving by the sand blast is illustrated. The | 


While | 


31,792 pounds per square inch. 


_ _ Experiments on the Capacity of Phosphor- Bronze to Resist the Oxidation of Sea Water. 
Best English copper sheets lost during six months’ immersion in sea water 20 


chinery Court, whilst in the grounds the process of | 


5 Stretch 
Absolute Resistance. Point of Elasticity, in Per- 
centage. 
ee , per cent. 
f 5660 kilogrammes per square centimetre, | 3800 kilogrammes per square centimetre, 16 
Phosphor-bronze ..._ ... or or 
l 81,795 pounds per square inch. 54,915 pounds per square inch. 
Krupp cast steel as wail 5000 kilogrammes per square centimetre, | 1000 kilogrammes per square centimetre, ~11 
for guns nos Hie oe of ; or 
g 72,258 pounds per square inch. 14,450 pounds per square inch. 
2200 kilogrammes per square centimetre, | 386 kil nti 16 
Ordnanee bronze ,.. 4 on . ; easier et papers cut - re 


or 
5562 pounds per square inch. 





3.058 per cent. 
1.158 


ose oe . eee ” 


the bottom being attached at once, and the top 
when packed. ‘This machinery, as well as that for 
the manufacture of mustard, was designed by 


| Messrs. Colman’s engineer, and manufactured at 
| their works, where they have their own engineering 


The steam | 


by a flexible hose into a small circular chamber | 
terminating in a tube having an internal diameter | 


thesteam tube, and the commingled streams of sand | 


establishment and staff, 

Besides the machinery for utilising waste silk ex- 
hibited by Messrs. Greenwood and Batley, of Leeds, 
to which we shall specially refer hereafter—that 
firm have sent a collection of emery grinding wheels 
manufactured by them, and which are used for a 
variety of purposes, notably for saw-sharpening and 
edge-tool grinding. A small glass case contains 
some of the smaller sized wheels, and also samples 
of hardened steel work finished by these grinders, 


| ‘This class of work is principally used by small arms’ 


| manufacturers, where milling cutters, pincers, and 


gauges are largely employed. Messrs. Greenwood 
and Batley also exhibit a smali special lathe, such as 
is used for the finest description of gauge making 
and other work in hardened steel. 

The last set of machinery to which we shall refer 
in the present notice is that exhibited by Mesars. 
Criscuolo, Kay, and Co., of 57, Gracechurch-street, 


|and which is employed in the production of ma- 


| In the machinery gallery, Messrs. Colman have | 


| making the tin cases and deal boxes,.in which the | 


condiment is packed for the market. The cases are 
made from strips of tin about 7 in. long and 3} in. 
wide, each strip being bent, and having its ends 
turned back, by being passed between a pair of 
small rolls. The turned ends are then interlocked 
by hand, and the tube thus formed is placed under 
a die, and pressure being applied, the seam or joint 
is formed. ‘The lids and bottoms are manufactured 
ina 
the lids, and two for the bottoms. The dies, or 
of the two, for forming the bottoms, cuts the circular 
disc from a strip of tin held to it by the workman. 
The dise thus cut falls into a chamber below, where, 
at the next forward motion, the lower punch ope- 
rates upon the disc, and turns its lightly up around 
the edge. The lids having a deeper rim than the 
bottom, are made from a larger disc, and are passed 


the rim, giving it a depth of three-eighths of an inch. 


inside of the tin case, into which the workman 

ushes them, and they are quickly soldered on a 

ot plate. For forming the deal boxes strips of 
wood of the proper length are drawn in succession, 
by means of frictional gear, under revolving cutters, 
which cut three Y grooves across the strips. They 
are received by the workman on the other side, who 
folds the strip up, as it were, and brings the ends 
together, securing them by a couple of brads, and 
thus forming a rectangular frame. In this simple 
manner the her sides of the box are rapidly formed, 





from the second to the third punch, which completes | 


caroni. ‘This consists of a white marble edge- 
runner, 4 ft. 6 in. in diameter, and 9 in. broad, at- 
tached to, and revolving with, a vertical shaft placed 
in the centre of a pan made of hard wood, in which 
the meal or semolina flour, mixed with a small 
quantity of water, is ground to a proper consis- 
tency. When the ingredients have been incorpo- 
rated the paste is transferred to a vertical cylinder, 
13 in. in diameter, in which a close-fitting piston is 


| made to descend, by means of a 6-in. screw, with a 


unching machine, three dies being used for | 


punches, are placed horizontally, and the upper one | 


| and dried for the market. 


slow thread. At the bottom of the cylinder isa 
gun-metal die plate, about lin. thick, perforated 
with a number of holes of the size required, each 
hole having a central wire of smaller diameter than 
itself. An annular space is thus formed, through 
which the paste passes, and leaves the die in the 
shape of a tube. ‘The central wires are connected 
on the upper side of the die in pairs, so that at the 
top the annular rg are partially occupied by the 
wires, although the paste meets and unites in the 
tubular form a very short distance from the upper 
surface of the die plate. The pressure brought on 
the paste to force it through the dies is 40 tons to 
the square foot. As the macaroni receives its form 
it is removed from the press, twisted into shape, 
We may add that this 
manufacture is conducted by Neapolitan operatives, 


| and it has been carried on in England for the last 


The bottoms are of such a size as to exactly fit the | 





repeated 


two years, the works being situated at Camden- 
town. In our next notice we shall make special 
reference to such exhibits of silk machinery as have 
not yet been described by us. 


PHOSPHOR-BRONZE. __ 
Axovt two years ago we published in this journal 
a series of articles, giving a detailed account of the 
experiments of Herr Wohler on what he aptly 
termed the “ fatigue of metals,” these riments 
having reference to the effects on iron steel of 
applications of strain. Recently there have 
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been conducted at the Royal Academy of Industry 

at Berlin, a similar series of experiments with 

; : ; various kinds of phosphor-bronze, and these experi- 

ments, which have been carried out by the order of 

Md the Royal Prussian Ministry of Commerce, have 

2 : afforded results which we may record here, as they 

; are not only of interest in themselves, but may be 

: compared with those obtained by Herr Wohler when 
: experimenting on iron and steel. 

} ; The first bar of phosphor-bronze was tested under 

“ a tensile strain amounting to 10 tons per square 





( inch, and it withstood 408,230 applications of this 
; strain before fracture. A bar of ordinary bronze 
; failed to withstand the application of a strain of | 

10 tons per square inch at all. A second bar of | 


phosphor-bronz was tested by repeated strains « 
12} tons per square inch, and actually withstood 
147,850 applications of this load 
Other experiments were made, by placing bars of 
phosphor-bronze in a machine in which they were sub- 
' jected to transverse strains, 40,000 deflections or ap- 
plications of load taking place per day. In this ma- 

chine a bar of phosphor-bronze, while subjected to a 

strain of 10 tons per square inch, withstood 862.980 

deflections, while the best gun metal failed after 

: 102.650 de flections Another bar of phosphor 





— 


—- 


bronze, under a strain of 9 tons per square inch 

was still being t ated at the date of the report we 

have received, and it had, up to that time, with 

stood 1,260,000 deflections without failur Phes 

facta are very interesting, and point to the great 

endurance of the material. At Vienna experiments 
: have also been made on phosphor-bronze, with the 
: results given in the Table on the preceding pag: 


: AGRICULTURAL IMPLEMENTS AT 
VIENNA.—No. Il 

REAPERS AND Mowers ( Continued | 

, Messrs, Wanper, Mircae.r, anp Co., of Spring 

i field, Ohio, exhibit an excellent **¢ hampion”’ reaping 

machine, which makes a good show amongst th« 

highly finished implements in this Hall, although | 

it isan ordinary machine taken out of stock ; on the 

other hand, the mower shown by the same firm | 





is highly finished 
These Champion machines enjoy a high reputa 
’ tion in the United States, and the exhibitors have 
: three works in Springfield, each of which find occu- 
: pation for 300 men, and they have sold 15,000 
machines since the beginning of the year. The 
Johnston rake with four arma is employed, with an 
automatic arrangement for throwing open the switch, | 
different to that we have described as in use on the 
Johnaton harvester ; the switch is moreover under 
the control of the driver who, by means of a chain, 
can open or close it at will The accompanying 
sketch, Fig. 5, shows the general arrangement of 
\ \ ric.s 
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he rake, and it will be seen that it is driven not by 
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tilted at the will of the driver, and the sheaf, made | around. 
of any desired size, thrown on the ground. This | on an endless platform, which constantly revolves 
| delivery in the path of the machine is open to many | and leads the grain to one side, where it is received 
objections, and the implement, taken as a whole, | by a series of endless rubber bands, which rise 
does not compare favourably with the other ex- | almost at right angles to the platform and pull 
which we have described. One combined | around a series of lower and upper rollers. On the 
reaper and two mowers are exhibited by Adriance, | outer side of the implement is attached a table upon 
Platt, and Co., of New York. It is this firm that | which the grain is delivered, The workmanship of 
purchased the Buckeye patent rights in 1857 for the | this reaper, like its design, is inferior to the others 
Eastern States, Messrs. Aultman and Millar having 
secured for the Western States similar privileges 
in that year for the same machine, which had been 
brought into notice at the agricultural trial held in 
Syracuse, New York, in 1857. These Buckeye im- 
plements are well arranged, the frames made light 
and strong, and the connexions between the machine 
and the platform are ingenious. The wheels can 
be made to run either fast or loose on the shaft, so | Burgess and Key have a McCormick, the pattern of 
that when not in actual operation, there is no un- | which has been anglicised, and Mr. A. C. Bamlett, 
necessary wea" on the working parts of the machine. | of Thirsk, sends a reaper, extremely heavy in design 
In the combined machines, the platform, detached | and rough in workmanship, The solidity of the 
from the body of the implement can be trailed behind, | English implements, after an inspection of those in 
extra wheel being provided. Fig. 8 | the United States section, is very striking, and 
shows the mode adopted for opening the switch of | though no other maker goes so far as Mr. Bamlett, 
(a Johnston rake is employed.) It is very | who employs eighteen bolts to attach each of his 
simple, consisting merely of a projecting finger, a, | rakes to its respective arm, there appears to be an 
connected to the link, 4, and to the pin on which the | excess of material, and consequent weight in all the 


the cam 
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by the driver, for w 
vided, or by lowering the radial pieces, ¢c, on the | there is no doubt, and English makers can scarcely 
rake arms, in order that they may strike the finger, | hope to compete with them in the Continental fields 
and open the switch in passing round. Ingenious 
as this arrangement is, the facilities it offers for re- 
gulating the size of the sheaves is limited, and in | they bring into the market. In one point of design, 
Fic. 7 comparison with the Johnston harvester—where the especially, the English makers are undoubtedly in- 
rakes can 
nation, regulated by the change wheels already de- 
scribed—it is imperfect. 

The Burdick reaper and the Kirby combined In the French department reapers and mowers 
gearing, butachain. ‘The arrangement for tilting | mower and reaper are shown by D. M. Osborn, of 
is simple, consisting of a lever beside the driver, from | Auburn. 


a neat mode of taking up the wear in the head of | the angle and direction of its path. This is done 
the connecting rod, which works the cutter bar, On " suitably arranged levers worked by the driver 
the underside of the bar, and at its yummy 5 is a Th : 
cone which fits in a corresponding tapered hol 
the end of the cutter bar; a spring placed on the | althoughan ingeniousarrangement, the rakedoes not 
top of the connecting rod engages the teeth of | com , in our opinion, with the Johnston. In the 
a ratchet nut, which secures the pin passing through | combined machines made by this company, only one 
cutter bar and the cone at the end of the con- | large wheel is employed instead of two, a small addi. 
necting rod, and securing them together. It will | tional one being added when the implement is used 
be seen that any wear can be taken up by turning | as a reaper. 
the nut, which is kept in place by the spring. 
The Excelsior machine, exhibited by the J. F. | be noticed, the McCormick, and a complicated 
Seiberling Company, of Akron, Ohio, is peculiar in | arrangement, called the Marsh Harvester, by L. 
having a delivery directly behind the platform in- | Steward and Co., Plano, Lllinois. Of the former 
stead of at the side, so that when working it must | little need be said; it is of the ordinary type, well 
f| be followed up by labourers to bind the sheaves. | known everywhere, and capable of good work, but 
rhe grain is received upon a table which can be not so efficient as the more modern implements 


e whole of the mechanism of this implement has 
ein the disadvantage of being very near the ground, and 


Two more machines in this department remain to 
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The latter receives the corn as it is cut, 


which we have noticed. 

In the English section of agricultural machinery 
we find plenty of reapers, all of standard English 
designs, and contributed by the standard makers 
Messrs. Hornsby and Sons, of Grantham, Samuelson 
and Co., Messrs. J. and F. Howard, of Bedford, all 
exhibit liberally, reapers and mowers, which are so 
well known as to need no description. Messrs. 


When this finger is pressed the | English reaping and mowing implements. That 


switch is thrown open, and this is effected either | the Americans owe their success at home and abroad, 


20m a cord connexion, d, is pro- | in a great measure, to the lightness of their machines, 





they have now made almost their own, with the 
heavy, though perhaps more durable, implements 


ferior, namely, the accommodation they provide for 
the drivers of the reapers—an important point, and 
one which the Americans have carefully studied. 


thrown up in any desired combi- 





sented by MM. Albaret and Cie., of Lian- 


are repre 
New York. The rake is similar to the const Ratlanty (Oise), whose reaper is a most formid- 
/ the end of which a chain passes over a quadrant Johnston, but the arms are thrown up by lifting a | able instrument. This maker boldly overcomes the 
and is fastened to the platform, Figs. 6and 7 show part of the cam which is hinged, and thus altering | difficulty of providing a seat for the driver, by 
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mounting him near the end of the shaft out of reach 
of the sweep of the rakes, which are mounted rigidly 
on an inclined shaft. The machine is thus of a great 
total length, and awkward of management, the 
driver is in an uncomfortable position, and has no 
means of tilting the reaper, although he can throw 
it in and out of gear with his foot. 

In the other departments the reapers and mowers 
are, for the most , so-called improvements of 
English patterns. The Aultman and Millar Buckeye 
machine is exhibited by the agents of the company 
Messrs. Schubert and Hesse, of Dresden. Mr. 
Hopherr, of Vienna, shows an “ improved” copy of 
Samuelson’s reaper, but with no seat; he has also 
some’ mowers. Messrs, Strobl and Baris, of Buda- 
Pesth, exhibit a reaper with no special peculiarity 
worth noting, the same remark applies to the three 
implements of Messrs. E, Buxbaum, of Augsburg, 
and Messrs. N. Jeprau and Son, of Ilsenburg, the 
latter of whom send a heavy imitation of Samuelson, 
with a seat for the driver set necessarily in a very 
inconvenient place. 

Mr. Hanko Neucoschuetz, of Dresden, has taken 
the American Burdick for his model, and exhibits 
one reaper and one mower. The design, however, 
is not so light, nor does the work appear so good, as 
in the original design. Messrs. Klemm Brothers, of 
Eckernforde, send a reaper with two rakes and four 
flyers, coupled in pairs, and which revolve around 
a cam, but without rollers. The motion for working 

he cutters is taken off a bevel wheel on the driving 
shaft by suitable gearing, and the rakes are driven 
by a pitched chain. 

We believe that this completes the list of reapers 
and mowers, though perhaps we may have omitted 
to mention a few unimportant exhibits. We trust 
have said sufficient to show that in this special 
of industry the American manufacturers 
have surpassed those of any other country—at least 
in meeting the requirements of those districts where 
they command the trade—and that English makers 
will do well to adopt many important details 
from their designs. On the other hand, there 
is evident, in the American implements, a tendency 
to excess of ingennity, which often appears to be 
exercised rather for the purpose of evading an 
existing patent than for the sake of efficiency. As 
regards other nations the less said the better. The 
‘rench exhibit evinces a want of acquaintance with 

ome of the most important principles of mechanical 

harvestry, and the German and Austrian makers 

walamentable want of orginality, resulting in 
the whosesale copying of foreign makers, whilst at 
same time they often introduce modifications 
h are the reverse of improvements 


w 
branch 


THE ENGINEER ABROAD. 

[ue pleasures of imagination can scarcely be 
overrated, yet may sometimes be indulged in out of 
their proper place, as, for instance, in a technical 
journal. Our contemporary, 7he Engineer, appears, 
however, to hold contrary views, and to be bent 
ipon transporting that periodical to the realms of 
mechanical fiction; naturally ambitious, too, it 
would seem anxious to make its reputation in this 
original tield of enterprise not only insular, but 
Continental. 

The most felicitous illustration of this style of 
writing is to be found in a recent article upon the 
water supply of the Vienna Exhibition, in the pages 
of our contemporary. Now we should imagine that 
if there is one subject The Engineer knows less about 
than another, it is the Vienna Exhibition. Since 
ts representative was defrauded by a Viennese 
cabman, harsh criticism has from time to time fallen 
upon the devoted building and its contents, and 
what subject could be more tempting for a real 
effort of imagination than the water supply of the 
building and grounds? During his brief stay in 
Vienna the representative of our contemporary had 
apparently gleaned a few crude facts about the 
water supply of the Exhibition, and these formed 
the basis for his fiction. By a really delightful 
stroke of genius, and the help of a dictionary, which 
told him that “ von’ signified *‘ from,” he converted 
the title of the president of the engineering depart- 
ment of the Exhibition—Professor Ritter von Grim- 
burg—into Professor Ritter of Grimburg, an error 
somewhat similar to that of styling the Duke of 
Manchester, for example, Professor Duke of Man- 
chester, the word Ritter practically corresponding 
to the title of knight in England. One thing 
specially troubled the writer; he had heard there 
were 180 hydrants about the Exhibition, and he 





could not find more than twelve ; therefore he con- 


cluded they were not there, and therefore that the} f 
building would certainly be burnt down in the event | because 


of a fire breaking out. 


It is not our intention to criticise the article in|i 


question, but merely to introduce, by a few lines, a 
well-written review upon it which recently appeared 
in the Austellung Zeitung of the Neue Freie Presse of 
Vienna, a daily supplement of one of the most 
widely circulated and influential journals of Europe. 
We congratulate our contemporary upon the ce- 
lebrity he has achieved, and now we let the writer 
in the Neue Freie Presse speak for himself : 

“« We published, a short time ago (No. 3171 of 
the Int. Ausst. Zeitung), an account of the actual 
arrangements for extinguishing fires at the Vienna 
Exhibition ; we did this for the purpose of satisfy- 
ing the exhibitors and visitors that, in case of a con- 
flagration breaking out, ample means would be at 
hand for its immediate suppression. The Engineer, 
however, in its description of the arrangements for 
supplying the different buildings of the Exhibition 
with water for various purposes, seems to have the 
intention of taking an opposite and evidently mali- 
cious course. This journal reports: 

The destruction by fire of the Alexandra Palace—a fact 
quickly made known in Vienna by the English journale—has 
created some sensation, and excited a little apprehension as 
to the safety of the Exhibition building. As we have already 
stated, the Exhibition was open for nearly a month before 
any means of extinguishing a fire were provided within it. 
This defect has to a certain extent been remedied ; but it is 
still doubtful if the structure can with propriety be pro- 
nounced to be adequately protected. . . . 

The water supply of the Exhibition may be divided into 
three sections, the first one of which supplies also the net- 
work of pipes traversing the building im all directions, and 
nominally fitted with 180 hydrants or fire plugs. We say 
nominally, because without hose hydrants would be useless 
in case of fire, and we fear that nothing like an adequate 
supply of hose has been re unless it is hidden away in 
some region where it is beyond the ken of ry ay wed corre- 
spondents. At all events the hose is not with the hydrante, 
and the hydrants themselves are certainly not very obtrusive. 


Careful search indeed must be made before even a dozen of | 


the 180 can be found... . 

The second system consists of a direct-action American 
steam pump . . . the principal use of which is at present the 
supply of the fountains in the grounds. We believe that it 
was intended that means of coupling this secondary system 
of pipes with the first should be provided, but we have been 
unable to obtain any reliable information as to whether a 
connexion, available in case of emergency, has or has not 
been established. We are disposed to believe that the two 
systems are totally distinct; if this be so, then the second 


system is quite powerless to supply any assistance in case of | 


fire. ... 

At the eastern end of the Machinery Hall is a third pair 
of pumping engines, which we have already descri in 
general terms. These engines deliver the water into a tank 
only 18 ft. above the floor of the Machinery Hall, so that for 
all intents and purposes as a fire-extinguishing appliance it 
is useless. . . . 

Such, then, is in brief the system of water supply adopted 
at the Vienna Exhibition. In many respects it is worthy 
of all praise. It supplies plenty of condensing water to the 
engines, and, in short, satisfies all ——s ; but 
should (!) a fire break out, it would, we believe, be found 
totally inadequate to arrest the progress of the flames, unless, 
as we have said before, measures were taken at the moment to 
render it useful. Lacking this promptitude of action, the 
Exhibition would undergo the same fate as the Alexandra 
Palace, and its destruction would probably be even more 
rapid and complete. 

‘* We shall now review the reports of this journal, 
in order to contradict them in regular order, and 
wemay be allowed to remark first that neitherthe en- 
gineering department, with ‘ Professor Ritter of Grim- 
burg, northe military department of the Exhibition— 
which has also organised, and is now superintend- 
ing the arrangements and means for extinguishing 
fire at the building—are in want of any information 
with respect to the proper management and appli- 
cation of these means, nor in regard to the conse- 
quences of any sins of omission that they may have 
committed, The correspondent of The Engineer, 
who, we may state by the way, does not appear to 
have made any great progress in learning the 
German language, would have done well to inquire 
at the proper quarters before charging the chief 
management of the Exhibition with unscrupulous 
carelessness, if not with deliberate malevolence, and 
of throwing such unjustified and serious accusations 
into their face. ‘The assertion, for instance, that no 
means were in existence for extinguishing fire uatil 
after the Exhibition had been open for a month, is 
a shameless, and at the same time a silly lie (eine 
freche und dabei bléde Lage). Shameless, because 
fire-extinguishin ay rs were inexistence durin 
the building of the Exhibition, and the service h 
been fully organised since the 12th of July last year. 
Moreover, this service had proved its efficiency at 
more than 20 fires which happened accidentally 





indifference. We are sorry that the t 
of The neer could not find more than a of 
the 180 h te—of which in reality there are only 


we can give him the assurance that ev 
longing to the service knows how and where to find 
all the hydrants and a sufficient quantity of hose. 
What proves, however, the ignorance or malicious 
intention of the re of Engineer in an irre- 
futable manner is the fact that he does not even 
allude to the 91 water supply valves (Feuerwechsch), 
which are of the greatest importance for the ex- 
tinguishing of fires, and which should be considered 
as the chief factors in this branch of the service at 
the Exhibition. 

‘* These valves, which are all provided with a hose 
from 18 to 24 ft. long, and which are simply covered 
with a wooden box, so that they may be always 
accessible when required, have been properly divided 
over the various Exhibition buildings ; four of these 


.| valves are in the Rotunda, 18 in the chief, 35 in the 


cross galleries, and $4 in the Hall of Arts. 
‘‘Astothestatement that the Vienna ndent 
of The Engineer could not ascertain whether the first 
system could be connected with the second system 
of pipes for the water supply at the Exhibition, we 
are quite willing to tell him that the high pressure as 
well as the two low pressure engines erected for this 
supply, may be used by means of the system of com- 
municating pipes for the extinguishing of any fire. 
‘** With reference now to the other arrangements, 
and their relative efficiency, we refer The Engineer to 
the statements made above, and may finally state 
the fact, that according to the official account, which 
can be inspected by one who is desirous of doing 
so, since the Ist of May of this year not less than 
12 fires have broken out about the Exhibition, and 





all of them have been promptly extinguished.” 
OUR IRONCLADS. 

Ir is with regret that we feel compelled to notice 
|a saeny wanton and groundless attack upon 
this journal in the pages of the current number of 
Naval Science, proceeding, we are sorry to say, 
from the pen of Mr. Reed. We say “ this journal” 
advisedly, though it pleases Mr. Reed to profess 
great regard for the general credit of ENGINEERING, 
and to confine his strictures to what he considers to 
be the work of one particular writer. Upon this 
point we may say at once, if it be necessary, that 
the responsibility for what is written in ENGINEERING 
rests solely with the editors, and that an attack upon 
opinions published with their consent is of ne- 
cessity an attack upon ENGINEERING itself. The 
distinction which Mr. Reed attempts to set up we 
disclaim altogether. 

Our readers will be aware that during the past 
twelve or fifteen months we have published nume- 
rous articles upon the construction of ironclad ships, 
the first of which appeared soon after the publica- 
tion of the report of the committee appointed by Mr. 
Childers to ‘* examine the designs upon which ships 
of war have recently been constructed.” ‘That re- 
port, as is well known, was followed by an appen- 
dix, containing a mass of information to which the 

ublic had no previous access, and it naturally 
ed to much discussion, the data for which were 
mainly furnished by the report itself. Dealing 
with that report on its merits we early endorsed some 
of its principal recommendations, and, taking ad- 
vantage of the revived — interest in questions of 
naval construction, followed up those earlier papers 
by others, in which an attempt was made to sketch 
the probable course of future improvement. 

Speaking generally, there is absolutely nothing in 
those papers which we desire to retract, or would wish 
to explain away. We took up a decided position as 
opponents of the masted type of ironclads, which 
we conceived it to be waste of money to build while 
Devastations were wanting, and have held it, and still 
hold it, consistently. We have fought a long fight 
for the Devatastion against popular prejudices, and, 
we may add, against doubts thrown upon her by 
her designer ; and we did our best to check the 
groundless panic which Mr. Reed worked diligently 
to get up some months since respecting the naval 
strength of this country. All that we have written 
is on record, and our readers have long since formed 
their judgment upon it. With that judgment, so 
far as known to us, we have the best reason to be 
satisfied. That we have not pleased Mr, Reed is 
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not to be wondered at, and we should expect to find | lighter for giving up her bulwarks in exchange for 
many of oar views combated by him. What he has| the Devastation’s hurricane deck. We are inclined 
done has been to abuse the writer of the articles|to attach more importance to the deep draught of 
instead, against whom he alleges every species of | the Devastation, and the form of her under-water 
ignorance and presumption, without offering—ex-| body, than to any of the causes named by Mr. 
cept in two or three rare cases—a tittle of evidence | Reed; she simply has much greater displacemert 
to support these grave charges. In a few cases he | than the Monarch on mg | smnaller dimensions. 
gives his reasons, and we ean only say that Mr.| We need hardly say that the Monarch’s percentage 
Reed must have been very angry indeed, notwith- | of “ dead-weight” to “ paying load” (to use railway 
standing his assumption of contempt, when he put | terms) would come out more favourably if she were 
them forward as such. ‘The first charge which he | allowed to be loaded down to the same draught as 
proposes to substantiate is that of ignorance of the | the Devastation. 
‘ralical difference” between the masted and mast- Mr. Reed's other grievances are pretty generally 
lesa types of ships, and of the causes to which th of the same kind as the one just dismissed. He 
superiority of the latter, for fighting purposes, is dae finds it easier to impute ignorance because some- 
‘This he proceeds to do by quoting from a paper in | thing has not been said (there being no occasion for 
Exorseerma (** Masted Ironelads,” 29th March, | it) than to dispute what has been said. He is very 
1872) in which that question was not discussed at all, | severe, however, upon some references to the former 
uses of line-of-battle ships, and makes merry be- 
cause ‘‘ the glorious deeds of the line-of-battle ships 
of the olden time are made the basis of an argu- 
ing lesa than a quarter of a column in an article} ment for increasing the numbers of the Devasta- 
columns long, and being contained, | tion class '’"—not a bad basis either, we conceive, 
if, as we hold (apparently with Sir Spencer Robin- 
) the Devastation isthe true line-of-battle iron- 


except by incidental reference to some of the contri- 
butory causes of the inferiority of the masted class as 
fighting ships, the allusion to those causes oceupy- 
neariy four 
without the omission of a single word, in the brief 

tation given in Naval Science Che inferiority | #0! 
of the masted type for fighting purposes was | clad This ‘historical research,’ however, Mr. 
Simpiy taken for granted, as a thing conceded o1 Reed playfully attributes to the study of * James's 
all hands, and not needing to be discussed in a| Naval History,” a witticism too much in keeping 


ver designed to show, not that the type was in- with a good deal of his paper. 


ar 
rior, but that there was not, as contended by Mr But it is over the Devastation — which impious 
Reed, any reason for perpetuating it. His quota-| hands have completed, and some say improved, 
tion from ENGINEERING is as follows without his assistance—that Mr. Reed's griefs are 

The reasons which the Committee give for recommending | loudest. We have attributed inconsistency to him. 
that no more ships of the Monarch (or Hercules and Sultan)! Here is onr “ tissue of imagination (to use the 


‘Pp be built are briefly that they page : th in men | mildest word) and error premising that Mr. Reed’s 
ar money, & larger pr rtion of the rit navy than 

omer, © Ge props . — 8" | quotation of it commences with the worda, * In this 
it is desirable to shut up in a fighting machine so imperfect. | | . 
Their epread of canvas, though sufficient merely to economi ittle inconsistency,” and does not include the last 
eonl, and by no means enabling them to “keep the sea” | sentence, and that he omits the important words in 
wholly without steam, involves very large crews and great | brackets (‘‘ they could roll, though, on occasion”) 


cost of maintenance, as the saving in coal, even in «a ship There is no } nger a pretence for ealling the Thunderera 
often on the move, is not to be compared with the increase of | monitor. Now in Mr. Reed's paper last quoted, much stress 
wages, plus the cost of maintaining the sail equipment A | is laid on the low freeboard, as conducing to steadiness of 


larg rew involves a large and costly ship, made more | gun platform, and Sir Spencer Robinson in his evidence 





costly by masting, while the endless stores and weights con- | speaks of low freeboard in the same terms. Yet Mr. Reed, 
nected with the sail equipment and the numerous crew n giving evidence, forgets his submismons of 1869, and, in 
reduce the weight disposable for armour, armament, and » abstract, condemns the low freeboard then so highly 
co" Henee, compared with mastiess ships, even of | commended—though he justifies it, under the circumstances, 
smaller size, the armour is necessarily thin, and the guns as a means of saving weight in a design where tonnage was 
sun | limited. In this little inconsistency lies a whole history, the 

Chis is simply a statement of some of t rea- | history of the beginning and end of one of the most curious 


sons which weighed with the Committee, and does | nautical delusions which have ever reigned. In 1869 the 
not preten 1 to go to the root of the differencs jl w freeboard fever was at its height The steadiness of 
between the types But Mr. Reed chooses to|*™ Y yey wing te thelr reatig low Sacbetes (they 
tak it as containing all that the writer is abi | could ro though, on oceasion) led to the unfortunate Cap- 
. ~~ = tain, which, though low enough to capsize in a summer squall, 

to say on the subject, and—after devoting a page | might have been as high as a three-decker for any effect her 
to showing that the sail equipment and extra crew | lowness had in keeping her steady. In 1869 the cry was so 
of the Monarch account for only (!) 475 tons of the | *tfong that even Mr. Reed, always a high freeboard man, 
weights carried, and that, after dismasting her (a | *%°™* © have been carried away by it, and designed quasi 
course never proposed by us), the bare hull would | monitors which, however steady on ciher grounds, 
. : . , = : a were too high to be kept steady as araft is kept steady, 
still amount to 41 percent of the whole d piace-| but which were low enough to share some of the draw- 
ment, as against 28 per cent. only in the true mast-| backs of their American rivals. Only a few months later 
leas type—he chides him severely for not knowing | bis own Hercules, Monarch, and Inconstant showed that, 
- as a means of keeping ships steady, low freeboard was 
: . not to be compared with proper distribution of weights. 
d by the mast eas type is to be found rather in | The problem of steadiness eal thus solved in a far — 
the decrease which the disuse of sails renders POS- | satisfactory manner, and the monitor character of the 
sible in the range of stability, in the general height | new turret ships became matter of indifference. Hence the 
of the ship, in its freedom from bulwarks, &c., than | extraordinary form they have now assumed, equally unlike a 
, ustwork monitor and an ordinary ship, yet differing 


‘that the real secret of the great advantage pos 


‘ 





im the aaving on mast rigging, teres, & ——. h | 1 } i 
. ; : fre the lat uc 5 than tl eer fro > 
R. aad we look in va pn.” says Mr Re " thre ugh - m™ the - ter much less 1an oe eed, ant rom the 
. . mer only as aman inacoat differs from a man without 
h ything but ief exposition of the causes of in- | one,”* , 
feriority of rigged ships for any explanation of the Che above statement of the importance Mr. Reed 
fact Surely any one reading the words we hav: ! once attached to low freeboard as a means of keeping 
italicised would uppose that the whole article, or| Aer steady he at once confirms by a quotation from 
ut least a larg } art of it. Was devote d to the dis- | his report, but the reference to his evidence before 


cussion of those causes, instead of being devoted to| the Committee he calls a perversion. Let the 


another matter altogether foreign tothem, On that | reader judge. Here are two of Mr. Reed's answers 
supposition Mr. Reed's complaint might be well to questions : 


founded ; as the facta stand, it is groundless. Onur “ 2808. Do I understand that the limiting of the freeboard 
statement above quoted (being, it seems, exces p- | % 4 ft. 6in. was simply to reduce the weight >— Undoubtedly. 
donate definite”) may—though we do not see | | do not know of any justification for a low freeboard except 
- . on that account. 
it—hav ed the writer into difficultic an - 
p Tes, nd “ 2809. Reading the reports about it, the impression left 


may have ‘ given the adversary a basis of at- | upon my mind was that the low freeboard was adopted to 
tack,” as Mr. Reed says; but it does not seem | make her conform to some extent to the monitor type, and to 
the basis he selects does credit either | reduce her tendency to roll in heavy seas ?—Well, there is no 
to his generalship or his sense of fairness. As | doubt that there were official reports made and opinions ex- 
the matter, so far as we know. has never vet | Pred which I have not read up. I am only presumed to 
been discussed in Esonmenma. we are not maci | give the Committee my own opinion about it. I can only 
nena a — © MUCH | say for myself that if it had not been to meet what had become 
concerned with Mr. Reed's statement of the “real | an imperative demand from the outside, I would not have 
secret,” but we imagine that the first “ &c,” | proposed a low freeboard vessel at all.” 
covers the strongest part of it. We fail to see| After this we have but to quote Mr. Reed once 
the influence upon the relative weights of hull | more, this time from Naval Science, to show with 
decrease which the disuse | what recklessness he can bring grave charges : 
kt is difficult tedecide where to begin a notice of this tissue 


| of imagination (to use the mildest word) and error, but we 


to us that 





and equipment of the ‘ 
of sails renders possible in the range of stability, 

unless it be included in the decrease in the 
general height of the ship above water. The effect}, 


diastless Sea-Going Ironclads, p- 284, April 26, 1872. 


of the latter may be easily exaggerated, and we The last sentence refers to the addition of the “ broadside 
really do not think the Monarch would float much | superstructure.” 


rather than to naval criticism, since himself 50 
much at home in depicting the inner working of the mind of 
another ” 


All this (apparently) because we brought—in very 
gentle language, by the way—a perfectly true charge 
of inconsistency, and because we said that Mr. Reed 
seemed to have been carried away by a “ cry,” or, 
as he puts it, an “ imperative demand!” Then we 
have— 

“ Perhaps the writer in Exerszenise will be surprised to 
hear that probably more care was taken in the design of the 
Devastation than in that of any previous ship to secure a dis- 
position of weights favourable to steadiness.’ 

We are not surprised at all, and have mever made 
a suggestion to the contrary. Neither did we sup. 
pose—as he asserts—that the correct principles of 
design, as regards steadiness, were for the first time 
applied by him to the Hercules, Sultan, and Incon- 
stant. We were not ignorant of the fact that 
they were applied in the Bellerophon, but neither 
so completely nor so successfully as to make it 
worth while to quote that vessel, when other names, 
better adapted to support the argument, were at 
hand. Neither were we so utterly devoid of “ any 
pretension to acquaintance with the theory of naval 
architecture” as to be unaware * that low freeboard, 
by the deck resistance it brings into play, is recog- 
nised as a most important contributory to steadi- 
ness.” Had Mr. Reed paid the slightest heed to the 
articles he criticises so freely, he would have found 
sufficient evidence of familiarity with the very 
elementary fact of which he assumes to prove us 
ignorant. Our assertion was that the Devastation 
was not low enough, as designed, for ‘‘ deck resist- 
ance” to come much into play, though quite low 
enough to suffer many of the inconveniences of 
low freeboard, and this view is quite borne out by 
those experiments of Mr. Froude to which Mr. Reed 
is unwise enough to appeal. When Mr. Froude's 
model of the Devastation was heeled to te deg., 
the deck resistance rapidly extinguished oscillation 
(though all Mr. Froude says is that it “‘ may thus 
have in part performed the functions of a bilge 
piece) ;” but when to 84 deg. only—the angle at 
which the deck Jegan to be immersed—it had, of 
course, little or no effect. As the Devastation, if 
completed as designed, would thus have had to roll 
at least 10 deg. each way before deriving any good 
from her low freeboard, we think we need’ not 
further defend our preference for other means of 
keeping her steady. Nor do we feel called upon 
after this to notice Mr. Reed's remarks about 
‘‘ playing at science,” and about ‘“ blundéring 
ignorantly on in assertion after assertion which 
neither facts nor science will support.” 

But the full measure of Mr. Reed’s wrath is re- 
served for our discussion of the ‘‘ central citadel” 
plan. Into the details of this plan we cannot now 
go at length, it having been fully and recently de- 
scribed by us in the papers which so much offend 
Mr. Reed,* and its main features having been now 
again set forth by him in Nave! Science. But the 
facts are these. In 1868 Mr. Reed devised a scheme 
for concentrating the armour over the central or 
vital portions of the ship, removing it wholly from 
the ends by the expedient of turning the latter into 
water tanks (down toa certain depth below water, 
where an armoured deck cut them off from the 
lower portion of the hull), It was, in effect, a 
scheme for making the water line (except amid- 
| ships) xoa-rifa/, and thus relieving the naval archi- 
| tect from the necessity for armouring it. The only 
| public records of this scheme, so far as we know, 

are contained in Mr, Reed's evidence before the 
Committee above referred to, and in an explanatory 
paper contributed by Mr. Barnaby to the — 
of the Committee’s report (page 344). Believing 
that this plan contained the germs of a great im- 
pending change in naval construction, and knowing 
that it was practically new ground to the public, 
we took the not unnatural or blameworthy course 
of laying it before our readers, and of — up 
into what we believe to be a more practical shape 
the apparently crude ideas of 1868. Impressed, we 
admit, by what Mr. Reed calls the “self-evident 
fact” that ‘‘supposing the vessel were to be im- 
mersed to her full draught at any time when ledving 
port, it would be better to fill the tanks with coal 
or some other part of her equipment than to fill 
them with water,” we ventured to back up a pro- 
posal made in 1870 by Mr. Michael Scott, that 
the tanks should be primarily coal bunkers rather 


~ © See ENGINERRING for Jan. 17, Feb. 7, Feb. 28, and March 
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“water tanks, and in so doing implied, of 
apee, that it was a pity @ like idea had not oc- 
noses PE Mr. Reed, seeing that whereas there was 
; ele or nothing to be gained from water-tank ends, 
here was very much to be gained from coal-bunker 
en" The ‘dea. Mr. Reed now says, did occur to 
b 

I 


than 


~ though he has never given the slightest 
‘hie intimation of the fact, even when minutely 
“sinned about his plans by the Committee, he is 
ry with us for not doing what he severely, 
and of course unjustly, censures us for doing else- 
viz.. “ depicting the inner workings of the 
1 of another person.” Mr. Reed should have 
little more outward form to the idea if he 


If we were to 
his answers tothe Committee—se¢ (Questions 
61-4, 2610, and 2782—the rule he has been 


ed to ay ply to us, viz., that if a writer does not 


very 


a : 
.d to have it attributed to him 


“ov a thing it is because he is ignorant of it—we 
a iid say without hesitation either that the idea of 

tanks as against water tanks had never taken 
‘ h f rm in Mr. Reed's mind as to impress him 
with its importanee, or that he was designedly with- 


holding the suggestion from the Committee. He is 
Ouse 


waked (Q on 2610) whether the space (tank) 
i be permanently filled with cork orsome other 


et 


ar material,” and replies 
[ think it is very likely indeed that that would be the proper 


thing except that it is necessary with that arrangement 
get t ship at a lower draught for fighting than for 
. ruising, and the admission of water furnishes a ready means 
accomplishing that object . 
Here was a leading question, to say the least, 
1 Mr. Reed been both aware that the coals alone 
the scheme and willing to lighten the 
( ttee to the best of his power! If we drew 
. wrong ference from his silence, the fault was 
t We may venture to doubt, moreover, 
he question was not further from being 
Mr. Reed's inquiries of 1868 than he 
He says in Naral Scies - 
wh juesti n was broached and opened up, but | 


exhausted; the results obtained were, h 


ry, showing that 


wever, 
eeding twenty 


armour es 


r kness might be carried on ships not larger than 

g s with armour not more than one-fourth as 

ght ° satisfactory sisted in 

irmour on the midship part of a ship 

same displacement as the Fury (as 

y Mr. Barnaby), the ends being water 

ank But this central citadel, we art 

explanatory paper bef mentiones 

Committee's Report), rose only six 

ter, and no provision was made for 

yt runs by turrets « otherwise The 

esults ur q ite a I ve need 

m this undesirable limitation of the 

I makir g the ids into t KS n fact 
ttery o1 breast work f the pi 

ry wel izéed in the san way. its ]4-in 

i grow to something very like the 2]-in 

ch satisfaction five years ago. We 

saving of weight above would not 


t to be made thicker—and this without 

ference to whether the ends be made 

tanks or left as they are In short Mr. 

tanks did nothing for his *‘ very satisfactory” 
yuld not have been done without 

things than that can be done on the 

ment. In another place Mr. Reed | 


seen how, taking the figures which Mr. Barnaby 
t mmittee ag representing some of f 
vestigations, fhe writer fails to see that those 
resent the ship in her worst condition—viz., with 
ed with water—a condition into which any 
that system might be brought if compelled to 
after the coal was used out of the tanks: vet it 
s that this is the crucial case which the de- 
keep in view when determining the propor- 
ip, and providing sufficient stability and re- 
' 


the chief 


‘ 


action 


uracy is the least we have a right to ex- 
Mr. Reed when dealing with a subject 

reat of the world is thus warned off, 
t is that though, as regards stability, the 
her 


worst when the tanks are full of 

‘er alone, she is at that time, as regards buoyancy 
AI {uestion is mainly one of buoyancy, i, ¢., 
' Inaking the most of a given displacement) actu- 
t condition. Her worst fighting con- 

when the tanks, being full of coal, are also 

+ with water—for tanks which will hold 1000 

t water alone, or say 800 tons of coal alone, 

i as much as 1150 tons of the two together. 

' greater the amount of coal got rid of, and re- 
Pere UY, Water, the lighter, and not the heavier, 


hip in her fighting condition become. 








gt 





It is noteworthy that though Mr. Reed objects so 

strongly to our assumption that the use of fuel- 
tanks was first proposed by Mr. Scott, he does not 
explicitly state that he ever intended to make coal 
bunkers of them. He speaks of filling them “ with 
coal or some other part of the equipment,” just as if 
what went into them were matter of indifference, 
We should like to know what part of a ship’s equip- 
ment there is, besides coal, which could be stowed 
in them with the slightest practical benefit. The 
other charges against our treatment of this im- 
| portant subject—that it is ‘‘ weak and wandering ;” 
| that it improperly assumes ‘‘ capability to teach 
|masters of their craft how to improve their prac- 
| tice ;” that Mr. Scott’s claims are grudgingly ad- 
| mitted; and that the proposal to make the tanks 
into coal bunkers is daissed by us as original— 
| which is untrue, besides being inconsistent with the 
|last charge—we prefer to leave to the judgment 
of our readers. 

We fear there is little hope of pleasing Mr. Reed, 
| though we believe he has never had an unhandsome 
|word to complain of from this journal, Even in 
ithe papers which he attacks with such unusual 
|violence he and his works are never referred to 
| without what we are now forced to consider an ex- 
leess of courtesy. The truth is that we have been 
so unfortunate as to agree, in great part, with the 
Committee on Designs. There is peril, it now ap- 
| pears, even in reading its published papers, espe- 
cially with attention, and agreement with its report 
is the unpardonable sin. We have also presumed 
to hold independent views, and to express them, 
and for these two crimes are anathema. Mr. Reed is 
a great naval architect, and has done his country 
good service, and his views and words command 
respectful attention. But he is not infallible, and 
his privileges do not include the right to dictate 
the manner in which naval subjects shall be dealt 

within these column 





JOINTING PIPES. 

CONSIDERING the number of inventions that have 
been brought before the public from time to time 
for jointing gas and water mains, it is a matter for 
| wonder that some more efficient method of effecting 
| that object than those at present employed has not 
| become general. ‘The reason may lie in the fact 
|that some of these miscalled improvements have 

been too persistently forced upon gas and water 
engineers, whilst meritorious inventions have not 
been brought under their with sufficient 
prominence. Had this been otherwise it is hardly 
to be supposed that they would have passed by any 
reasonable plan for reducing leakage, and insuring 
a good sound joint. As it is, the old plan of yarn 
and lead, and turned and bored joints is still pursued 
with all its inherent faults and failings: for al- 
though in the case of gas mains the joints may be 
tight when laid, and tested with a flaming light, it is 
| well known that they do not long remain so. The 
first winter causes a contraction, and each joint 
draws a little. If a few joints are well set up, or 
driven home quite tight, then the next one draws 
the more, because the contraction is greater. Each 
succeeding winter or disturbance of the ground 
}causes a further yielding of the joint, until it leads 
ito a constant leakage, which of course means a 
constant loss. It is generally acknowledged that 
the ordinary method of jointing mains is very im- 
perfect. Whatever may be the amount of care 
with which the process of jointing is conducted, it 
is impossible to remedy defects in principle, such as 
exist with the present construction of pipes. Al- 
ithough numerous methods have been devised for 
ithe production of a sound durable joint, none 
lappear to have possessed sufficient merit to enable 
them to supersede that which has been used from 
|the commencement of the present century. 

| Among the many forms of joints which have 
ifrom time to time been brought before the public, 
jis that of Robbins, an American inventor. In this 
| joint the lead was run into a groove cast round tie 
|inner part of the socket, and the spigot end of the 
| pipe, which was made slightly tapering, was forced 
\in by hydraulic power. This joint, however, does 
|not appear to have met with very great favour. 
| Another joint was that of Dr. Normandy, which 
|was welcomed as a great improvement, and was 
| thought very highly of at one time. ‘The joint was 
| made by drawing the two ends of the pipes together 
| against an india-rubber ring or washer, placed be- 
joneen them, and upon which they were tightened 
by screwing up. For this purpose two bolts were 
passed through lugs foamed on the flanges at each 


notce 


end of the pipe. But the india-rubber forming the 
packing does not # tay neces 
do the aeihesidad telleet-nentthe 


gasket and red- 
lead arrangements fulfil the rec,uirements of a good 
joint. To make a sound joint is really no very 
difficult matter, but to insure its remaining so under 
the various contingencies incidental to practical use, 
is quite another matter. It is, in fact, a problem 
that bas hitherto defied solution. M. E, Mathieu, 


writing on this subject, in a volume of ‘* Nouvelles 
Annales la Constraction,” says, that the point to 
which the attention of those who are i a 


system of underground mains should be particularly 
directed, after having considered the strength of 
the pipes, is the soundness of the joints. It is, in 
fagt, he observes, necessary that the pipes should 
be joined in such a manner as that they should not 
separate, but should be able to contract and ex- 

and without injury by variations of temperature. 
t is of great importance therefore, he adds, that at 
the junction of each pipe there should be intro- 
duced some substance capable of being more or leas 

ueezed by expansion or contraction. con- 
ditions appear to be embodied in the pipe joint, 
shown in section in the annexed cut, and which has 
been invented by Mr, Somerville, the engineer of 
the Dublin Gas Works. It is a matter of no- 


TM, 
LLL 


vn 
CSS 


Dublin the leakage of gas is 
very great, and it has been traced to the circum- 
stance of the mains {separating at the joints, 





toriety that in 


owing to the great traffic over the streets. The 
vibration is very great, in consequence of the 
subsoil of the thoroughfares being of a loose 
nature ; the joints are also much influenced by 
varying temperatures. When an excessive esca 
occurs, it is usually found, on opening down to the 
mains, that the joint has drawn out from the 
sockets from a quarter to three quarters of an inch. 
To remedy this serious defect Mr. Somerville 
worked out his joint, the best form of which is the 
turned, bored, and grooved. The socket of the pipe 
having a groove or chamber cast in it is bored out, 
and the spigot having also a groove cast in its 
circumference is turned true to fit the socket. 
When the spigot is driven home, in the same 
manner as with common bored and turned pipes, 
the groove of the spigot corresponds with that in 
the socket. A small quantity of lead is then run in 
through the gate—which is a hole cast in the socket 
—and fills up the whole of the double groove in 
both socket and spigot, thus forming a key of a 
double wedge shape between socket and spigot. 
This perfectly prevents the withdrawal of the spigot 
from the socket, whilst it affords sufficient elasticity 
for the contraction or expansion of the pipe. The 
greater the degree of either the one or the other, 
the firmer is the leaden wedge pressed against 
either side of the groove. It will thas be perceived 
that this joint cannot draw, there being a cushion 
of lead interposed between the junction of the pipes. 
They are free to expand and contract, whilst the 
tightness of the joints is perfectly maintained. A 
sound joint is thus insured under the various con- 
ditions of vibration from traffic, looseness of soil, 
and extreme alternations of temperature. This joint 
was introduced by Mr. Somerville in the Dublin gas 
mains more than two years since, and down to the 
present time it has worked with perfect success, 
preventing leakage, and effecting a consequent 
economy, both in distribution and maintenance. 
The reasonableness of Mr. Somerville’s solution of 
the leakage difficulty and its success in Dublin, 
should lead to the general adoption of the system 
by gas and water companies. 








Tue Port or Montezat.—At the close of June, the Trinity 
House at Montreal ceased ite existence. It dated from 





1832. The Montreal Harbour Commissioners will assume 
the charge of the port and pilots, leaving to the Local 
Government the management of the ligh between 
Montreal and Quebec. The Montreal Board of Trade has 
decided to press upon the Montreal Harbour Commissioners 
the acaeatlig of clepting a large and comprehensive plan of 
dock and harbour improvements. 
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HOSPITAL CARRIAGE FOR THE LOWER 
SILESIAN RAILWAY. 

Om page 443 of our last volame we published drawings 
of » kitchen railway carriage for the Lower Silesian Rail- 
way, a model of which is now at the Vienna Exhibition 
This week we publish a two-page engraving of a hospital car 
for the same line of railway, and details of the stretchers, and 
mode of attaching them to the carriage. A model of this ar 
rangment is attached to the kitchen car, and forms part of a 
hospital train. Our article the week before last (vide paye 
4%) upon exhibits of this class at Vienna contained a notice 
of this vehicle and its internal arrangements. We need 
therefore, only add here that the model is exceedingly well 
executed, and that the fittings and accommodations it con- 
tains are shown in the greatest detail. 


FEED-WATER HEATER 

Iw our recent notice of the Royal Agricultural Show at 
Hull we bad occasion to mention a new form of feed-water 
heater introduced by Messrs. Davey, Paxman and Co., of 
Colchester, for which that firm were awarded a silver medal 
Of this heater we now annex engravings, our illustrations 
showing two varieties of it as applied to a vertical and 
ordinary portable engine respectively. Fig. 1 shows the 
apparatus as fixed on one of Messrs. Davey, Paxman, and 
Co.'s well-known vertical engines with a tank bedplate, and 
Fig. 2 is a corresponding enlarged section of the heater 
From this latter view it will be seen that the water de 
livered by the pump is discharged into the upper part of the 


heater just above a perforated diaphragm, through which it | 


falls in a fine shower. Immediately below the diaphragm 
a branch from the exhaust pipe enters the heater, and thus 
the falling shower of water is brought into intimate contact 
with the exhaust steam. The water thus heated falls int: 


the tank to be again taken up by the pump, and so on. Of 


course if the full feed is at any time required, the communi 
cation between the pump and heater is shut off, and th 
pump then passes its full discharge into the boiler, the tank 
of course containing a store of heated water. An air vessel 
on the top of the heater equalises the flow through the per 
forated diaphragm. 

As applied to an ordinary portable engine, the form of 
the beater is very slightly modified, the nature of the 
modification being clearly shown by Figs. 3 and 4, the first 
named figure also showing the mode of arranging the heater 
The apparatus, we may add, is a very efficient one, and it is 
very neatly worked out in all its details. 

APPARATUS FOR TESTING LUBRICANTS 

Ws annex engravings of a machine for testing the 
value of lubricants by determining their power of reduc 
ing friction, resisting pressure, sustaining high tempera 
tures, and cooling heated journals, the machine being one de 
— by Professor R. H. Thurston, of the Stevens Institute 
of Technology, Hoboken, N.J 

It is intended to give the coefficient of friction, pressure on 
bearing, and temperature of journal boxes at any time, and 
the readings are proposed to be taken at short intervals 
throughout the test. 

The machine consists of a shaft, A, running in two bear 
ings, B B, and driven by « pulley, C. The shait is supported 
by a standard, D D, carried on the base, EE. At the outer 
end of the shaft is a journal, F, of either steel or selected 
iron ; suspended from this journal, and clamping it by means 
of boxes, G G, is an arm, if H, carrying an adjustable weight, 
I, which may be changed for one of different size, or adjusted 
on the arm, as is found requisite. 

The pressure under which the oil is to be tested is obtained 
by setting up the boxes, GG, by means of the screw, K, act- 
ing on the nut, L, on which nut the spring, J, rests. Th 
pressure per square inca is read off from the scale, NN, 
which is traversed by an index, M, attached to the spring, J 
The friction causes the arm, H H, to swing out from the 
vertical position, the moment of friction being indicated by 
the index on the arm, ©, which traverses the graduated ar: 
PP. The coefficient of friction is obtained by dividing the 
reading on the scale cut on the are, P P, by a second set of 
empirical divisors laid off on the scale, N N. The tempera 
ture is indicated at all times by a thermometer, QQ, set in 
the upper brass. 

In using the machine, a smal! and determinate quantity of 
the oil to be tested is placed on the journal, F, and the pres- 
sure being adjusted by the screw, K, to that at which the oil 
is desired to run under test, the machine is started ata speed 
which will give the desired relative velocity of rubbing sur 
faces. Observations are made at short intervals, and re 
corded, until the test is closed by rapid heating, as shown 
by the thermometer, and excessive increase of friction, as in- 
dicated by the arm, H H, swinging up against its chocks 
Competing oils are similarly tried, and the records afford a 
perfect means of comparison 

The form shown in the cut is that proposed for general 
use, but for extremely heavy pressures another form has 
been designed in which the pressure on the journal is ob- 
tained by a clamp composed of a fixed arm and a spring 
the spring being set up by a handwheel turning a nut in 
the end of the fixed arm. In this form of the machine, the 
moment of friction is measured by the compression of the 
spring. The essential feature of both forms is the com- 
bination in one machine of apparatus for making simul- 
taneous dynamometrical and thermometrical tests of the 
lubricant. 


Coat 1s Frasce.—The French coal trade exhibits less 
avimation. The French railway companies are obtaining, at 
any rate, portion of their coal supplies in Germany and 
England. 
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FEED-WATER HEATER. 


CONSTRUCTED BY MESSRS. DAVEY, PAXMAN, AND CO., ENGINEERS, COLCHESTER. 
Fig 2? 
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American Stream Navicatioy.—A contract is stated to 
have been concluded for the re-establishment of a mail service 
between San Francisco and New Zealand. The contracting 
pe are Mr. Russell, representing the colony of New Zea- 
and on the one , and an American company, including 





General Burnside and Mr. T. A. Scott, on the other part. | 


The authorities of New South Wales are also ex i to 
join in the contract. The steamers will touch at Honolulu 
and also at the Fiji Islands. At the Fijian port, a steamer 


will connect with Sydney, possibly —s at New Cale- | 


donia and Brisbane, the capital of Q and. Monthly 


voyages are promised. 


TESTING 


























Anorusr Mississirr1 Brincs.—The United States Ex- 


gineer Corps have rted favourably on a project for building 
| a bridge over the Missiesi ippi at Louisiana, Mo. The bridge 


| will have a draw measuring 250 ft. between the piers. 








Brteras Coat axp Coxe.—The exports of coal and coke 
| from Belgium in the first five months of this year amoun 
to 1,776, tons, as compared with 1,851,000/ tons in the 
corresponding period of 1872. The exports of coke from 
a rose, however, in the first five months of this year 
| 383,000 tons, as compared with 318,000 tons in the correspond- 
ing period of 1872. 
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WALL. DRILL, 


CONSTRUCTED BY THE BERLINER EISENGIESSEREI UND WERKZEUGMASCHINEN FABRIK, 


W 


BERLIN. 


Fic./ 


WE illustrate this week a small wall-drilling machine 







AT THE VIENNA EXHIBITION. 





hibited at Vienna by the Berliner Hisengiesserei und | 


| structed of timber in the cheapest possible manner, trestle 


| natural to suppose that liability to accident will be great! 


ex 
Werkzeugmaschinen Fabrik, formerly W. Tietsch and Co, 
It is a simple and strong machine, and is clearly shown in 
the two views, of which Fig. 1 is a front, and Fig. 2 a side 
elevation. The principal feature about it is that the whole 
table can be swung to one side on a pin (shown to the left 
in Fig. 1), and so be out of the way if it is wished to drill 
holes in any castings, &c., too large to be placed upon it, 
and of such a size that their own weight is enough to keep 
them steady while being drilled. The machine has single 

and double gear, the latter being thrown in or out of gear | 

ans of an eccentric spindle with a square on its end, | 

1 in Fig. 1. The feed can be worked by hand or made | 

self-acting at discretion. The table can be raised and | 


lowered by a wheel and rack in the usual way through a | 


height of 18 in., and the feed of the tool is about 9 in. 


AMERICAN BRIDGES. 
To tue Eprror or Es@tyeerrye. 
Srr,—Your correspondent on the subject of “ Cheap 
Railway Bridges” in the June 20th number of EnarrggRrinea, 
makes some assertions as to American bridges which would 
seem to call for the expression of a mild protest from this 
side of the water. 


Speaking of the proportion of accidents | 


| the structures are built. 
| will soon be remedied, and we may then justly claim for the | 


| upon as secure a basis as is at present the case with our iron 


ceurring on American railways from imperfect bridges, he | 


somewhat unfairly declines to discuss the reasons for such a | 
of things, but makes the broad assertion that American | 


state 


bridges are built with a smaller margin of safety than in | 


England, and that owing to the want of 
forms, when a train Jeaves the track on or near a bridge, 


’ parapets and plat- | 
Py" P | your report of the above mecting. 


destruction of life and property are almost inevitable ; now | 
in point of fact neither of these statements is correct in the | 


sense in which they are applied. By referring to the speci- 
mens of American practice, illustrated in ENGuvErRING 
trom time to time, it will be seen that the margin of 





} 
i 
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j 
| 
| 
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Your correspondent is doubtless not familiar with the fact 
that owing to the varied requirements of this great country 
many of the new lines are built for the purpose of settling 
the territory through which they pass. Bridges are con- 


work taking the oe) of embankments, and almost any device 
being adopted which will sustain a track until a population can 
be brought in. In course of time these temporary structures are 
replaced by the more permanent ones, but in the interim it is 


increased by a resort to such expedients. In fact almost all 
of the accidents referred to have occurred on precisely this 
class of structures, and not upon what may be taken as the 
standard American types of iron railway bridges. 

1 am prepared to admit, however, that we have many iron 
bridges which are open to severe criticism from defective | 
design. They have been introduced for common road | 
purposes by builders who have no scientific knowledge 
whatever, and who are, as yet, unrestrained by any laws | 
framed for the protection of the lives of the people for whom | 


This is an evil which, it is to hoped, 








entire range of bridge construction in America, that it rests 





| 


railway practice. 
Yours truly, 
Caries MACDONALD. 
80, Broadway, New York, U.S.A. 


THE ROYAL AGRICULTURAL SHOW. 

To rue Epitor oy ExGingerine. 
Srz,—Will you do us the favour to correct a mistake in | 
In speaking of our steam | 
cultivating machinery you remark “ Messrs. Howard’s new | 
automatic anchor, we notice, has the pulley placed in the | 
rear of the carriage, on Mr. Greenslade's principle, so as to} 


| make the machine tend to correct, when travelling, any | 


safety is 
juite up to the English standard, if it does not mart. | 
ind without knowing exactly what is meant in this case by | 


‘he term parapet, I have no hesitation in making the 


vunter assertion that serious results rarely, if ever, oceur by | 


reason of cars leaving the rails on or near first-class American 
ron bridges. It is within the experience of many of the 
est engineers in this country that derailed cars are hauled 
through their bridges without injury to the structure by 
reason of any defect in the platform. 

I grant that American bridges are lighter than the English, 


but may not this be due to an economic distribution of | in Demerara to report u 
solely, as a legitimate result of a more perfect | line of railway from Mabaica to Berbice. Messrs. Wythes 
rinciples, rather than to any redue- | and Co., of London, appear to have been consulted upon the 


mater, 
application of scientific 
ion of the margin of caloty ? 


| 
| 


deviation from its course.” The fact is, our pulley is placed | 
at the forward end of the anchor carriage. We suppose, | 
therefore, that your reporter could not have seen the anchor 


OUR IRONCLADS. 
To tae Eprror oy Exciyeextre. 
Srz,—Mr. Reed, whom I must hold 


i 


to their 
himself, for he 


superiors, thoug 

warns naval officers 
y flatterers. p 
It will be seen that “ the facts were 
them, and stirred as the beart of all England was 
drowning of 600 men from the upsetting of a 4000- 
in a summer squall, it is not strange that I 
“ stepped from my retirement” to promote 
the solution of so a national question. 

Mr. Reed and a few naval officers, with a few others, had 


not to be carried 


: 


Fs 


§ 
§ 


E 
EF 


asserted that the smallness of the angles h which 
certain ships roll arises from their centres of gravity being 
higher and their stabilities less than those of other shi 


n the Table on the following page (used in the 
at the Royal Naval Science Institution), the facts are 
not as “ cooked,” and are tabulated so as to show the 
cause of the rolling less or more is not due to the smaller or 
a a, but to differences of form and lateral distri- 

ution of weight. 

The vessels are placed in the order of their respective 
greatest proportionate breadth to length, and it will be seen 
thet the order in whieh they « ——— 
with the extent to which they respectively roll, the excep- 
tions being aceounted for by differences in the measure of 
limiting elements, such as greater immersion, greater weight, 
or greater moments of inertia of si &e. 

o the commonest understanding it must be self-evident, 
that as the water near the surface, when the sea is agitated, 
has four, six, nay, sometimes even twelve times the amount 
of motion of that low down, so the ion of the immersed 
body near the surface must be a violently disturbing instru- 
ment or element in proportion as it is great, while below 
must be a retarding or quieting element in proportion as it 
is great and deep down. 

To ignore this influence is eminently unscientific, and no 
one that had not a preconceived opinion to support would 


| have done so. 


In my letter I gave other facts which confirm the above 
view and contradict that of Mr. Reed. Thus I affirmed that 
all the ships with a Y form of cross section, from the absence 
of ballast, broad deck, and heavy topsides, with other weights 


| necessarily high, because of their rapidly rising floors, have 


their centres of gravity high, are more uneasy, and roll 
through larger ares than any of the ships with a §y form. 
Here form was the ruling element, for when the centre of 
gravity was raised in them to try to improve them, they 
rolled more deeply; this was no improvement, for they had 


| previously rolled too deeply. When the centre of gravity 


was lowered they rolled faster, but this was no improvement ; 


| for they had previously rolled too fast. 


I pointed out, also, that all ships, as they lighten and 
raise their centres of gravity, roll more deeply, though some~ 
times more easily, because of not rolling so fast; but that 
has been when the centre of gravity has been too low and the 
stability too great, the ship resisting the sea in too unyielding 
@ manner. 

I also gave the fact that the Superb, of 80 guns, sister 
ship to the Vanguard, yet carrying greater weights lower 
down, and, therefore, having a lower centre of gravity and 
greater stability, notwithstanding she rolled through smaller 
arcs, was easier and sailed better than the Vanguard. 

As reasonably say she was easier because her stability was 
greater and centre of vity higher, as say the Minotaur 
and others were easier use only their centres of gravity 
were high and their stabilities small. 

Mr. Keed would appear to have accepted this view when 
he became apprehensive about the Monarch ; he wrote in the 
Times at that time, November 7th, “ When to some extent 
lightened she has that degree of stability which is ample for 
safety, but moderate enough to insure steadiness of gun 
plattorm. When quite light she has sufficient stability for 
mere safety, but it a contribute to her comfort and 
steadiness, ina gale of wind under canvas, to admit water 
ballast into a few of her lowest compartments for which pro- 
— has been expressely ga in = 4g 

e centre of gravity of many ships express! 
kept high by Mr. Reed. and deep empty spaces have wmf 
given them below the better to effect this, and he proposed to 
apply the principle to other ships to eure them of unessiness ; 
and yet we are here told by him that he made express pro- 
vision to do the opposite, viz., to lower the centre of gravity, 
and to increase the stability, “ for the purpose of contributing 
to her comfort and steadiness” | 

There is a trite maxim, “Save me from my friends;” Mr. 
Reed may exclaim, “Save me from myself!” 

Was I not aware of Mr. Reed’s hardihood, I should have 
been surprised how, with the annexed Table of multitu- 
dinous facts before him, he could venture to say that a record 
confessedly anomalous on a single occasion was given. 

The paragraph upon which Mr. Reed builds his assertion 
is the following, which I give in extenso, to show how ill 
off he is for an argument, and how entirely he fails to answer 





at work, and looked at it backwards. The reason for placing 
the pulley at the forward, instead of the rear, end is—for 
steering and other grounds—the best position. 
Your faithful Servants, 
James ayp Faeperick Howarp. 
Britannia Iron Works, Bedford, July 24, 1873. 








A Demerara Rattway.—A committee has been appointed 
m proposals for an extension of a 


it though the facts may be, he secepts and 
endeavours to establish that the defects shown on that occa- 
sion with ships of his design were due to their steaming so 


slowly. 

* Then we have Mr. Reed, the late Chief Constructor of the 
Navy, who had ado Mr. Froude’s system, and introduced 
it into the navy, in his letter to the Times of October 1871, 
with his somewhat usual inconsistency, giving up the 
al her, while in the same letter he lauds that gen 
for his discovery, as he terms it, apparently not aware that 
this mode of explaining why the ironclads rolled so fright- 





| subject. 





fully last year, and more than the unarmoured ships, was in 
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Lord Clyde's rolls made to appear more than they ought t 





flat contradiction of his previously expressed opinions, and 
also contrary to Mr, Froude’s theory. 

“ His letter was written in answer to an inguiry of the 
Times correspondent, who reported on the gambols of the 
squadron, as to why the ships composing that squadron had 
toused about so. 

*One ship had rolled through a double are of 62 deg., and 
even the most steady, or more properly the least unsteady, 
had rolled while at anchor through 22 deg. ! 

“The Monarch and Minotaur rolled very much, though 
they were constructed on the Froude-Reed principle, the 
former 26 deg., the latter 22 deg.; both had high centres of 
gravity, the former the higher, and both had deep empty 
spaces in their bottoms, the Monarch the deeper of the two 
while the Prince Consort rolled only 13 deg., the Defence, 
16 deg., and the Caledonia, 13 deg. These last three had 
low centres of gravity, and were without the deep empty 
spaces in their bottoms. 

“At sea, moving ahead slowly, the Lord Clyde rolled 
62 deg., the Prince Consort 46 deg., and the Minotaur 
89deg., while the comparatively small unarmoured frigate 
Topaze rolled only through 22 deg 

“ Again, while the Lord Clyde rolled 36 deg, and th 
Caledonia 50 deg., the wooden frigate Topaze rolled only 
t3deg. In each case rolling both ways is included. 

* This conflict of results is only reconcilable on the hy- 
pothesis that the differences of rolling were not due so much 
to the high or low centre of gravity as to some other cause ; 
and we find Mr. Reed, who had lauded the ironclads as in- 
eomparably leas rollers than the unarmoured ships ; 
high centre of gravity ships he lauded as rolling less than 
those with their centres high, taking back, as it were, his 
former statements, and classing all the ironclads together 
high centres and low centres of gravity alike—and contrast- 
ing them unfavourably with the unclad frigate Topaze, not 
as something extraordinary, or different from anything he 
had previously said, but asa matter of course, and as what 
everybody knows or ought to know ! 

“Mr. Reed stated that all ironclads under ‘the circum 
stances of rough weather and slow motion ahead, roll 
heavily ;" and adds that, ‘even the full-rigged ships, like 
the ironclad wooden frigate which accompanied the squadron, 
will usually roll considerably under such circumstances if 
there is much sea on, notwithstanding the steadying effects 
of their large masts and yards.’ 

* Even and usually: Then Mr. Reed has learnt that rolling 
heavily is not a special vice in wooden ships that has been 
eured in ironclads either by high centres of gravity or by 
weight placed on or near their mdes. It is no longer also a 
popular fallacy that the iron clothing of the sides will mak 
mronclads roll more under certain circumstances than ships 
without that clothing. Yet Mr. Reed explained in ‘ Our Iron- 
elads’ that the hulls of wood-built ships were heavier than 
those built of iron, and that the weight of engines, boilers 
&e., are placed low down in them, all of which,’ he said, 
*terds to bring down the centre of gravity ; and, as a re- 
sult, the wood-built ships roll more heavily than the iron- 
built ships.” But Mr. Reed's last explanation of the fact is, 
that the high centre of gravity and the great distribution of 
weight laterally does wor ‘check rolling,’ for that vessels 
with these peculiarities roll more than those without them. 
And, therefore, Mr. Froude’s discovery has No existence in 
fact, and Mr. Reed has discovered that which he had been 
piainly told, but had not comprehended, that this new hy- 
pothesis was quite wrong. Mr. Reed, in this same k 1 
undertakes to explain why it was that the ironclads rolled 
thus heavily when moving slowly through the water. He 
says, and in some degree truly, that when the ironclads 
are moving swiftly there is a stream of water, which, strik- 
ing on their bows, passes along their sides, affording them 
support, and which increases in power as the rapidity of th: 
stream iecreases, and to some extent prevents their rolling 
20 heavily as they do in the absence of the greater stream 
when they are moving rapidly. In other words, this stream, 
im propertion te its rapidity, gives them what old writers 
term oer Heder stability. This increase of stability, 
with its consequent limitation of rolling motions, is another 


and the 





tter 


» be, because of using a pendulum. 
* The pendulum gave Minotaur 8.2 on this day. 


Prince Consort’s rolling is said to have been aggravated by the use of pendulum. 





admitted contradiction of Mr. Froude’s dogma, that if a 
ship were without stability the largest wave that the Atlantic 
could produce would not serve to put her in motion. But 
Mr. Keed’s new position is only true up to a certain point of 
weather and of speed, for if the sea be rough, and the ships 
be driven against or through the sea with great power—for 
it such times they cannot attain a relatively high speed—all 
ships in such cases will ‘toss about.’ Were Mr. 
sailor he would have known this, and that even passenger 
steamers, in the Channel, cannot be driven at great speed in 
had weather with safety. Hence it is that sailors speak of 
’or easy steam, both meaning reduced power and 
speed, sail or steam. Now the oceasions on which vessels of 
war are most in request is either when not moving, or when 
moving very slowly; and yet the individual of all others 
most responsible for the qualities of these ships, with a 
marvellous self-satisfied complacency, admits their almost 
uniform defectiveness at such times, and says, nearly in so 
many words, if these ironclads are not to tear themselves to 
pieces by violent rolling, and if they are to be useful as gun 
arriages—for they thus rolling cannot possess steady ay 
forms for their guns—they must be driven along undera 
press of sail, stability or no stability, or they must be con- 
tinually consuming large quantities of coal.”—Taken from 
my pamphlet, ‘“ Our Ironclads:” Messrs. Spon. 

Mr. Reed now offers another explanation—our anomalous 
of law. But Mr. Froude’s joining in the recommenda- 
tion of the Scientific Committee on Naval Designs to give 
great stability with deep keels, to reduce the uneasiness it is 
said it would occasion, seems to be an admission that the 
no-stability system had failed, and an admission of what I 
had said, that a large vertical longitudinal area tended to 
easy motion, though they had previously ignored it. 

Anomalous ! the motions of winds and waves. Anomalous 
following alaw. But because Mr. Reed is ignorant of that 
law he terms it anomalous; is it that he thinks he could im- 
prove the law? 

Even though the case were anomalous, or more properly, 
a condition that does not enter into his philosophy? That 
there are these constantly-recurring changes in the ex- 
pression of the law of wave motion is one of the great ob- 
jections to the Froude- Reed system that it makes no provision 
for this, the greatest danger; as it is during such conditions 

f wind and sea that ships capsize or founder 

We cannot say with Gil Blas that the only objection to 
this Sangrado system is that the patients alldie; for de- 
priving ships of stability deprives them not simply of safety, 
under unusual circumstances, but also of all their essential! 
jualities while yet existent. 

Not to trust to assertions we will 


»ntroller 


easy sail 


state 






fer some proofs. 

The present C being asked whether ironclads 
could be built that would sail equally well with sailing ships, 
answered that the Hercules, Monarch, and Bellerophon were 
lesigned to do so; but they do not, nor do the Vanguard or 
\udacious. 

No doubt they have nothing like the proportion of canvas 
possessed by the wooden sailing ships, but have now more 
sail than they possess stability to enable them t» utilise. To 
give them a greater quantity under these circumstances 
would be to increase the evil Captain May said: “I do not 
think I have seen an ironclad I would trust under canvas 


alone ; these vessels carry a deal of weather helm.’ 
Captain Rice said: Monarch in a single-reefed topsail 
breeze, going 7} knots, was three-quarters of an hour in 





wearing—M arch could not keep her station as she is 

Lord Guilford said he “thought the sailing efficiency of 
the Hercules is about 40 per cent. of that of the old frigates ;” 
“Monarch cannot lay her guns fairly when all are run out 
mm one side, owing to the heel they give her.” 

Captain Lambert said: “ Found Vanguard unhandy and 
unmanageable under canvas only. She steered fairly in 


smooth water, but carried great weather belm ; and if rolling 
at all in a sea-way steered wildiy.” 

Sir Thomas Symonds said: “The unmanageableness of 
ironclads from their tendency to come up in the wind must 
be seen to be understood.” 

“Vanguard would not steer. 


Lieut. Tarrant ssid She 


will not wear; she carries three turns of weather helm, 
heeled 9 deg. in merely turning the circle, but was then 
short of many stores, and entirely without ballast.” 

We have also a report of the Penelope sailing, if sailing it 
can be called, on her side, not to be trusted under sail alone, 
nor to be trusted to steer, because going sidewise like a crab, 
even steaming at half speed, and the usual Sangrado cure 
posed, that of raising the weights and reducing the stability, 
as was proposed for the Pallas, to cure her uneasiness, when, 
of course, like Sangrado’s patients, they became worse ! 

Then we have the ironclad fleet reported as being each in 
danger when near the shore, and dangerous to each other 
when in company, unless steaming, and the Admiralty 
charged with a false economy for not allowing these ships to 
waste coal for this purpose. 

Now every sailor knows, and eyery officer brought up in 
the Controller's Department of the Admiralty should know, 
that a crank ship is a leewardly ship, and always carries 
weather helm, because as the vessel inclines, the full portions 
of the lee bow are pressed down, and pushed to windward, 
which is aggravated by her drift to leeward. 

Their bad steering would necessarily arise from their 
empty bottoms and high centres of gravity, for when the helm 
is put over, the stream of water, acting with greatest force at 
the greater depth, easily pushes the light bottom from under 
the centre of gravity, which itself being high, the distance 
or leverage from the centre of pressure is greater, and the 
inclination greater. When the helm is shifted to the other 
sidé, the ship rises to the perpendicular, and passes over and 
inclines on the other side, and so the foree that ought to be 
employed to turn is, for want of stability in the ship, absorbed 
to ineline her, then to roll her. Thus, robbing vessels of 
stability destroys that steadiness it was ignorantly intended 
to produce. 

thus we have all these ships so defective that they cannot 
be trusted under sail alone, nor moving 5 or 6 knots b 
steam, being unmanageable, yet the occasions on whie 
vessels of war are most required are either not moving or 
moving slowly. 

Nor are we without confirmation from an authority to 
whom Mr. Reed cannot object, even though, by his self-con- 
tradictions, he appears to be as dissatisfied with his own 
judgments as those of others, that is, if there be not two Mr. 
E. J. Reeds. For besides the almost hysterical ery uttered 
in the Times, as to the possibility of ship after ship capsizing, 
we find Mr. Reed writing, August, 1871, to the Times: 

** There are other serious questions touching the safety of 
some of some of the most important of Her Majesty's ships 
to which I called the attention of the Admiralty (because of 
their overwhelming interest). If the Admiralty have satis 
fied themselves that all is safe, they have not been courteous 
enough tosend me the result of their inquiries, and my appre- 
hensions remain. If my fears should ever prove true, the 
tragedy will surpass even that of the Captain.” 

What a lifting of the veil shroudiog the department in 
which Mr. Reed was so late the presiding genius. 

* Inquiries,” touching the safety of some of the most im- 
portant of Her Majesty's ships, and safety of Her Majesty's 
subjects and millions of money, might be added. 

at hat! no assurance obtained in the design that these 
ships would be safe at least from the perils here implied ? 

Surely it was well said, Mr. Reed himself being the wit- 
ness, that those were days of chaos in the Constructive De- 
partment of the Admiralty. 

Your most obedi 
E 





it Servaat, 
Garpingsr Fisnpovrse, 
Rear- Admiral. 





MACHINERY Por THE Sovpas.—The Midland Engineering 
Company is stated to have contracted with the Khédive of 
Egypt to supply a quantity of cotton machinery for erection 
in the Soudan. The machinery, consisting of engines, ginning, 
carding, and bale-pressing apparatus, is to be transported om 
the Nile to the highest possible point on the river, and it will 
then be carried on the backs of camels across the desert & 
its destination. Lathes, drilling machines. &c., for the 
repair of this machinery, are also to be sent out. 
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—e 
EDUCATIONAL EXHIBITS AT THE 
VIENNA EXHIBITION. 

[ris not our intention to dwell very much at 
length on these exhibits, but merely to give a general 
idea of what has been done at Vienna to represent 
the various stages of popular and technical education. 

Some people seem to attach an exaggerated im- 

ortance to the educational departments in universal 

exhibitions. Dazzled by a multiplicity of objects, 
many of which still shine in their primal lustre, they 
seriously takc an incomplete and desultory collection 
for a criterion to estimate the standard of education. 
Such a system is unjust, and such examiners very 
hasty and superficial. Great Britain hasno educational 
pavilion at a - are we thence to infer that a veil of 
Cimmerian darkness envelops the three kingdoms? 
America has only a collection of school furniture ; 
are we thence to conclude that our Transatlantic 
cousins are as rude and benighted as their nomadic 
progenitors? To be able to compare even with the 
appearance of fairness, every country and every de- 
partment of instruction should be represented. Now 
this is very far from being the case in Vienna, and 
we are inclined to think that a similar incomplete- 
ness must, more or less, be the characteristic of 
every universal exhibition. In this, as in other 
spe cialities, governments will unequally encourage 
exhibitors, and the same government may exten- 
sively patronise, say, textile fabrics or agricultural 
machinery, and entirely neglect educational institu- 
tions. Besides, there is such little inducement, that 
with two or three exceptions, higher establishments 
have refrained from seeking to be represented in 
Vienna, It is thus patent that the exsemble of those 
exhibits are not typical of the actual state of educa- 
tion in Europe, though in the detail we shall find 
several sections, which certainly indicate an ad- 
yanced stage of instruction. 

England, Spain, Portugal, and Italy have no edu- 


cational galleries. In the American and Swedish 
pavilion, most of the exhibits, as we say, gre articles 
of school furniture. There is no luxury whatever 
in the accommodation, though elegance and comfort 
are not entirely eliminated. Our schools and colleges 


would greatly gain in appearance if a little more 
attention were only paid to those two points, 
Austerity and gloom—almost proverbial—seem to 
be the leading features of our school system, and it 
would doubtless be a progressive step to borrow a 
little of the American amenity, 

The French gallery shows that much attention, 
and a large share of talent, are concentrated upon 
devising the best means of primary instruction, of 
smoothing the asperities, and rendering the first 
stages of learning easy and agreeable to youth. We 
know no country in which more vigorous and suc- 
cessful efforts are made to encourage and stimulate 
the young student, and in this respect French schools 
are not unworthy of imitation. ‘There are arithmo- 
meters to facilitate the simple rules, geographical 
reliefs in plaster, to give accurate notions of the 
fundamental definitions; variously-coloured maps, 
showing, by their difference of shades, the altitudes 
of countries above the sea level; and models of 

lids, with sections, to render tangible the prin- 
ciples of practical geometry. After a plan 3 ex- 
amination of the various systems of drawing, we 
think that the French department is pre-eminently 
the best. We mean the course of linear drawing, 
with zine and plaster models of penetrations and 
architectural designs, as well as the card-board 
arrangements for descriptive geometry of the Chris- 
tian Brothers, and the ornamental drawings of M. 


Bargue. A very nice collection of the former may 
be seen in the Educational Department of the South 
Kensington Museum. We also noticed in the 


French gallery what appeared to us a very com- 
plete apparatus for perspective. It represents the 
ordinary devices for representing the object and its 
unage, but differs from them in giving the vertical 
and horizontal projections. This ingenious piece of 
apparatus, we were informed, was made by one of 
the Christian Brothers, of Paris, We may take this 
Opportunity to say that in the French and Belgian 
educational sections these teachers occupy an emi- 
nent position. We cannot conclude this paragraph 
without referring to M. Strésser’s collection of 
geometrical figures. This system is pretty well 
known in this country. It has many advantages, 
which renders it very valuable for a demonstration, 
but it has also the great drawback of being too 
fragile. Solidity, not delicacy, is the chief requi- 
site, and for this reason we prefer the French sys- 
tem of wooden and zine solids. 

For physical apparatus, the only collections are 








to be found in the Austrian and German depart- 
ments; and these, as we shall see, present con- 
siderable deficiencies. There is here readily notice- 
able a lack of which must be a little 
perplexing to a visitor who would wish to examine 
the specimens of apparatus belonging to each 
branch of physical science. The tables are, indeed, 
covered with instruments, but without any appear- 
ance of classification. Variety, rhetoricians tell 
us, is an element of the beautiful; but we think 
unity of design quite as necessary. The most 
deficient branches are optics and acoustics. In the 
former there is little beyond a few concave and 
convex mirrors, one or two microscopes and tele- 
scopes, a very nice spectroscope, and a series of 
small prisms—too small to be of any practical 
utility. We cannot really fancy how a teacher 
could give a lesson on the formation of images, or 
on the decomposition of light, with the diminutive 
apparatus we have seen, Precisely because optical 
experiments involve certain manipulating difficulties, 
the instruments should be so calculated as to reduce 
these to a minimum. In one of our institutions, 
famed for its popular scientific entertainments, there 
has into ¢ a stereotyped phrase ex- 
pressive of the perfection of its experiments; we 
strongly incline to think that the skilful professors 
who repeat this refrain with a lawful amount of 
complacency, would have to change the burden of 
their song if they had to operate with such lilipu. 
tian instruments as we have seen in a certain de- 
partment of the Exhibition. Acoustics and optics, 
we have said, are twins in point of incompleteness. 
We did not count the acoustical exhibits, but our 
impression is that one of the first numbers of two 
digits would express their comprehensiveness. We 
found asonometer, a Savart’s resonant, a few tuning- 
forks and organ reeds. Of course we do not infer 
from this that light and sound are not seriously 
studied in German schools—our personal opinion is 
just the opposite—but we state a fact which very 
clearly shows that universal exhibitions cannot be 
generally taken as indices of the status of educa- 
tion. 

In mechanics, we have seen several good models 
for the demonstration of first principles. The me- 
chanical powers, with the sole exception of the 
screw, appeared to us well adapted for elementary 
instruction. However, we do not remember having 
seen any collection equal in completeness and con- 
venience to that generally used in our, schools, viz., 
that of Professor Willis. There are several of the 
simplified forms of Atwood’s machine, which would 
doubtless look better if the stops, strings, and 
weights were only put in their proper places. It is 


quite possible that, notwithstanding the legion of | cedin 


cards requesting the visitor not to gtatify the sense 
of touch, that people interfere with the nicety and 
order of the instruments, but at the same time a 
small expenditure of attention would suffice to 
settle all these details, which are not without their 
effect on the tone and character of the whole, 

In hydrostatics and hydraulics we have seen some 
excellent models, specially of pumps, tourniquets, 
and fountains. The collection of pyronomics, though 
very incomplete, presented a few very good speci- 
mens of apparatus. It is not a little singular that 
we should have met a Wedgewood, and what we 
may call a differential gr but no ther- 
mometers beyond one of Leslie’s, which, by the 
way, had no liquid in the stem. Papin’s digester, 
and Marcet’s iler, should be found in every 
cabinet of physics; but then prudence and conve- 
nience require that they should be of goodly dimen- 
sions, and particularly well rivetted. We mention 
this because those we noticed in the Exhibition did 
not possess these qualities. 

In pneumatics there are only a small number of 
exhibits, and even these are scattered over a 
considerable area. The old-fashioned air pump 
seems to prevail. The best specimen we noticed 
was Mariotte’s apparatas for investigating the 
elasticity of gases. Of the various departments, 
the electric and magnetic are decidedly the best 
represented. ‘There are a few apparatus for 
statical experiments—such as jars, electroscopes, 
spangled tubes, metallic cylinders—that strongly 
put one in mind of their prototypes, such as we see 
them in books published in the last century. It 
strikes us that many of our grammar schools could 
make a better display. The electric machines most 
in favour, and deservedly too, are those of Holtz 
and Winter. ‘The former is certainly beautiful and 
imposing. It involves and offers a striking illus- 
tration of induction ; but by reason of the complica- 
tion of its parts, and its high price, it is not @ piece 


——————_—_— 
of apparatus that will find its way into many 
schools. Winter's will always be found a x 
convenient, and very machine. We 
have seen an 18-in. plate give a 12-in. and 90-in, 
spark; and we have obtained, in 5 ag gg cir- 
cumstances, quantitative sparks 28 in. length. 
All those which we have seen in the Exhibition 
have the rubbers insulated ; and this is to be pre- 
ferred, as the lecturer may then experiment either 
with the positive or the negative electricity, More- 
over, it is always easier to make earth connexion 
than to secure good insulation. In the galvanic 
collections we noticed a peculiarity which cannot 
but throw difficulties in the way of the experimenter, 
namely, the fixity of the clamps. We have not seen 
a cell in which these appendages were movable, and 
yet every one who has made an experiment in gal- 
vanism knows how much the strength of the cur- 
rent depends upon the connexions. Of the coils 
exhibited, we have not seen one provided with the 
later improvements. Though good coils are made 
in some of the Continental capitals, we do not hesi- 
tate to say that we have not found any equal in 
finish, or superior in results, to those of Mr. Apps, 
Strand. These require a pretty good outlay; but 
we have found that this is Pally compensated by the 
effects obtained, We remarked several good sine 
and tangent galvanometers, but none of the ordi 
me a several Morse, but no needle or di 
telegrap! Ampere’s currents, ially the so- 
leroid, are of wher indifferent pr sera Bag and 
Geissler’s tubes are the most insignificant we have 
seen for a long time. 

For technical instruction there are two classes of 


exhibits, which s very favourably of the 
standard of instruction given in the establishments 
which have sent them. first is the kinematical 


collection of M. Reuleaux, professor in the Poly- 
technic School of Berlin. ere are upwards of 
one hundred models, or one-fifth of the whole 
collection. The simplest and most difficult pro- 
blems in kinematics—from the production of recti- 
linear motion to the development of some of the 
most complex curves—are all illustrated by finely- 
executed models devised by the professor, and made 
in the workshops of the Berlin Polytechnic. We 
think great credit is due to Professor Reuleaux for 
the very ingenious manner he has adopted to divest 
this abstruse subject of some of its greatest diffi- 
culties ; and we must say that—thanks to the kind- 
ness of M. Rittershaus, assistant professor in the 
same Institution—the hour we spent in examining 
the two cases which contain these remarkable 
models, was exceedingly profitable and a ble. 

The second class to which we referred in the pre- 

ing paragraph is the collection sent by the Poly- 
technic School of Moscow. This Institution has lately 
hada newlife infused into its veins by its distinguished 
director, V. Della-Voss. The method introduced 
by this savant may be briefly described as eminently 
systematic and practical. Unlike the Technical 
School of St. Petersburg—which in several points 
has been re-modelled on that of Moscow—it receives 
the engineering aspirant at the age of eleven or 
twelve years. The morning is spent in the class- 
room, and the afternoon in the workshop. Gradually 
the young pupil is led through the circle of technical 
science, and at the same time through the most 
useful stages of practical engineering. Of course 
it is not every pupil that will attain eminence in 
both departments of this extensive curriculum ; 
but special aptitudes are noted and cultivated 
accordingly. ‘There are collections of models 
of bridges from the School of Dresden, and of link- 
motions and sections of engines from Schréder, of 
Darmstadt, 

The chemical branch of the Educational 
ment does not corny at space, and at this we 
are not surprised, the laboratory we do not ex- 
post to = a large Bertone of emamente. 

, tubing, jars, y chemi 

ducts, anh ot hehuestak wae an ingutlous 
rofessor—devising his apparatus as needed—will 
nen how to unravel the marvels of science to an 
admiring audience. Such ap also to have been 
the opinion of those who have contributed the 
chemical exhibits—for apart from the chemicals 
themselves, which are more calculated to please the 
eye than to satisfy the mind, there was not a bad 
collection of the other les. 
In conclusion, we should say that the greatest 
deficiencies were noticeable in the departments 
allotted to middle-school exhibits. Those of the 





two extremes, and technical, are those which 
afford the most isfaction, and which best repay 
the time spent in examining them. 
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STEAM FIRE ENGINE, AT THE 


CONSTRUCTED BY MESSRS. SHAND AND MASON, ENGINEERS, LONDON. 
(For Description, see Page 102.) 


Gaamas Mitrrany Rattway Trarric.—The German 
military authorities are making arrangements for a revision of 
the rolling stock of all the Gnomes railways, and of the 
arrangemente existing for the conveyance of troops. The 
revision is now being made by competent officers, and the 
result will influence the measures to be taken should the 
German army be again mobilised. 





Tes Frexcn AssoctaTION FOR THE ADVANCEMENT OP 
Screscu.—The second Congress of the French Association 
for the Advancement of Science will take place this year at 
Lyons, on the 2ist and 22nd of the current month. The 
oa for the session bas been pre with great care 

»y the committee of the Association and a local committee at 
Lyons. The Congress will consider all questions submitted 
to it relative to mathematical, physical, and chemical, 
natural and applied sciences. The Association having for 
its object the elevation of the intellectual standard of France, 
relies upon the support and assistance of all those who are 
interested directly and indirectly with the natura! and 
matena! of the country. Applications should be 
made to M. ©. M. Gariel, secretary to the Association, 75, 
Rue de Rennes, Paris. 









































VIENNA EXHIBITION. 
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THE IRON MANUFACTURE AT THE 
VIENNA EXHIBITION.—No. II. 


Fret has ever been one of the principal agents in | prove the well-known fact, that, as the d i 
metallurgical processes, and nowhere has its quality | of the woods took place, and the neces quate 
the manufacture of | ing the yield of furnaces was felt, coke was substituted 


been of more importance than in 
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Austria, charcoal, as the oldest and 
btainable coal, was the only material 
ast furnaces up to a recent period, when 
f forests began to decrease, and the 
cmaand for pig iron, wrought iron, and 
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| Steel, necessitated the use of fuel of a less costl 
nature and less limited in quantity. ager : 
The exhibits in the Vienna Industrial Palace 
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as fuel. This change necessitated alterations in the 
form and dimensions of the blast furnaces, as well 


qualities of the new smelting material. 










manufacture on a large scale, nearly coincides with 
the general introduction of sicamn navigation and 
railways, steamship owners and railway companies 
being the ig Ae eg most regular customers of 
ironmasters. We find, for instance, the production 
nowy to have increased in Prussia at the following 
rate : 


, , tons. 
Production of iron ore in the year 1837 240,000 


” ” » 1871 2,900,000 
” coal ai 1887 2,000,000 
‘ ee A 1871 26,000,000 
” plg iron ” 1837 100,000 


eS ee” 1871 1,200,000 
In the province of Silesia the increase was nearly 
the same : 


1837, 1872. 
tons. 
Production of iron ore 90,000 722,000 


” pig iron 81,000 815,000 
In Carinthia we find the production of pig iron, 
tons. 


Inthe year 1822tobe ne 13,380 
io Me ce ae 19,300 
» ae 66,700 


These figures speak for themselves, and the rapid 



















increase in the demand for pig iron necessitated the 
introduction of coke furnaces, even at the risk of de- 
teriorating the quality of the manufactured products. 
Indeed we find in the Exhibition that even in the 
Austrian Alpine iron districts (the principal charcoal 
I 
have lately been erected in close vicinity of the older 
charcoal furnaces. 
furnaces is, according to the statements of all con- 
cerned in the trade, of equal excellence to that 
manufactured in the old charcoal farnaces, 


ron countries of the Continent), coke blast furnaces, 


The iron produced in these coke 


We find the same circumstances in the German dis- 


tricts where ironmasters long ago abandoned the 
use of charcoal, owing to its exor 

the impossibility of increasing the quantities to be 
had, Even in Siegen, and in the Ruhr district, where 
nearly all the ore is transformed into spiegeleisen of 
the best quality, charcoal smelting is now nearly 
unknown. 
aroused many doubts in the minds of iron merchants, 
as tothe advisability of such a proceeding, as not 
only was a deterioration of the well-famed ope 
of Styrian and Carinthian iron thought to 

result, but also the prestige of these districts was 
feared to be jeopardised. These fears have, how- 
ever, proved groundless. 


vitant price and to 


The introduction of coke furnaces has 


the 





The introduction of coke as fuel, in the iron 


Great mistakes have been made in these matters 
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as many a district, deficient in charcoal, could have 
gained great wealth by the early introduction of 
coke furnaces instead of carrying on a languishing 
business by sticking to antiquated traditions, these 
forming an insurmountable barrier against the in- 
crease of production and the reduction of the cost 
of the manufactured pigs. An extensive experience 
in these mattershas shown that purify of the ores used 
is the principal object to be aimed at if a good quality 
of iron is desired, and that in consequence of thé 
advancement made in purifying and in the manu 
facture of coke, as well as with our present means « f 
transport, it is always possible to procure coke of 
such purity, that in most cases it may be regarded 
asa perfect substitute for charcoal. Impurities in 
ores on the contrary can only be eliminated in rare 
We also must bear in mind that the prices of 
charcoal have reached an immense height, and that 
for amuch lower price than that now paid for char- 
coal almost everywhere, first-rate coke can be ob- 
tained in unlimited quantities. 

Io prove this we need only give the prices of 
charcoal as at present paid in Styria and Carinthia 
One cubic foot of fir-wood charcoal now fetches about 
34d and | cubic foot of 
about 64 Of the former about 300 cul 
wanted to melt one ton of grey Bessemer pigs, and 
240 cubic feet to produce one ton of white forge iron, 
or, say, the fuel to produce one ton of Bessemer pigs 
costs about 87s. 6d., and the fuel necessary for the 
manufacture ton of white forge ir 
708 


Wem 


CASBCE 


beech charcoal 


of one n is worth 


st bear in mind that these figures represent 


average prices, and that under some circumstances Fagersta and Westanfors. in Sweden, the ores and | 
t sta an staniors. } eden, 2 82 i 


the price of charcoal rises more than 15 per cent 
the higher price of beech charcoal has not been 
taken into consideration, owing to the very small 
quantities only which can be had in Styria. 

in fall accordance to what we have stated in the 
preceding paragraphs, we always find those marks 
of pig iron to be the best which are manufactured in 
districts where pure ores are found, quite irre apective 
of the fuel used in smelting. ‘The Siegen spiegeleisen, 
for instance, made in coke furnaces, as wellas Swedish 
and a great part of Styrian and Carinthian iron, th 
latter manufactured in charcoal] furnaces, are made 
from ores of the very best description, and free from 
all endangering impurities. ‘The brands of iron 
produced from these ores are well known for their ex- 
cellence, whereas many charcoal furnaces are to be 
found producing pig iron of very inferior quality, 
though, with exception of the ores used, all other 
conditions are identical with met with in 
Styrian iron works manufacturing first-class Besse- 
mer pigs. 


those 


Tasis No. 1.—Analyses of Ores, §c., used in the Blast 
Furnace at Finnho. 


} 


by 
as 


by 


Ore 


Hillang. 


Analysed 


Constituents. 


, 
g- 


Produced 
Analysed by T. 


Wibors 


from Marni. 

Analysed 

T. Wiborg. 
Unealeined Ore 

from 

Flux. Analysed 


Limestone 


Calcined 
Sla 


z 
~~ 
te 

x 

x 

: 


Magne tic iron 

Protoxide of iron 

Seeq uioxide of iron 

Protozide of wan- 
ganese ess 

Seaquioxide of 


map 
21.50 
3.30 
29 
1.00 
9.70 


ganese 
Lime eve 
Magnesia 
Alumina 
Silica... 
Carbonie Acid 
Sulphur 
Phosphorus 
Su! phuret 


0.18 


flame. . | eee | 1.80 


| 
Some analyses of ores and pig iron exhibited in 
the Vienna Exhibition will corroborate this stat 
ment. The blast furnace at Finnbo, belonging to 
Count Hermansson, produces excellent splegeleisen, 
which has been analysed by Mr. T. Wiborg as 
follows , : 


Irom 
Manganes 
Copper 
Sihes 
Vho- phorus 
Sulphur 


Carirou 


This spiegeleisen was obtained from a mixture of 
62 parts of ores from Marniis, of 18 parts of ores 
trom Hillang, and 20 parts of limestone, the whole 
smelted in a furnace with two tuyeres and a blast 
heated to 215 deg. Celsius. As fuel, charcoal was 
used mixed with one-sixth of its weight of coke. 
The principal dimensions of the furnace are given 
in the Table No. V. on page 99, while Table No. in 
in the preceding column, gives the analyses of these 
three varicties of ores‘and of the slag produced. 

Tanus No. 11.— Analyses of Ores and Flue Used at Fa- 
gerata and Westanfors. 


Iron Ore from the | 
Mines of 


Constituente. 


Stortéy ten. 
Granrot 
Limestone from Hed- 


SLICe ... 
Alumiua 
Lime eee 
Magnesia 
Protoxide 
Prot 


Seaq ut rile 


Lav 

2.16 

1.76 
f manganese 0.81 
side ofiron ... ee 20.64 
of iron ... 46.14 
woud 
Phosphoric acid 


Carbonic eee 
0.016 0.007 





99.877 


100.416 
| 


| At the well-known iron and steel works at 


| flux used for the production of first-class Bessemer 
|pig-iron give on analysis the results recorded in 
| Table No. LL, above, while the average chemical com- 
| position of these iron ores, with the limestone added 
as flux, is as follows: 
Silica on on 11.93 
Alumina ia we 2.53 
Lime - eee eee ore 7.51 
Magnesia see eee +e 2 76 
Protoxide of manganese 5.63 
Protoxide of iron 19.76 
Sesq uioxide of iron 48.59 
Carbonic acid 6.02 
Phosphoric acid 0.013 


Total ose ove ose ose 100.013 


Such a charge yields, in smelting, from 48 to 50 per 
cent. of pig iron, which is tapped directly into the 
converter, and consists, on an average, of the fol- 
lowing parts 

8.460 

1.289 

4.491 

0.771 

0.027 


trace 


Carbon combined 
Grapbite 
Manganese 
Sihcon 
Phosphorus 
Sulphur... 


The blast furnace slag contains : 


41.96 
7.02 
25.04 
17.75 
6.57 


0.23 


Silica... eee eee ese 
Alumina ; ee 
Lime . ose 

Magnesia eee eee 
Protoxide of manganese 
Protoxide of iron 


The excellent quality of iron produced at Fa- 
gersta is not only due to the use of charcoal as 
| fuel, but principally to the excellence and purity 
of the ores employed, which, if smelted with good 
coke free from sulphur and other impurities, would 
produce nearly, or quite, the identical sort of iron. 

We can give a striking example of the influence 
which nearly unobservable alterations in the con- 
stituents of iron ores used in blast furnaces exer- 
cise upon the quality of the manufactured pig iron. 

At the well-known iron and steel works at Neu- 
berg, in Styria, where the manufacture of the very 
best sort of pig iron and steel is the object aimed at, 
the ores used in the charcoal blast furnaces (repre- 
| sented in Figs. 1 and 2 on page 97) are taken from 
amine at a place called Altenberg, five miles dis- 
tant from the furnaces, and yielding an excellent 
quality of spathic ore. The analysis of this ore is 
shown in the following Table No. ILL. 

Near this mine, and not more than a few hun- 
dred feet distant, a second band of spathic ore has 
been discovered, and, owing to the facility of ex- 
ploration, this mine, called Bohnkogel, has been 
opened and worked a few years ago. ‘The analysis 
of the Bohnkogel ore is given in the second column 
of the following Table No. LIL 

As may be seen by comparing the two columns of 
the preceding Table No. 111, the difference in the con- 








Taniz No. Ill. —Analyses of Altenberg and Bohnkogel Ore, 
| LEY Rgpay: 
Analysed by the Im. 

perial Laboratory in 
1867. 





Constituents. 


————» 





Protoxide of iron ese 
Sesquiozide of iron 
Protoxide of manganese 
Sesquioxide of manganese 
Alumina ose ose 
Lime one one 
Magnesia ese 

Silica ose 

Carbonie acid ... 
Phosphoric acid 
Sulphuric acid eee 
Organic matter, copper, &c. 


1.50 
1.16 
5.71 
11.73 
1,50 
trace 
0.6] 
0,18 


4.11 

12.49 

8.35 

, trace 
one ee 0.49 
0.07 








stitution of the ores from Altenberg and those from 


| Bohnkogel seems at first sight to be most unimpor- 


tant, and of no influence upon the quality of the iron 
produced. Yet this trifling difference is quite 
sufficient to produce very striking alterations in the 
quality of the manufactured pig iron. The Alten. 
berg ores alone, with 20 per cent. of limestone ag 
flux, give the very best quality of Bessemer pig iron 
obtainable, this iron being used in the converters 
without the addition of any spiegeleisen for the 
production of the renowned Neuberg- Bessemer 
steel, which is superior to any steel that can be 
made on the Continent; whereas the pig iron pro- 
duced from Bohnkogel ores in the same furnace, 
with the addition of the same limestone as flux, and 
with the same mode of smelting, has given very un- 
satisfactory results, and, indeed, necessitated the 
stoppage of the smelting with Bohnkogel ores aftera 
few months’ trial. The wrought iron manufactured 
from these pigs was red short, and the Bessemer 
steel was deficient in tenacity, and could hardly be 
used for the purposes where Neuberg steel is wanted, 
After some time it was found out that Bohnkogel 
ores could only be used in the blast furnaces when 
they were added to the Altenberg ores in the pro- 
portion of 1 to 5. 

On the other hand, trials which were made at 
Neuberg in the same blast furnace, but with Alten- 
berg ores alone, have proved that 20 per cent. of 
the fuel could be replaced by coke without inter- 
fering in the least with the quality of the iron pro- 
duced, though the coke was of inferior quality, 
giving 18 per cent. of ashes, these being composed, 
on an average, of the following parts (the analysis 
was made by the Imperial Laboratory, 1871): 

47.0 

38.1 
8.0 
0.5 

trace 
8.0 
0.9 
0.9 

There can be no doubt that, as even coke of 50 
unsatisfactory composition has proved to have little 
influence upon the quality of the iron when added 
to the above-named amount, everywhere coke may 
be got of sufficient purity to be used as substitute 
of charcoal without endangering the quality of the 
products, and with a reduction of the present cost 
of manufacture, as has been done with perfect suc- 
cess in the Siegen district. 

For these reasons the introduction of coke blast 
furnaces must be looked upon as a welcome im- 
provement in the iron industry, so much the more 
as the cost of making charcoal iron has reached 
such a limit that profits will become fictions when 
market prices come down again, 

We give, in Table IV., in the next column, an 
abstract of the cost of manufacture of one ton of 
Styrian or Carinthian charcoal iron, the prices being 
deduced from the results of different iron works of 
the country. 

Since the introduction of blast furnaces, not only 
the question of fuel, but also that of the best form 
of the furnaces, has given rise to continual dis- 
crepancies in the opinions of mining and metallur- 
gical engineers. 

Every now and then trifling and minute altera- 
tions in the inside form of blast furnaces have been 
made by engineers, who, by most ingenious calcula- 
tions and physical researches, have thought to obtain 
some fictitious advantages by raising or lowering the 
boshes several inches, or by giving the sides of the 


Silica nt ose ove 

Alumina ... eee eee 

Lime eve nia 

Phosphoric acid 

Copper ... eee one 

Magnesia ‘ oo 

Protoxide of manganese , 
Sulphuric acid ... si ose 














cesT” : 


tle 
led 
ia 

ite 


the 





Aveust 8, 1873.] 


ENGINEERING. 


99 























Tasts No. V-—Dimencions of Blast Furness. 00 
| | | 
s. | “i Diameter between | z ; z 
Descatrtion ov Fursace. | § E 4 ; ; = : = Remarks. 
ef| 23 | | 2 | 3P 
Zz” | o™ |Tuyeres.| Boshes.| Top. Oo a 
"Year of asestion. | metres. | metres. | metres. | metres. leub. metres; tons. 
Gleawits, 1854, coke furnace 3 | 15.68 0.94 | 470 1.88 117.58 56.25 open breast. 
1872. 2 8 | 187 256 | 5.34 4.00 220.7 250 closed hearth and top. 
Kénigshiitte, 1855, 5, 3 | 144 107 | 47 2.2 138.1 ies 
¥ 1865, 5, 7 14.8 95 | 47 8.14 204 i gen open hearth. 
1873, 8 | 185 | oe7 | 565 | 377 | we | closed hearth. 
Crewsot ov» 3 16.80 | 140 | 5.00 8.00 158.7 | 175 
HeinrichshGtte, 1861 ,, 3 15.00 | 1.10 4.10 2.51 sub “s 
Settit an var 8 | 1410] 1oo | 396 | 2.00 = 112) 
Wittkowitz, Moravia ,, 7 18.72 | 2.24 5.44 ye us z 
Pravali, Carinthia, 1872 edi 6 | 16.96 | 1.93 4.68 2.88 | ose 240 
‘leiwitz, Charcoal, 1799 aks we iL18 | 0.90 3.45 0.96 4031 | 13.7 open hearth. 
1829 2 13.14 | 6.63 3.14 1.36 48.14 | 25 s 
Kéni sh fitte, charcoal, 1828 2 i211 | o76 8.22 1.25 46.9 | as 
Rogshau, Hungaria, charcoal .. 4 13.3 | 1,00 2.85 2.02 | 5656 100 
Gotraud, Carinthia, 1872 3 11.20 | 1.16 2.56 Lil ove | 46 charcoal furnace. 
W aldenstein ” 1872 3 | 9.98 0.85 2.56 0.95 | 89 * 
Combiers, charcoal, France eee 2 8.79 0.6% 2.05 0.62 | wie | 17.5 open hearth. 
Sriedeu » Styria” sel ve | 18.27 | 1.89 2.26 0.79 | ides 161 
Trummelsberg, Sweden “ 13.06 | 1.36 2.82 1.78 | | 67} charcoal furnace. 
B}rnhittan is 2 | 1276 | 1,17 2.67 1.45 | 3 s 
Finnbo " 2 | 11.87 | 094 | 287 | 1390 | ~ pa * 
Surscaena, Hungary we wee] oe || 9,98 | 0072 2.56 0.86 s. charcoal. 
Taste No. IV.—Showing Cost of Producing one Ton of 


Charcoal Iron in Styria or Carinthia. 


| Grey Bes- |White puddle 
| semer pig iron. Best 
| iron, B.Q. quality. 
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Caleined ores containing about 





to 50 percentofiron ..';2 1 0O S..4 8 
Limestone as flux ese eS “2 7 oF 
Charcoal ... ose ose o . i ae 38 10 O 
labour ... , _ zz =. eS eg 
Different outlays, materials, &c.} 0 4 7 10 2 9 
Administration ... d | 0 3 il 0 1 2 
Total cost of one ton of iron 7). F 6 4 9 





furnace special curvature, &c. And often beneficial 
results, simply due to the general form of the fur- 
nace, or to the materials employed, as well as to 
the mode of carrying on the operations, have been 
attributed to these scientific meditations. 

We give in the above Table No. V. some of the 
principal dimensions of blast furnaces, as exhibited 
in the International Exhibition at Vienna, to show 
that not even in these really important measurements 
can the least coincidence of opinions be found. 

This Table gives good evidence that no general 
rules have up to the present time been deduced for 
the best form of blast furnaces under certain condi- 
tions, as not even those furnaces which are in close 
vicinity to each other, and which are worked under 
simular conditions, have been built with corres- 
ponding dimensions. z 

This fact will be understood easily enough when 
Wwe say that only the original designs for the con- 
struction of a blast furnace to be erected at a 
certain place happen to be brought to the know- 
‘edge of metallurgical engineers; but never, or 
very. seldom only, are the results and experience 
gained in working this furnace brought before the 
public. This want of general rules becomes the more 
striking when we find that nature itself has made 


th st engineer and draughtsman in this case, and | 
that we only want to keep our eyes open to its 
; achings. Ambition and selfishness alone can 
» n° 

nave Kept us so long from acknowledging these 
lacts r . 

It is Clear that the best form of blast furnaces 
Wl be 


that which, all other circumstances being 
equal, wi | work with the greatest economy of fuel, 
and with the least deterioration of the furnace 
moe Now instead of engaging ourselves with 
*xtended speculations about the mode of finding 
pra the best form of furnaces, it would prove to be 
a “h wiser to look at the inside of such furnaces 
afte r they have worked effectively for some time. 
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give the best working results a very short time 
before they are obliged to be put out of_use on ac- 


— 
In all such cases the furnace itself, at the end of 
a cam , will give valuable hints as to the form 
best adapted for the particular circumstances. But 
instead of learning by close inspection the wants of 
nature, in most cases we rebuild the furnace ac- 
cording to the original type, quite irrespective of 


the conclusions which may be drawn from the ex- 
cessive deterioration of some of the interior. 
It is more than probable the comparison of 


a series of such self-formed sections of blast far- 
naces at the end of their campaigns will afford us 
means of deducing certain formula for the deter- 
mination of the most effective form of coke or 
chareoal blast furnaces, with due reference to the 
different circumstances under which they may work, 
But to arrive to such a desirable result, it is neces- 
sary before all that the different ironmasters and 
metallurgical engineers should aid the undertaking, 
by publishing the results obtained with furnaces of 
certain construction, and at the end of each cam- 
paign give a complete section showing the wear and 
tear of the lining. We believe it to be of the 
highest interest to all connected with the iron trade, 
that such knowledge should be largely diffused 
among the iron works proprietors and metallurgical 
engineers, and we think that a scientific journal like 
our own is one of the very best mediums for col- 
lecting and diffusing such information. This being 
the case we are most willing to give every assist- 
ance in our power by publishing all such data as 
are supplied to us, and to commence with, we illus- 
trate, on page 97, a very interesting instance of the 
deterioration of a charcoal blast furnace. 

Figs. 12 to 18 show the section of the blast 
furnace in its original form, and after a very suc- 
cessful uninterrupted campaign of five years’ dura- 
tion, its ultimate shape being shown by the dotted 
lines. ‘The furnace was very minutely inspected after 
having been put out of blast, and all the inside dimen- 
sions were taken with the greatest care. The furnace 
was lined with bricks, and the crucible was con- 
structed of refractory sandstone. ‘This furnace is 
one of a set of three, at the well-known works at 
Mariazell, in Styria, where it was melting calcined 
spathie ores containing 42 per cent. of iron, with a 
consumption of 12 cubic feet of fir charcoal per 
100 lb. of iron. The furnace was working in the 
most effective manner at the end of the campaign a 
few weeks before the blast was shut off, which was 
only necessitated by part of the brick lining having 
fallen down, owing to the great reduction in thick. 
ness of the latter. (See Figs. 13, 17, and 18.) 

But the most interesting feature in this case is 

the striking resemblance of the deteriorated section 
of the Mariazell furnace with the form adopted in 
some parts of Styria, and looked upon as the best 
adapted to smelt spathic ore under the conditions in 
which they are used. The dimensions of the ‘ype 
of these last-named furnaces are represented in the 
annexed Fig. 19, showing section of charcoal blast 
furnace at Hieftau, near Eisenerz, Styria. 
Many more interesting facta may be deduced from 
the section of the Mariazell furnace, but as we do 
not intend to write a treatise on the best forms of 
blast furnaces, we must postpone a discussion upon 
this subject to a later period, wishing only for the 
present to have given rise toa new and, as we think, 
effective mode of enlarging our knowledge in iron 
smelting. 





American CoaL.—lIt is affirmed that the coalfieldsof the 
United States extend over an area of 230,000 square miles 
In this total the New England basin figures for 709 square 
miles; the Pennsylvania anthracite basin for 434 square 
miles; the Appalachian basin for 62,872 square miles ; the 
Michigan basin, for 9700 square miles; the Illinois basin, 
for 51,700 square miles; the Missouri basin, for 100,000 
square miles; and the Texas basin for 5500 square miles. 
The Appalachian basin may be subdivided as follows: Penn- 
sylvania, 12,222 square miles; Maryland, 550 square miles; 
West Virginia, 16,000 square miles; Ohio, 10,000 square 
miles; and Tennessee and Alabama, 14,100 square miles. 
The coal deposits of Lilinois, properly so called, are said to 
extend over 41,500 square mi 








Surveys ov NewrounpLasy,—The Lords of the Admiralty 
having, at the request of the Canadian Government,. in- 
structed Lieutenant Maxwell, in charge of the Admiralty 
survey in Newfoundland, to send an officer to survey and in- 
spect the entrance to the harbour of Port Hood, and also the 
River St. Lawrence, near Crane Island,‘Lieutenant J. J. 
Boulton, R.N., was detached for the pur,vse. Lieutenant 
Boulton has now completed his survey of Port Hood, and has 
reported to the Mariae Department. Lieutenant bsoulton, in 
his report, confirms the fears entertained as to the suifting of 
a sand bar at the mouth of the harbour, and he revowmends 
that the necessary measures should be taken to remove the 
obstructions. The survey was conducted from the Govern- 
ment schooner, J. W. Dinsombe, Captain Frost. The same 
schooner and surveying party will at once proceed with the 








‘t is by no means a rare fact that blast furnaces 


count of the general wear and tear of the lining. 


survey and examination of the St. Lawrence at Crane Island. 
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the “ Victory” press, however, although the folding ap- | 


paratus reduces the rate of delivery, its capacity, according 


to the above statement, is still equal to that of the “ Walter” | 


press. In reference to the other point, it is necessary to use 
additional care in working the machine on account of the 
foiding apparatus, and of the tapes, any disarrangement to 


which may stop the printing of the paper for a time. | 


Anything wrong in the inking or printing can also be more 
easily seen, and, therefore, more quickly rectified with open 
than with folding delivery. The separate machine for un 


rolling, damping, and re-rolling the paper adds considerable | 


expense to the process, and seems the reverse of an improve- 
ment on the damping rollers placed between the paper roll 
Walter press, 
machine gives 
hines which 


and the first impression cylinder, as in the 
and it ought also to be mentioned that the 
only three folda, while the separate folding ma 
we have referred to give four. Still, with all these com 
parative imperfec tions ia detail, the “ Victory 
sexses undoubted and great advantages 
The machine has been in process of 
will, no 


press pos- 


levelopment and im 


provement for «ome time, and doubt, be still more 


r 
improved in futare. It shows great ingenuity 
tion, as will have been from our description, bat we 
think that in the long run, for newspapers of large circula- 
tion, the open delivery “ Victory” stands a better chance of 
coming inte use than the combined printing and folding ma 
The most successful working of the combined ma 
fice of the North 


has been in the off 


construc 


in ite 


chine 
chines hitherto attained 
Hirituth Datly Mail, Glasgow, where three of them have 
been in 
past, printing the daily al 
As with all new machines, 
quired after thew were first set to work, but 
The lor geet run (an edition of th 


consists of from 


i weekly issues of that newspaper 
modifications were r 


they are 


Various 


giving great satisfaction 
Weelly Mail), we 


ovies, and is usually thrown off by the 


understand 80 


90,006 three 
ehines in from four to five hours 
2 - r : 
AVELING’S CRANE ENGINE 
Ix our recent account of the Royal Agricultural Show at 
Hall, we had occasion to notice the very handy )itth 
traction engine, fitted with 
by Messrs. Aveling and Porter, of Rochester. Of this 
engine we this week give an illustration on page 104 
Messra. Aveling and have 
been known to all frequenters of Royal Agricultural Shows 
by their extreme handiness, and from the aid which they 
afford in arranging exhibits and bringing small implements 
to the trial ground, while in the engine we now illustrate 
several important improvements have been introduced which 
In the first place, the 
liameter 


Porter's crane engines long 


render it worthy of special notice 
engine, which has a single cylinder 8 in. with 
10 in. stroke, has the side plates of the firebox carried up so 
that there can be attached to them all the bearings of both 
the road and hoisting gear. This mode of forming wrought- 
iron brackets by carrying up the side plates of the firebox 
casing has for some time been adopted by Mesara. Ave ling 
for their traction engines, and it makes an excellent job, at 
the same time eff 
In the present instance these side plates are also utilised as 
points of attachment of the back stays for the crane jib, as 
ur lustration, the plan formerly adopted | , 
smokebox Lhe Je 
stays is adjustable as shown 

rhe general arrangement of the working 
to that usually adopted by Messrs. Aveling 
ix, of steam-jacketted, and the w 
screened by side plates as shown The 
have the late Mr. W. B. Adams's elastic tyres, i 
i] 


eit nterposed between the tyre proper and th int 


ting a material saving in 


snown Mm 
to attach these staye to the 


course, 


kes are rivett I 
Aveling 
wheel moving 


to which the ends of the «px 


sre now fitted by Messrs. with an ar 


which effectually prevents the 


tyre, al same time leaves the indi 


exert its elast ‘ 1 The road gear 
aating wear « ixle 
Phe clutches 


ar nvenwntiy 


STEAM FIRE ENGINES AT THE VIENNA 
EXHLBITLON 
ines to be seet 


iin the Vienna 
Shand, Mason, and ( 


the steam tire en 


veral by Mesars. 


Awoxaus 
Exhibition are s 
in which some rthy improvements have recently 
een made i 
ce of the jections taken to the engines of this 


stoked from be ! 


Leen introduced IT hese improvements have t 
consequ 
firm which carry a fiy re not L 
e so easy of 
{ the 


carried 


and have their val } ! ved aa not ¢ 
access as they should ix perspective view 


these improvements have been 


in which 
given on page 96, the details of the 
seing illustrated. From the 

seen that the engine, which is of the 
a single cylinder, and is stoked from a footplate at the 
rear; it bas no fly wheel; the crank, however, is retained. 
Figs. 1, 2, and 3 illustrate the manner in which the im 
proved valve arrangemeats have been carried out, by which 


valve arrangeme 
perspective view it 


horizontal type, has 


onstant and successful operation for about a year | 


a crane, which was exhibited | 


ead weight, | 


s continuous rotary motion of the crankshaft is obtained. 
The crank is assisted past the dead centres without the aid 
| of a flywheel, by means of a piston fitted on the slide rod, 
which latter is made to perform alternately the duties of a 
slide rod and a connecting rod. As a slide rod it is impelled 
| by the crankshaft, whilst as a connecting rod the crankshaft 
is impelled by it. Fig. 1 is an elevation in part section, 
Fig. 2 a sectional plan, and Fig. 3 an end elevation, partly 
in section, of the arrangement for obtaining this result. 
| On the crankshaftof engines in which the steam supply 
is regulated by a slide valve, an eccentric is fixed for the 
| purpose of giving motion to that valve. The position of 
the eccentric on the crankshaft is considerably in advance 
of the crank, and usually above 90 deg. Therefore, when 
the crank is at either of the dead centres, or at zero, the 
eccentric is in a favourable position for assisting the crank 
if auxiliary power was supplied to the slide when in this 
position. The slide would then become the motor of the 
| crankshaft, the eccentric would act as the crank, and the 
| eccentric rod weuld act as a connecting rod. Thus, when 
the engine crank is on either of its dead centres, the slide 
auxiliary would be in full action, and when the slide eccen- 
| tric (or crank) was on either of its dead centres, the engine 
erank would be in fall action. By turning these facts to ac- 
count, Messrs. Shand obtain a continuous rotary motion of 
the crankshaft, not requiring the moving of the crank past its 
dead centres for starting, nor the momentum of a flywheel 
| while in motion, as there are no dead points on which the 
engine would stop, and no part of its revolution at which it 
would not start. To obtain this auxiliary power the slide 
rod is prolonged through the steam chest into a small 
cylinder. On the slide rod and in the small cylinder is a 
| piston, while there is provided in the steam-chest a small 
auxiliary slide, which is actuated by projections on it 
coming into contact with a projection on the main slide 
| valve frame. The auxiliary valve is thus moved so as to 
| admit the steam to, or release it from, the small cylinder, 
| thus actuating the piston fixed to the slide rod, and through 
the slide connecting rod or crosshead conveying motion to 
the small crank, and thus applying power for assisting the 
main crank over its dead centres. 

Referring to Figs. 1, 2, and 3, A is the steam valve ; 
B, the frame enclosing that valve; C, a small auxiliary 
| valve; D, the steam chest; E, a small auxiliary cylinder ; 
| F, its piston; G, the small crank for actuating the slide ; 

H, the engine crank working in a cross head ; I, the engine 

cylinder; and J, its piston. The piston is shown at the 
beginning of its stroke, the crank H on the dead centre, 
the small crank G in position for opening the steam port K, 
and at about 100 deg. in advance of the crank H. During 
| the time the crank H is on the centre, steam is passing 
| through the small port L and along the pipe M to the end 
| of the auxiliary cylinder E, and pressing the piston F in 
| the direction of the arrow will move the crank H by the 
crank G past its dead centre inte a position in which it has 
| power. The crank H_ will then carry the crank G to its 
lead centre and the slide A to the end of its stroke. Mean- 
| while the projection N on the sling B, will touch the pro- 
jection O, on the slide C, and push it across the port L, 
opening the same to the exhaust, and opening the port S 
at the other end of the auxiliary slide, and admitting steam 
to the other side of the small piston F, to repeat the action 
on the opposite dead centres, the two cranks thus con- 
tinuing to assist each other, and maintaining a continuous 
| rotation of the crankshaft P. The small crank G repre- 
| sents the usual eccentric for working the slide valve, its 
| action being the same; but, to avoid friction, Messrs, 
Shand have reduced its diameter and call it a crank. 
Several of these engines have been built, and are giving 
| satisfaction in Glasgow, Pesth, and Vienna; the manu- 
facturers also have in hand others of the same build, two 
having been just ordered for the Metropolitan Fire Brigade. 


15-TON STEAM HAMMER AT THE VIENNA 
EXHIBITION, 

Tun great development which has taken place during the 

last ten years in the manufacture of large forgings of both 

to the construction of large 

such 


id steel, has given rise 
steam hammers which should enable 
heavy masses to be successfully worked. Steam hammers of 
10 to 15 tons weight, with a correspondingly large stroke have, 
therefore, become ne essary to Ils, the construction of which 
demands great strength and simplicity. The building of 
steam hammers has been taken up on the Continent to a 
considerable extent by the Mirkische Maschinenbau-Anstalt, 
formerly Messrs. Kamp and Co., of Wetter-on-the-Ruhr, 
in Westphalia, who are the exhibitors of the large steam 
hammer in the central part of the Machinery Hall at the 
| Vienna Exhibition, a hammer of which we publish this week 
a two-page illustration. ‘This hammer is an original design 
of the firm above named, which has been continually im- 
proved and simplified from practical results during the last 
| seven or eight years, so that the hammer, as shown at 
| Vienna, may be considered to fairly represent its makers’ 


| irona 


jand powerful 


| latest practice. 
it lies in the nature of a steam hammer that the greater 
the effect upon the pieces to be forged the greater are the 
destructive consequences with respect to itself. The proper 
acknowledgment of these consequences forms the principle 
upon which the design has been based, the problem being 
to counteract the effects in the most efficient manner. Refer- 





ring to our illustrations, it will be seen that the standards 
of the hammer, carrying on the top the steam cylinder, are 
placed on a wrought-iron girder, supported by two wrought. 
iron columns, an arrangement which gives~ a certaip 
elasticity to the whole construction, while at the same time 
it affords a larger space around the anvil of the hammer 
and thus facilitates the free movements of the workmen, 

For most cases a span of 20 ft. from centre to centre of the 

column will be sufficient, whilst for the manufacture of very 

difficult forgings, a span of 25 ft. may be useful. The span 
in the 15-ton hammer, shown in our engraving, is 20 {t. 9ig, 

The two heavy cast-iron standards offer a sufficient mag 
for counteracting the often heavy and destructive rebound. 
ing blows of the hammer. The wrought-iron bridge keepg 
these masses of iron firmly together, and prevents any giving 
way of the uprights. These latter are not only connected 
by a number of tightly-fitted bolts, but both uprights or 
standards are also fitted closely against the upper and 
lower cover plates of the girder, so that a movement would 
necessitate the shearing of all the rivets that pass through 
the plates, 

The arrangement and working of the hammer is very 
simple, and will easily be understood from the engraving, 
but we may state that the piston and piston rod are made of 
best crucible cast steel, and that the hammer is single. 
acting, and is provided with double-seated equilibrium 
valves, which are worked by hand. 

The weight of the tup of the hammer is, as stated above, 
15 tons, the height of fall 8 ft. 3in., the diameter of the 
cylinder 3 ft. 8} ft., (1.098 m.), and the total weight of the 
hammer without block and anvil is 47,500 kilogrammes, or 
874 tons, distributed in about the following manner: Each 
upright or standard, 14} tons; cylinder, 5 tons; bedplate 
for cylinder at the top of uprights, 54 tons; bedplates for 
foundation, 7 tons; each wrought-iron column, 2} tons; 
bridge, 6} tons; tup with piston and piston rod, 15 tons, 
Considering the insufficient lifting appliances that were 
available in the Machinery Hall of the Vienna Exhibition 
during the time of installation, the erection of this hammer 
was a work of considerable difficulty. The chief dimensions 
of the other hammers built by the Markische Maschinenbau 
Anstalt on the same system are : 

Weight of Height of Diameter of 
Tup. Fall. Cylinder. 
tons. t. in. t. In. 

16 al 3 ae cg 3 %} 
10 , My one 3 1 
74 5 10 - 10 
-  . 5 2 al 2a 210 
6 ove - 5 2 eee eos 2 6 

The two last-named hammers are used for the forging of disc 

wheels, and work with steam acting above the piston, whilst 

the others act by their own weight only. All the hammers 
are provided with hand worked valves. 


= = SS 


REINECKE’S HORIZONTAL ENGINE. 

WE have already mentioned, in speaking of the Corliss 
engines exhibited at Vienna,* that several of them were 
fitted with gear similar to that now used in America on the 
real Corliss engines. In order to describe this gear in detail 
we now illustrate, on pages 108 and 109, the Corliss engine 
sent to Vienna by Herr C. Reinecke, of Konigsberg, which 
will be found at work in the pavilion in which are the German 
ice and brick- making machines to the north of the Machinery 
Hall. Figs. 1 to 4 show the engine in outline and its founda- 
tions; Figs. 5 to 7 show the valve gear to an enlarged scale. 
Fig. 1 is a side elevation of the engine; Fig. 2 a plan of the 
foundations ; Fig. 3 is a cross section of the whole through 
the bedplate ; and Fig. 4 a section through the flywheel 
pit; Fig. 5 is a side elevation of the valve gear and 
governor; Fig. 6 a plan of the same with the omission of 
the valve connecting rods ; and Fig. 7 is a skeleton view of 
the gear with outline section of the cylinder. 

About the engine itself we need not say much, as it does 
not present any special points of interest in its construction 
apart from the valve gear. The cylinder has a diameter of 
1 ft. 5 im, and a stroke of 2ft. 9in. The bedplate (as 
will be seen from Fig. 3) is in section the shape of 4 
Hodgkinson’s beam put on its side. The air pump is worked 
direct from the piston rod, and is cast separately from the 
condenser, on the top of which it stands. The guide feet of 
the piston rod head (which is—we know not why—of 
brass) are adjustable, and the main bearing brasses are 
adjustable both ways. The design of the engine would be 
much improved, as well as simplified, if the principal cast- 
ings were not made in so many separate parts. Instead of 
casting everything in one which could have been cast im 
one, the opposite plan bas been apparently followed, and ‘he 
castings are as Numerous, rather than as few, as possible. 

The arrangement of the gear for working the valves is a8 
follows: The eccentric rod, the length of which is adjust- 
able, as will be seen, gives an oscillating motion to a kind 
of triangular dise, which vibrates on a pin fixed in the 
large irregularly-shaped bracket seen in Figs. Sand 7. Ia 
this disc (we use the word because, although not circular in 
shape, it serves the same purpose as the circular disc in the 
older engines) are four pins, of which the two to the right 
drive the two exhaust valves through connecting rods of 
adjustable length. The construction of the exhaust valves 
is shown in Fig. 7, from which it will be seen that, 43 


® See Exoisgxzine, June 27, 1873. 
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Avoust 8, 1873.] 103 
os asaal, they are driven by a flattened spindle, and that STEAM JACKETS. trust that we have combined with these great strength and 
the actual opening and closing takes place in the valve To rux Eprror or Exarsxeutne. automatic expansion, and produced a “ simple eylinder 
tox upon the port furthest from the cylinder, the wholeof| Srm,—Ina to a letter from Mesers. Garrett and fiekt, 1 with a single slide, economical of fuel either with 
the valve box unoccupied by the valve having to be filled | Sons in your paper of the 11th inst. referonce is made toa light, heavy, or variable 


with steam each stroke, The two pins on the side of the 
dise nearest the crankshaft give a continuous vibration to 
>» Ticht cast-iron vertical levers having a [ section 


aevesh mut the greater part of their length, and working on 
a pin fixed at the bottom of the same bracket as the centre 

’ the disc. In the top of these levers are pins, on 
which work fre@dly the horns or catches which open the 


.m valves. These are made of iron, faced with steel at 
atch, and a small weight is placed on the front (the 
right-hand side) of each, to that that end shall 
siwats lrop inte gear when free to do so. The back ends 
ye horns are curved upwards, and work underneath a 

5 on a lever, the position of which is regulated by the 
vernor, which is on Buss’s patent. On the back of the 
cal levers are strong steel springs fast to them at the 
tom. but free at the top, and these springs are connected 
hort rods to the rods of the air cylinder piston, to the 

t sides of which are attached the connecting rods, which 

« the-steam-valve levers direct. The action of this gear 

| be better understood by a reference to the left-hand 
steam valve in Fig. 7, which is just being opened. The 
lever is being drawn towards the cylinder by 

nin on the disc, and the catch lever on the end of it is 
ing the end of the rod through which, in almost a 
line, the valve is worked, and thus opens it. This 

being thus compelled to move, draws the spring after 

t along with the lever, and this motion continues until the 
n is brought so far forward as to come in contact with 
stop on the governor lever. When this occurs the horn 
essed down, the catch instantly released, and the spring, 
g itself from the back of the lever, immediately 

s the valve, the air cylinder or dash-pot preventing 
k. The spring then remains stationary until the lever 
nes back, when the catch again falls into gear, and the 
The outer ends of the valve 
e carried in brackets bolted to the bedplate, which 
ng past the side of the cylinder. The valves 
e of the usual description, and do not call for 


ial mention. 


insure 


>} 


separatiz 


process is repeate d. 


les ar 






BEDE’S CORLISS ENGINE. 
To tugs Eprror oF Ex@inrerina. 

Sin,—We read, in the Engtnerntne of the 18th of Jaly, 
tw tters, one from Mr. George Dowell, the other from Mr. 
W. Inglis, both concerning our steam engine at the Exhibi- 

not Vienna. These gentlemen object to our engine on 
aceount of what they assert to be the diffieult aevess to the 
piston. We shall be very happy if we meet with no other 
riticiam. Indeed, the cover of our cylinder with its valves 
und their supports, weighs 633 kilogrammes~this not being 

xactly, as Mr. Dowell says, the fourth part of the weight of 

» engine, which weighs 16,100 kilog. Moreover, it is to be 
noticed that when it is convenient to examine the piston it is 
convenient to examine the valves and their chests, and 

juently to dismount the valves and their supports, which 
reduces the weight of the cover to 515 kilog. 
We thought that the difference of consumption—small 
t may be—resulting from the diminution of the clearance, 
# a continuous advantage, important enough to compensate 
for the diffieulty of removing perhaps once a year the four 
teof the joint of the exhaust pipe, and letting slide a 
ght of about half a ton on the back rod of the piston. 
We may add that in well-made Corliss engines it is scarcely 

cessary to examine the piston once a year. We have, and 
Mr. Inglis has certainly ia numerous pistons working for 
many years without any alteration. 

We are aware that the idea of putting the Corliss valves 

the eylinder cover is not new, but its application could 
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we 
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ave no importance but for the arrangement of our exhaust 
s. We can speak freely of this excellent arrangement 

is not our invention, but that of our coadjutora, 

Messrs. Farcot and Sons, the grantees of our original trench 
I and the co-proprietors of our last patent. These 
wh engineers, to which Messrs. Dowell and Inglis 
tainly concede some merit, have designed this ar- 
ment for a large steam engine, with a piston 
in diameter and 1.800 m. stroke. Ace rding to Mr. 
the access to such a piston would be quite impossible. 
ver, we have too high an idea of his practical knowledge 
attempt to explain to him the different modes of dis- 
t and remounting in a few hours the covers and 
argest steam engine. 


ause it 


, 
g 
f the 
also aware that in Messrs. Inglis and Spencer’s en- 
gine the cylinder is made of four separate parts, but the ar- 
rangement is quite different to ours, as well as ite intended 
The prince iple novelty of our arrangement is, as we 
the original and excellent form of the exhaust valve, 
Vs , being a movable part of the cylinder, gives, when 
I ) g ’ 
no clearance at all, while in all the Corliss engines the 
| bout the exhaust valves amount to a very important 
Clearance, 


spaces 


Yours faithfully, 


Verviers, August 1, 1873. Bupz asp Co, 


Asotaer Great Canat Prosect.—A foreign company has 
the Porte for a concession of a canal from the 

ack Sea to the valley of Kiathoné, so as to umite the waters 
the Euxine with those of the Golden Horn. The appli- 
cants for the concession seem to entertein very large ideas: 
ropose that the canal shall be wide and deep enough 
slow of the passage of vessels of all sizes, and docks, 
stores, workshops, hotels, &ec., are to be constructed en 
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eylinder of an en of our make, illustrated in your paper 
of July 19th, 1872; and it is asserted that the steam 
through the jacket before entering the cylinder. If 
Garrett will refer to the description at 47 of the same 
number they will read that “ steam is supplied to the engine 
by an independent passage.” Through an error in the 
illustration the annular steam space appears open to the slide 
case, the tracing herewith shows the section as it should have 
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The alleged extra jvint due to steam jacketting to which 
Mesers. Garrett object does not here exist, the jacket core 
when the casting is made being supported by iron tubing, 
the small holes through which the tubes passed being stopped 
by screwed plugs. 
"The iootledion in Messrs. Garrett's letter of July 14th 
that by our arrangement the steam must be both damped 
and throttled is amply ——— by the Cardiff trial. Our 
engine there had no second valve and drove the heaviest load 
on the brake, 20 horse power (being only an 8 horse power 
engine), yet the steam used per indicated power was but 
27.6 Ib., the lowest but two of all the engines tried. And, 
although our piston speed was 360 ft. per mmute—the quickest 
of all the engines tested—yet the throttling was the least, 
the initial pressure being 77.2 Ib. with 80 Ib. in the boiler. 
We agree with Messrs. Garrett as to “ high pressure and a 





high piston speed,” “ lightness and extreme simplicity ;” but 


Yours faithfully, 
E. R. AND P. Tvawer. 
St. Peter's Iron Works, Ipswich, July 30, 1873. 





EXPANSION LINKS. 
To tax Eotros ov Exorneseine. 

S1a,—I enclose a sketeh of an expansion and roversing link, 
which you may perhaps think 
deserving of a place in your 
columns. I consider it es ly 
adapted to engines, the links of 
which are shiited by a simple 
lever. 

By turning the hand wheel 
the upper bar is drawn along, 
and at the same time forced 
down on the block by the wedges, 
thus holding it (the block) in 
any desired position ; at the same 
time the bolt in the quadrant is 
to be released and fastened back, 
allowing the lever to vibrate. 

This link might, I think, be 

used with advantage on steam- 
ships when out at sea; it will 
not, of course, prevent the en- 
gines being handled in the usual 
way when working into, or out 
of, port. 
_ I came from New York lately 
in a steamship fitted with en- 
gines on the compound principle, 
the links of which were of the 
ordinary pattern. As the re- 
versing levers, instead of being 
attached to the framing, were 
hung to the footplates, arid 
the bolt holes in quadrant were 
made oval, allowing the bolt to 
work at least ths of an inch, 
the whole thing, of course, made 
a most confounded racket. 

It oceurred to me one night, 
when coming down the Red Sea, 
to let the levers vibrate, allow- 
ing the end of each link to bear 
against the blocks. The plan 
succeeded admirably, the links 
working almost noiselessly, and, 
as we never used them br cut- 
ting off, we worked them in this way ever afterwards. 

Yours very truly. 
W. E, Carrie. 








Yokohama, May 23, 1873. 
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MACHINE FOR SHAPING SHIPS’ MODELS.* 
By Mr. W. Froups, F.RS. 

Iw the ordinary method of building up models of ships for 
experimental purposes a series of horizontal thin layers of 
boards are used. Where, however, the form uires to be 
modified, a complete set of profile boards have to be drawn 
out and shaped, which is a tedious and expensive process. To 
obviate this an arrangement of revolving cutters, workin 
from templates upon a model made from an easily-mould 
material, was devised by the author on the principle of curvi- 
linear shaping machines. The material used is hard paraffin, 
which possesses every qualification for its purpose, being 
easily moulded, and readily worked, and afterwards polished. 
The models are cast hollow, about 10ft. in length and 1} in. 
in thickness, a clay mould being used. The model is made 
fast to a travelling table, which is carried upon two pairs of 
flanged wheels running on rails. A pair of revolving cutters 
—on each side of the model—are run at a speed of about 
1500 revolutions per minute. They work on vertical 
spindles carried in sliding frames, having a hor zontal move- 
ment at right angles to that of the travelling table. The 
sliding frames are so coupled together that their movements 
correspond, but they work in opposite directions. The 
cutters are caused to copy upon the model the desired water 
line from the small seale template which travels proportion- 
ally to the model. The template influences the model 
through a series of bell-crank levers, coupled by horizontal 
and vertical links to a central bar sliding vertically in fixed 
guides, and acting upon a tracer bar which follows tae course 
of the template. The arrangement gives a truly parallel 
copying movement, the proportion between the scale of the 
model and that of the template being adjustable to any de- 
sired fractional amount. The cutter spindles are driven by a 
smal! steam engine. The templates are made changeable in 
form by using a thin steel ri for the profile, the ribbon 
having a series of brass hinges screwed to it, and fixed each 
on the end of a square steel rod, which passes through a 
double straight edge, armed with hinged guides set 
screws, by which the rod may be ¢lamped in any position. 
These rods act as ordinates to the curve, and hold the steel 
ribbon in the desired eurved outline. 








Tvexisu ContRacts.—T wo officers attached to the Turkish 
Ministry of Public Works have left Constantinople fur 
Marseilles for the purpose of giving out orders for railway 
matériel in France. The Seraskeriate has invited covtrac's 
for the supply of 2000 English Adams’ revolvers for the 
Turkish army. 


* Abstract of paper read before the Institution of Mv- 











chanical Eogineors at Penzance. 
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supplied with “ ENGINEERING” from this office, post 
Sree, for the swm of 11, 148. 8d. ($8.52, gold) per annum, 
payable in advance. Subscriptions (payable in advance) 
for this Journal (delivered post free) will also be received 
by Me. Hanpine, at the New York office above mentioned, 
at the rate of $9.30 present currency. 
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METROPOLITAN GAS SUPPLY. 
year 1872 presented some interesting and 
iaious facts in reference to the gas supply of 
troy lis, It will be quite unnecessary to re- 
ny of our readers of the fact, that, for all 
cal purposes, London is simply in the hands of 
2 er of private companies who hold an uncon- 
i mm mopoly of the supply of the most im- 


‘nt form of artificial illumimation. -In London, 


dependent on the supply of gas, and its stoppage 
would lead to the greatest possible inconvenience. 
Some two years ago we witnessed this at Leeds, 
where, owing to an explosion having taken place at 
one of the gas works in the morning, the greater 
portion of the city, both in and out of doors, was 
literally in darkness, Habit had rendered the use of 
candles and the demand for them exceedingly small, 
consequently in some of even the largest hotels light 
was impossible. Edinburgh and Glasgow would be 
in even a worse case, but fortunately in these cities 
the supply of gas is vested in the corporations, and 
consequently each user of gas is to all intent a 
shareholder, and has a direct personal interest in 
the general conduction of the works and supply. 
To a certain extent, therefore, he may have some 
control on the general management. The water 
supply in these and some other provincial cities is 
also under corporate jurisdiction. 

But our unwieldly metropolis is not in such a for- 
tunate position. It is the battle-field of water and 
gas companies, and it is to the doings of the latter in 
1872, as recorded in their accounts presented to tke 
Houses of Parliament, and recently published, that 
we now draw attention. ‘The gas question became 
of great interest towards the close of last year owing 
to the “ strike” that took place among the gasmen, 
which caused so much inconvenience, and led to 
great possible danger in regard to the peace and 
even safety of London. 

During the last twenty years many attempts have 
been made to establish companies in opposition to 
their already existing and powerful rivals. But 
consolidation and amalgamation have prevented any 
of the intended benefits that might have been sup- 
posed to have arisen. It is evident that a new gas 
company must invest an immense amount of capital 
in laying pipes side by side with those already exist- 
ing, and chat the capital might become a dead loss 
if the original companies resolved to reduce their 
price temporarily or permanently, Besides, the con- 
sumption of gas is not accidental. The total require- 
ments of any neighbourhood can be calculated with 
a nicety, just as may be done in estimating the pro- 
bable traffic on a proposed new railway. In the 
latter system, the year 1847 presented an immense 
number of competing schemes in opposition to 
already existing lines, but after a lapse of nearly 
thirty years it has been found that none of the great 
trunk lines really compete with each other; their 
own localities, that is, the adjacencies of each line, 
furnish the really profitable part of the traffic, 
Precisely the same occurs in reference to our gas 
supply in respect to the metropolis, Hence the 
new companies as a rule have been absorbed by the 
old, and these generally are conducted on principles 
that further their mutual interests. The Great 
Central, the City, and others have thus disappeared 
under the powerful influence of the Chartered Com- 
pany. 

The price of coal adds an additional interest to 
the accounts rendered by the companies. It is too 
well known that during the last twelve months this 
has risen to nearly double that of preceding rates. 
The recent Commission on the coal question has 
left it just as might have been expected—simply 
one of supply and demand. The increase in the 
price of iron naturally stimulated, with an in- 
creased production of the metal, to an increase in 
the selling price of coal, and this largely added to 
the expenditure of the metropolitan gas com- 
panies. The total quantity consumed by them in 
1872 was 1,224,239 tons of common, and 128,414 
tons of cannel coal, giving a total of 1,352,653 
tons. In round numbers this may be estimated at 
about one and a half per cent. of the total = 
duction of the coal mines in the United Kingdom. 
A remarkable fact may be here noticed in regard to 
the ratio of cannel to ordinary coal in the metro- 
politan gas supply. It appears that the Chartered 
Company used 368,958 tons of common to 76,549 
tons of cannel; the Imperial, 363,075 of common 
to 22,563 of cannel; the Phoenix, 125,666 tons of 
common to 6439 tons of cannel; the London, 
102,026 tens of common to 5346 tons of cannel. 
While the total ratio of common to cannel coal 
employed is nearly as 10 to 1, the individual ratio 
of the companies (including others we have not 
named) greatly varies. ‘ 

The proportion of cannel coal employed is one 
of importance to the consumer. In round numbers 
the candle value of cannel gas is equal to about 
double that of ordinary coal gas ceteris paribus. 
Thus while common London gas gives a 13-candle 


light, Practically, therefore, the manufacture of 
gas may be so re as to produce any inter- 
mediate quality of gas between the extremes we 
have indicated. But the question of cost is another 
important item, Cannel coal has to be brought to 
London at a heavy cost for carriage, and is at the 
pit’s mouth of higher va'ue than other coal, while 
at Wigan and near Glasgow (Lesmahagow) it exists 
beneath the towns in which it is used for gas- 
making. Cannel coal is the richest of any 
kind in hydro-carbons, and is diametrically in 
chemical contrast with the anthracite got from 
Wales, the latter containing only a small amount of 
hydro-carbons. Mean way between these two ex- 
tremes are many varieties of coal, the best, how- 
ever, of the ordinary kinds being such as are ob- 
tained from the Northumberland and Durham 
fields, In respect to these another advantage 
arises from the fact that such coal is readily con- 
veyed from the mine to the gas-house by ship and 
barge at a far less cost than that incurred in rail- 
way carriage for an equal distance. 

Here may be properly noticed the various pro- 
posals that have been made, and companies formed 
during the last twelve months to increase the illu- 
minating power of ordinary coal gas, or to provide 
equally illuminating substitutes. Some of these 
have been noticed in the last two volumes of En- 
GINEERING. We fail to find any real novelty in any 
of such proposals, for they are all modifications of 
plans that have been patented or suggested during 
the last twenty years. Any one having the slightest 
knowledge of the chemistry of gas manufacture, 
must be aware that if gas be passed through many 
of the hydro-carbons, it has its lighting power in- 
creased, If such ‘‘hydro-carbons” are produced 
from oil, as obtained naturally, then their cost 
would not be too high to be economically used, but 
if they are the product of coal distillation, it would 
be very doubtful if they could pay. It would be 
far better for the gas company to employ a better 
mixture of coal in the first production of the gas. 
As, of course, gas is paid for by the 1000 cubic feet, 
it is to the interest of the company to get as much 
as possible from a ton of coals, ‘Thus, if 11,000 ft. 
instead of 10,000 ft. be produced from a ton, the 
bulk of gas is increased by one-tenth. Generally, 
however, the result is a gas of inferior illuminating 
power ; consequently, the consumer has to burn 
more gas to produce the required light, and hence 
in the long run he is the loser. 

The gas monopoly having been firmly established 
in the metropolis, it became necessary that some 
control should be held on the proceedings of the 
companies. ‘This is provided for by various Acts 
of Parliament in regard to price, purity, and other 
conditions of the supply ; and the accounts to which 
we are now drawing attention have been furnished 
in obedience to certain requirements of these Acta. 
Beside the question of the price of coal, many other 
items affect the price of producing gas. It appears 
that the total capital invested in the manufacture 
of the metropolitan gas is 9,385,626. The two 
largest companies are the Chartered, with a capital 
of 3,514,271/.; and the Imperial, with one of 
2,673,425. The Pheenix and London have re- 
spective capitals of 971,000/. and 829,863/., giving a 
total of about eight millions sterling as the capital 
of the four leading metropolitan gas companies. 

To meet all charges, dividends, &c., the follow- 
ing appear as the receipts of some of these during 
1872, independent, however, of the rental of meters 
and other miscellaneous receipts. ‘The Chartered 
Company received 700,6001. for gas, and 169,335/, 
for coke, gas liquor, &c.; the respective receipts of 
the Imperial were 619,455/., and 158,038/.; of the 
Phoenix, 213,194, and 58,284/.; and of the Lon. 
don, 182,119/., and 51,422/. Roughly it may be 
estimated that for 1872 the receipts for residual 
products were about one-fourth of, or 25 per cent. 
on, the receipts for gas. Towards the end of the 
year, however, the — price of coal enhanced 
that of gas coke, which, retailed, fetched double 
its ordinary value. The remaining residual pro- 
ducts, such as ammoniacal liquor, tar, &c., being 
the subjects of annual contracts, were, of course, 
not affected in price so far as the gas companies 
were concerned. We have already stated the total 
quantity of coals used in the year by each of the 
four leading companies. . 

The losses that occurred to the companies 
owing to the strike, so far as increased expendi- 
ture was concerned, seem comparatively trifling, 
perhaps not exceeding 10,000/. for all the com- 
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Company charge about 4000/. to this account of 
loss; it must be remembered, however, that for 
some days the production of gas was greatly de- 
creased, and consequently, at the same time, the 
receipts of the companies were proportionately 
affected. Simultaneously the price of coal rapidly 
and, in fact, a combination of these and oth: 
circumstances necessitated an appeal to Parliamen 
for authority to increase the price charged to the con- 
limits previously assigns 
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charters of those companies, A most important item 
of the cost in supplying gas is the en us 
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and sent from the gas house, and that which rea hes 
and is measured in the meters of the consume \ 
very large proportion of the gas produced is entirely 
l t the ogh leakage and other causes I very “ul 
foot of h loss indicates a waste of coal, and of 
lab r wares, and cay tal, beside tl ir I us | 
effect of the gas escaping from the mains and service | 
pipes in a sanitary point of view This p t was | 
treated at the m« ng of gas engir D 
Scotland, as reported in our last volume, and nume- 
rous practical suggestions were made to remedy this | 
serious evil ; 


| 


he practical results to be derived from 


t 
the perusal of such accounts are those which lead to 
an improved supply of gas in the metropolis in re- 
gard to quantity, lity, purity, and price The 
quantity is managed by the gas companies by ex- 
tracting every foot px ssible out of each ton of coals 
But this affects the quality in respect to the illumi- 


wer of the gas, for as a rule the light 
f gas is inversely as the amount of gas 
afforded bya given weight of coal, On the qui 


of purity much has yet to be done, for the quantity of 


stion 


iiphur compounds found in London gas is far in| 


excess of what it should be. The amount of damac: 


done to coloured goods, furniture, books, &c., caused 
by the sulphuric a id, &c., thus produced, is 
enormous his, together with arsenic and other 
impurities, has an injurious effect on health. TI 


usual mode of burning gas is another source of great 
Bad burners, and even good, are fixed at a 
elevation beyond th place at 
ght is used, and as the intensity of 
of the distance from its sour: 


waste 
which thei: 


light 


vreat 


versely as the squar 


it can be no matter of surprise that a gas bill becom« 8} 
| introduce 


trade, industrial, and domesti 
affairs Wee xpect no remedy for this by any great 


a serious tax on 
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! very in gas-ma ge. but rather from the perf 

tion of existing arrangements, both in regard to pr 

duction and burning 

rHE PATENT CONGRESS AT VIENNA 
One of the most important of all the Interna- 


intended to be held 
Exhibition at 


tional ¢ ongresses originally 


in connexion with the Universal 


| compli 


lof patents f 


existing patent laws, which are now as various as 
they are complicated. 

It would scarcely be in accordance with the im- 
portance of the pending question of patent protec- 
tion to disregard the chief arguments of its oppo- 


nents. There exists, at the present time, an anti- 
patent movement, which, since 1860, has exerted 
itself, and, owing to the influence of its leaders, 
with some success, in creating false ideas as to the 
policy aud morality of granting patent protection 
of any kind ‘*Complete abolition of all patents 
for inventions” is the platform of this movement ; 
‘Patent protection, the improvement and reform 
of the existing Patent Laws, if possible, on a uni- 


forn. basis, and by international agreement” is the 


watchword of the other. 
The present condition of patent legislati: 
t advanced countries shows on which side the 
majority is to be found. With the exception of 
Switzerland and Holland (which recently abolished 
hex patent law), the legislations of all the other in- 
lustrial states recognise, at the present time, the 


’ 
ym im tie 


protection of patents as a necessity an 1 the history 
if the patent system for the last twenty years is a 


ontinuous evidence of the tendencies of the re- 
spective Governments to bring about a ti unsforma- 
tion of the present patent laws, not in the direction 
of a gradual abolition, but in the direction of a 
thorough reform of patent protection, and espec 
in removing the disadvantages of a territorial limi- 
tation of patents granted for inventions. 

All the views, however—even those of the advo- 
ates of patent protection—combine invariably and 
unexceptionally in this, that the protection of the 
rights of inventors need new forms corresponding to 
altered commercial relations, and that the 
tion of this question of reform should not be aimed 
at separately, as hitherto, by each unit of the great 
commercial community, but rather that a 

jlution, common to all countries, should be ac- 
shed by international agreement. 

This work of reform can the less dispense with 
such unanimity, as the present territorial limitation 

r inventions constitutes one of the 
chief defects of the existing system, and as matters 
now stand, the days of patent prosecution on the 
Continent may be regarded as numbered, should 
the effort fail to establish an universal rule, and to 
it into the law of nations. 

We live no longer in atime of industrial action 
which is strictly confined and removed from foreign 


ially 


solu- 


com- 


competition, and where slow communication pre- 
| 


Vienna, is undoubtedly that, the object of which is | 
to take into consideration the present state of Patent | 
Legislation in various countries, and the assimilation | 


of the same, if possible, on a uniform basis 

It will be in the recollection of many of our 
readers, that months before the opening of the 
Vienna Exhibition, the alleged unsatisfactory stat 
of the Austrian Patent Laws was largely discussed 
und commented upon in the English, and more par- 
ticularly in the American newspapers, and many ma- 
nufacturers and inventors in both countries objected 
» send any articles to the Vienna Exhibition on 
unt. 
As a matter of controversy the question of th 
night of invention is scarcely twenty years < ld, 
though as an ol 1 











ick to former centuries, as for instance, in Great 
britain, where the right of the Crown to the conces- 
n of patents for invention was established by 
Acta of Parliament of 1623. 
Asa subject of controversy the patent protection 


juestion possesses its peculiar history, notwithstand- 
ing its recent date. As the question now stands it 


includes no longer the simple inquiry, how 


right of the inventor is to be protected in th 


best 


t of ke gislation its origin extends | 


snd most judicious manner, most conformable to its 


design, and with 
welfare, and whether the natural right of the in- 
ventor may be regarded, 


justified ; but the question rather imposes upon 


those who occupy themselves with ita consideration, | 


first, the duty of refuting the most recent doubts 
and scruples against the practicability and economi- 
eal utility of such a protection, and then of en- 
deavouring to effect a uniform modification of the 


vents or delays the utilisation of inventions. We 
live in an age of liberal customs policy. Steam and 
electricity have newly united once isolated seats of 
industry in a way never dreamt of ; and the mutual 
exchange of goods shows to-day a magnitude which 
a generation ago no one could have imagined. 
Under such altered relations the patent granted for 
an invention in one country becomes in fact a re- 
striction, unprofitable and obstructive, if the same 
invention, without limitation or increase in price, 
becomes common property in an adjoining country. 
rhe artisan who must work in the one country, 
with the auxiliary material patented there, and 
therefore dearer in price, will suffer an essential in- 
jury as soon as the same material is produced in the 
other country, not only without restriction, but 
with a damaging competition. Moreover, a con- 
tinuance of the hitherto antagonistic views and 
measures would scarcely conduce to the preserva- 
tion of general harmony; and if, for example, 
patent protection were maintained in one country, 
so as to attract thereby skilled operatives from 
another, then the danger of disturbance of the 
international industrial balance might readily be 
prehended. Such and similar inconveniences can 
ily be averted by the common action of all civilised 
states disposed to the maintenance of patent pro- 
ion. 
1e solution of this problem may be alike difficult 
tedious, but the impossibility of its solution has 


‘ 


at 
a} 


the) not yet been proved, and it is, at all events, a pro- 


blem, the importance of which is worthy the effort. 


The Vienna Exhibition of 1873, called into ex- 


the least prejudice to the general | istence for the embodiment of universal progress in 


culture, seems peculiarly adapted to pay that tri- 


in advance, as absolutely | bute due te the spirit of invention, even from the 


standpoint of modern k gislation, and to form a 
starting point for a new and universal codification 
of the nights of inventors. Had there been any 


doubt of the connexion of this right with the aims 
and ends of such an Universal Exhibition, previous 
experience would have solved it. 











=o eee 

The recent patent legislation of England is the 
immediate result of the London Exhibitions of 195) 
and 1862, while the Paris Exhibitions of 1855 and 
1867 produced, as is well known, tempo 
tection laws, which it was thought expedient to 
imitate in the preparatory acts for the Vienna Unj. 
versal Exhibition of 1873 (Law of November }3, 
1872, for the protection of inventions, trade marks, 
and designs.) 

Under such circumstances there has assembled 
at the Jury Pavilion in the Exhibition grounds, 
the International Congress, convened for the pur- 
pose of considering the question of patent protec. 
tions, Should the discussion, as may be expected, 
result in a vote in favour of patent protection, the 
congress will then proceed, on the basis of experience 
of various countries and the materials collected, to 
the consideration of, and agreement upon, funda- 
mental printiples for an international reform of 
patent legislation. 

For some weeks past a preparatory committee, 
appointed in accordance with the original pro. 
gramme, and consisting of gentlemen belonging to 
the different countries and commissions represented 
atthe Exhibition, has been zealously at work to 
ring into a debatable shape the questions and 
matters to be submitted to the consideration of the 
Congress. From the deliberations of this prepara- 
tory committee emanated the following programme, 
proposed to be discussed by the Congress. 


The International Congress may please to resolve : 

1. That protection of inventions is to be guaranteed by law 
in all civilised countries. 

Protection by patent, if guaranteed in an adequate and 
judicious manner, will be conducive to stimulate useful in- 
ventions, to improve the mode of production, thereby in- 
creasing production itself, and making it cheaper, and to ex- 
tend the consumption, thus promoting national welfare. On 
the other hand, dthere be none, or an inadequate protection of 
inventions, national industry will become stagnant and retro- 
grade, the spirit of invention will be stifled, the introduction 
of new inventions checked, and the native inventer forced to 
seek a more favourable field of action elsewhere, where his 
talent will be recognised and his labour protected and re- 
warded. 

This question will be introduced by Mr. Carl Pieper, C.E., 
of Dresden. 

IL. If the object of patent protection is to be attained in an 
adequate manner, it will be imperative that the various states 
should bring about, as speedily as possible by international 
agreement, a reform of the patent legislation. 

III. As regards the rules to be established, the Congress 
recommends in particular the English and American Jaws as 
a basis, as well as the draft of a law proposed for Germany 
by the Society of German Engineers. 

This point will be introduced by Dr. Hermann Grothe, of 
Berlin. 

IV. As fundamental principles for an international agree- 
ment on patent legislation, the following pointe should be 
kept in view: 

(a.) It is desirable that the various states should publish 
and exchange all patents directly after they have bern 
granted, in such a manner that copies of each patent may be 
a by the inhabitants of other countries. 

his question will be introduced by Professor Dr. Kloster- 
mann, of Bonn. 

(».) It would be, if at all possible of accomplishment, ad- 
visable that each state should admit and attach to its patent 
office representatives of other countries. 

To be introduced by Professor Dr. Klostermann, of Bonn 

(c.) It is to be recommended that a system of prelimivary 
examination should be adopted, analogous to the provisions 
of the laws above mentioned. 

This point to be introduced by Dr. Rosenthal, of Calogne. 

(e.) The expenses of obtaining and keeping in force 
patent should be moderate in all countries, and based upon & 
progressive scale. 

lo be introduced by Professor Jaunasch, of Prokau, 
Silesia. 

(f.) Only the first inventor, his heirs and assigns, are en- 
titled to a patent. 

To be introduced by Dr. Ratkowsky, of Vienna. 


The Congress opened with its first séance 
on the 4th of August, the place of meeting 
being the Jury Pavilion in the Exhibition grounds. 
Baron Schwarz-Senborn opened the proceedings 
with an address in German and English, avd 
was afterwards proposed for election as hb )- 
norary president by Mr. W. C. Siemens, This 
proposition being acceded to, Baron Schwarz pro- 
posed for election the following gentlemen 4 
members of Council. President, Mr. William ©. 
Siemens; Vice-presidents, for Great Britain, Mr. 
Webster, Q.C.; Germany, Dr. Werner Siemens; 
Austria, Councillor Neumann ; United States, Mr. 
Hamilton Hill. Secretaries : Professor Rosenthal of 
Cologne and Doctor Von Rospas, Doctor KRat- 
kowsky, and Professor Exner, of Vienna, am 
Mr. Black of New York. Speeches will be de- 
livered both in German and English,and the s¢ances 
of the Congress will last during four days. 
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: 1 I There is no waste, as the scrapings will all melt f tre of each of the here 

ate INSTITUTION OF MECHAN e, i melt for] cen grinding discs, it i 
THE INSTIT 1 ge ANICAL another model, whilst old models, when done with, | pulverised, and passes out thetagh tha dations fo 


Tue proceedings of the Institution of Mechanical 
Engineers, on the first day of the meeting at 
Penzance, were reported by us last week. We need 
therefore only now mention that they consisted of 
the reading and discussion of papers in the morning 
od visits to places of interest in the afternoon. 

following day—last Wednesday week —the 
pr lings were opened by the reading of a paper by 
Mr John Richardson, of Lincoln, on the application 
of portable engines for mining purposes, ‘The author 
feat referred to the ordinary system of winding engine 
7 Cornwall, and then proceeded to describe 
t of portable engine adapted to wind- 


a 
Oa 


the 


ms in 


an arrangement , = 
ing purposes by Messrs. Robey and Co. The ad- 
vantages were stated to be economy in first cost, a 


small building being required as compared 
with the ordinary winding engine, and economy 

working, as only one man was required to tend 
engine, which burned the ashes from the Cornish 
rs mixed with coal in the proportion of 2 of the 


former to ] of the latter. The engines were of three 
\ one for winding purposes, and another for 
sinking trial pits, which was portable and self-pro- 
pelling, and a third for working with a tail rope at 
the bottom of a shaft. Several of these engines 


were stated to be at work giving good results, the 
saving in working and attendance ranging from 15 

as against previous work at the 
ind in first cost from 25 to 66 per cent., 
reat saving here being accounted for by the 
L bt g required, At the Bosesswell mine 
of these engines has been in use for a year, and 
ther in Durham for four years, with excellent re- 
suits, experience showing that there is reason to 


cent 


expect their extended application in this direction, 
It was very evident from the discussion which 
followed the reading of Mr. Richardson’s paper, 


that Cornishmen looked upon the innovation with a 
jealous eye, several speakers making out good cases 
for the local type of engine, whilst the advocates 
of the portable system did the same for their 

It need hardly be said that some ex- 
treme views were expressed on both sides, and some 
The truth 


very conflicting statements were made. 
that portable or semi-portable engines appear to 
be exactly suited for temporary purposes, for trying 


ew mines and such like, but their satisfactory em- 
nt for permanent use is more limited, al- 
igh there are undoubtedly many instances in 
they can successfully compete with fixed 
ordinary type, this being particularly 
the case where very moderate powers are required. 


pioy 


‘ 
8 Of the 


rhe next paper read was descriptive of a machine 
for shaping the models used in experiments on 
forms of ships. It was by Mr. W. Froude, F.R.S., 
“ observed that the construction of wooden 
els involved time, labour, and expense, all of 
which were greatly reduced by the system he adopts. 
this consists in making models in hard white 
paraffin by the aid of a very ingenious piece of me- 
hanism. A clay mould, having the rough outlines 
f the model vessel, is first formed, and has a core, 
h leaves the walls about 2in. thick. In this 
nelted paraffin is first moulded into shape, the 


T ; } 


ing about 10ft. in length. From the 
1 the model is removed to the shaping appa- 


ratus, where it is secured to a travelling table 
arto that of a planing machine. A pair of 
cutters revolve on vertical spindles, one on either 
sd f the mode lL, ata speed of about 1500 revolu- 
8 per minute; they are connected, but are 


uways kept equidistant. A template, giving the 

time of the curves of the vessel, is used in the 
if . a8, the t smplate influencing the model through 
@ beil crank and lever arrangement, through which 
tly parallel copying movement is obtained. 
. tters are driven by a small engine, and, as 


they advance on their course, they remove the outer 
surface of the model in such a way as the template 

uy them. The template is ingenious, and 
alti i 


igh an original invention of Mr. Froude’s 
sno novelty, having been devised some six or 
Seven years since by Mr. Millar, of Glasgow, for 
tting out ships’ curves. [t consists of a steel 
1 for giving the profile, connected to steel 
rods, which act as ordinates to the curve, and are 
fixed in position to a bar by clamps. In working, 
ter-line cut is made the whole length of the 

©. in five minutes, after which the paraffin 
del 18 raised, and the next cut is made, ‘The 
ers leave a series of raised steps on the model, 
which are afterwards removed by hand, and the 
surface of the model is scraped and burnished. 


modei 


Cutt 





are sey a broken up and recast. 

The paper read was a description of a me- 
chanical scraper used for removing incrustations in 
the mains of the Torquay Water Works, by Mr. J. 
Little. It having been found that the supply of 
water becam® reduced as much as 50 per cent. in 
the course of one year, an inquiry was set on foot 
to ascertain the cause. ‘This was found to be an in- 
crustation of oxide of iron, which only reduced the 
diameter of the pipe }in., being in. thick. It, 
however, by its roughness, greatly increased the 
friction, and the result was that a mechanical 
scraper was designed, consisting of severa! pairs of 
flat steel arms, terminating in knives or scrapers. 
A piston is attached to the back of the scraper, and 
fits the pipe with tolerable accuracy, but not so 
tightly as to jam. The apparatus is inserted 
in the pipe, and under a moderate head of water 
finds its way rapidly along the mains, The 
course of the scraper along the pipe can be heard 
distinctly, and should a stoppage occur a gentle 
tapping of the pipe will release the scraper. The 
pipes require cleaning about once a year, and the 
process is cheaply and easily performed throughout 
the whole length of the pipes, which extend from 
the reservoir at Tottiford through Newton to Tor- 
quay—a distance of fourteen miles. A brief dis- 
cussion followed the reading of the paper, after 
which, as the time of adjournment had arrived, 
cordial votes of thanks were given to the Royal 
Cornwall Polytechnic Society, who had invited the 
members to Penzance, and at whose hands they had 
been most warmly welcomed. After that the pre- 
sident declared the meeting adjourned, and the 
members assembled for the visits of inspection. 


Messrs. Bouiruo’s Tix Smettoxa Works. 

The first visit was made to the tin smelting works 
of Measrs. Bolitho, which are situated on the outskirts 
of Penzance. ‘The washed tin is sent here from the 
mines and smelted in reverberatory furnaces, from 
one of which a run was made during the stay of the 
visitors. ‘The tin is purified by the insertion of logs 
of green wood, which are thrust under the surface in 
iron cradles, On their insertion a violent ebullition 
takes place, which ceases if the wood be withdrawn ; 
as the wood becomes charred it causes all impurities 
to rise to the surface, whence they are removed. At 
Messrs. Bolitho’s works the visitors were hospitably 
entertained with a luncheon of steaks cooked on the 
freshly run tin—one of the “institutions” of the 
county—a very satisfactory method of economising 
fuel, as the president observed at the close of the 
repast. 

Tue BoraLuack Mixes. 

The bulk of the members then went to the 
celebrated Botallack mines, which are situated on 
the coast near the Land’s End, a small proportion 
preferring the alternative visit to Longships light- 
house, now in course of progress off the coast at 
Land’s End. The Botallack mines were formerly 
worked for copper ore, from which large dividends 
have been paid ; they are now worked for tin which 
has paid well, but is now not much more than pay- 
ing the expenses of working. There is, however, 
good hope of rich deposits being met with. The 
workings of this mine are very extensive, being 
carried on under the sea for a distance of 384 fathoms, 
or 2304 ft., and at a present depth of 240 fathoms 
from the surface. An inclined shaft extends from 
the surface to the end of the submarine workings 
being sunk at an angle of 32} deg., with the horizon, 
or with a gradient of about 1 in 2. ‘The submarine 
workings are prosecuted upon two lodes some dis- 
tance apart. ‘The tin ore is stamped, buddled, and 
washed in the usual way, with the addition of being 
passed through a Dingey’s age which reduces 
the ore to avery fine powder, this being necessary 
owing to the smallness of the tin crystals here. It is 
worthy of remark that there is no wolfram at Botal- 
lack to trouble the repose of the miner. 

Dingey’s pulveriser consists of a shallow re- 
volving pan fitted with a series of grates in the 
sides through which the pulverised material passes 
Four grinding discs are geared together, and re- 
volve upon the bottom of the pan at about 200 re- 
volutions per minute in the opposite direction to the 
pan, so as to avoid any tendency to wearing in 
grooves. The wearing surface of the bottom of 
the pan is a separate cast-iron plate with a number 
of shallow recesses in it in which the material to be 
pulverised is retained, whilst the grinding discs act 


the sides of the pan. ‘The visitors returned to 
Penzance in the evening, when the annual dinner 
was held at the Queen's Hotel. 


Tue Dovcoata Trx axp Correa Maxe. 

On the following morning the members assembled 
at the railway station at 9.30, and proceeded by 
special train to the Dolcoath Tin and Sooper Mine, 
a distance of 14 miles. There they were received 
by Captain Thomas, the manager, who conducted 
the party over the mine works. The Dolcoath is a 
very old mine, having been worked by the present 
proprietors since 1799, previously to which exten- 
sive workings had been carried on for many years. 
It presents another example of a copper mine 
becoming a tin mine, although copper is still 
raised at Doleoath. The copper is Poand in the 
killas, or clay slate, and the tin in the granite; 
copper is also found in the granite. The property, 
or mining sett, as it is termed, covers an area of 
200 acres, and the underground workings extend 
for a length of 500 fathoms, or 3000 ft., the present 
bottom being 350 fathoms from surface. ‘The 
lode in the bottom is 12 ft. thick, and worth 120/ 
per fathom, the tin averaging 2 per cent of the 
ore raised. ‘The mine is ventilated by natural 
means, the temperature at the bottom being 84 deg. 
There are ten engines at the surface, three of 
which are pumping engines, three drawing engines, 
three stamping engines, and one a man engine for 
lowering and raising the miners to and from the 
workings. ‘This man engine consists of a timber 
beam working vertically in the shaft, and having 
small stagings attached to it at intervals of about 
15 ft. Landing-places are fixed in the mine at cor- 
responding intervals, and to descend, a man steps on 
the top staging of the beam, and is at once lowered 
to the first landing,“on to which he steps. The 
upstroke of the beam brings the second staging to 
the level of the first landing, from which the miner 
steps, and is lowered to the second landing, and so 
on until the descent is completed. The ascent is 
made in a similar manner, by stepping from land- 
ing to platform as the beam rises and falls, it 
being kept continuously at work by an engine at 
the surface. There are 230 heads of stamps at 
Dolcoath, which supply pulverised ore to a very 
extensive set of dressing floors, the upper portion 
being placed under roofing about 300 ft. se by 
100 ft. wide. The buddles used are convex, and 
the ore, after buddling and washing, is roasted on 
a revolving table to rid it of the arsenic it contains. 
The mines afford employment to 1200 hands, 500 
of whom are pares underground. ‘The quantity 
of ore raised annually is about 70,000 tons, the 
mine having yielded altogether tin and copper to 
the value of seven millions sterling, 


THe Carn Brak Migs. 

The Carn Brae mines, about amile from Dolcoath, 
were next visited, and there the visitors were received 
by Captain Teague. ‘These mines also produce tin 
and copper, the stones having to be broken, sorted, 
and afterwards dressed in the usual way. The sett is 
about a mile long by a quarter of a mile wide, and 
is worked at a present depth of 230 fathoms. There 
are three pumping, three stamping, and three wind- 
ing engines, as wellas a man engine on the mine, 
There are 108 heads of stamps delivering ore to the 
dressing floors, which, although not so extensive as 
those at Dolcoath, are arranged better, and show 
that care and thoughtfulness are exercised in carry- 
ing out the details. Both concave and convex 
buddies are used, each being best adapted for work 
at certain stages of the dressing process. ‘The ore is 
roasted in two of Hocking’s revolving calciners, 
which consist of a cylinder placed at an incline of | 
in 24. The ore entering at the upper end meets the 
heat from the furnace at the lower, and is gradually 
carried through the cylinder, which makes one 
revolution in eight minutes. On this mine is one of 
Sim’s combined-cylinder engines, a piece of anti- 
quated engineering, which, however, is still at work. 

Messrs, Harvey's Excise Works. 

Next the party proceeded by special train to Hayle, 
nine miles off, where they visited Messrs. Harvey 
and Co.'s engine works and foundry. There they 
found the manufacture of engines of large size for 
mining and other purposes being carried on, Cylin- 
ders 65 and 70 in. in diameter were being bored 
and turned ; but these do not represent the largest 
sizes turned out by Messrs, Harvey, 144 and 156 in. 

linders haying been run at Hayle. A large iron 





upon it. The ore mixed with water is fed into the 


ship for navigating shallow waters was in 
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course of construction. Mr. Husband, the manager | 
of the works, showed the visitors every attention in | 
conducting them over the establishment, From | 
Hayle it was but a short and pleasant walk of a| 
mile and a half to the Wheal Lucy tin mine, where | 
the chief object of interest was the pneumatic | 
stamps of Mr. Husband, in which, by means of an | 
air cylinder through which the stamp shaft works, 

the stamp heads deliver three times the number of | 
blows per minute that are given by the ordinary | 
stamps with the cam lift. The pneumatic stamps | 
are working very satisfactorily, and we purpose | 
shortly illustrating and describing them in detail. | 
The return to Penzance was effected by train, most 

of the members on their return availing themselves | 
of the permission given them by Sir John St 
Aubyn to visit St. Michael's Mount and its interest- 
ing castle, over which they were courteously shown 
by Mr. Thomas, the governor. 


Tus West or Exoianp Cura CLay Works. 


On Friday the members took leave of Penzance, 
and first proceeded by special train to the West of 
England China Clay Works, which are situated at 
Drinnick Mill, on the Burngullow Branch Railway, 
near St. Austell, and about forty-three miles from 
Penzance. The workings are very extensive, the 
sett cecupying an area of 2000 acres. ‘The clay is 
worked in open cutting, the workings having a 
sloping face yao which water is run on the line of 
the clay deposit, about 8 tons of sand being brought 
down with every ton of china clay. At the foot of 
the slope the water and clay run into conduits or 
leata, in which it is constantly disturbed by men 
who remove the sandy deposit which comes down 
with the clay. The clay solution is allowed to run | 
some distance, when it is pumped up into a series of 
settling tanks, from which the water flows away as 
the clay becomes deposited. ‘This water does not 
run to waste, being used over and over again by a 
judiciously arranged circulating system. When the 
deposit of clay has reached a given thickness in the 
settling tanks, it is removed in square blocks, and 
is either dried in the open air, or in kilns, according 
to the weather. In wet seasons air drying cannot 
be effected, as the clay is washed away again, so 
that at such times, notwithstanding the heavy price 
of coal—30s. per ton—it is found to pay to fiin- 
dry the clay. The sand which is separated from 
the china clay is converted into excellent firebricks. 
Mixed with a certain proportion of coarse clay, it 
makes good building bricks. ‘The bricks are hand- 
pressed, and dried on drying floors, which have 
flues running beneath them, after which they are 
burnt The firebricks are selling for 62s., and the 
building bricks for 50s. per thousand at the present 
time. ‘There is also a deposit of china stone on the 
property, which is extensively used for glazing 
pottery. The total annual yield of the products of 
the works is 30,000 tons per annum, the total 
annual yield of china clay in Devon and Cornwall 
being about 200,000 tons. The china clay industry 
has been established in the county of Cornwall 
about forty years, previously to which it was 
worked in one or two places only, and on a very 
small scale. 


Tue Savrasu Barpor, Keyuam, AND Devonrort 
Dockyanp, &e. 

The visit over, the party once more regained 
the special train, which we should mention was 
kindly placed at the disposal of the members by the 
railway company every day for a literally nominal 
fare. ‘The train conveyed the visitors on to Saltash 

bridge, a distance of 4] miles. Arrived at the 
Royal Albert Bridge the structure was inspected by 
the party, a large number making the ascent into 
and journey through the tubes. ‘The bridge, which 
was designed by Mr. Brunel, crosses the Tamar with 
two spans of 433 ft., each. and 100 ft. clear from 
high water. Each span is formed by an arched tube 
with the ends tied together, and the roadway sus. 
pended below for a single line of railway. The tubes 
are oval in section, 12 ft. deep and 17 ft. wide, The 
curve of the tubes has a rise of 29 ft., and the chains 
have a drop of 27 ft., giving a total depth of truss of 
56 ft. The chains are double, and consist of four 
rows of fonrteen and fifteen links alternately, each 
about 7 in, by 1 in. section, giving a total sectional 
area of 392 square inches. ‘They are connected to 
the tube by a series of vertical struts, strengthened 
by diagonal ties, and the transverse girders carry- 
ing the roadway are suspended from the chains. 
Each tube, with roadway complete, weighs about 
1100 tons. The ends of the tu are flattened at 
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the sides, with extra plates and struts inserted, and 
rest upon 3 in. rollers, which move in roller boxes 
filled with oil and planed true at the bottom, to allow 
of the expansion and contraction from change of 
temperature. 





The greatest change observed was | 


between the summer and winter of 1860, a range of | 


97 deg. of temperature, from 117 deg. down to 
20 deg., and the variation caused in the length of the | 
The outer ends of the tubes are | 


tubes was 2} in. 
carried on brick standards, built upon granite piers 


29 ft. by 19 ft., and the inner ends rest upon a cast- | 


iron standard erected upon four cast-iron columns 
10 ft. diameter and 89 ft. high, which are put 
together in 6 ft. lengths, and stand upon a solid 
granite pier, 34 ft. diameter, built in the middle of 


| 


the river. with its base 90 ft. below high water. The | 


approaches to the bridge are formed of seventeen 
openings altogether, of from 70 to 90 ft. span, 
crossed by wrought-iron girders. The bridge was 
erected in 1857, and twice since then, in 186] and 
1867, the outside has been scraped and repainted ; 
and once, in 1864, the inside of the tubes was 
scraped and tarred ; the total area of painted surface 








Fie. 3. 














187} acres. The condition of the whole structure, a8 
regards durability, is apparently as good as when 
first erected. The total weight, including the ap- 
proaches, is 2600 tons of wrought iron, and 1200 
tons of cast iron; and the total cost was 223,220/, 
amounting to 102/. per foot run for the total length 
of 2190 ft. 

After an hour spent in the inspection of the bridge 
the visitors proceeded to Keyham steam yard, over 
which they were conducted by Mr. Trickett, the 
engineer-in-chief of the yard. This is one of the 
finest steam factories the Government es, and 
although there was not much work in hand, being 4 
time of peace, the enormous resources available for 
times of war were manifest. The establishment con- 
sists of a number of large turning, fitting, and erect- 
ing shops, smithies, forges, steam hammer shops, 
and boiler houses, with machinery and apparatus at 
command for turning out an immense quantity of 
work. After going through the factories the mem- 
bers visited the Hecate double-turret ship and other 
vessels, subsequently proceeding to Plymouth. 

The business, or rather pleasure, of the day on 
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DETAILS OF HORIZONTAL ENGINE, AT THE VIENNA EXHIBITION. 
CONSTRUCTED BY HERR C. REINECKE, ENGINEER, KONIGSBERG. 
(For Description, see Page 102.) 
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occupied by the officers and men 
of the Royal Navy when under- 
going instruction in practical 
gunnery. After leaving the Cam- 
bridge an attempt was made to 
proceed up the Yealm river, 
which is noted for its fine scenery, 
but the tide being out the at- 
tempt had to be abandoned. The 
course was accordingly altered, 
and the vessel made for the Eddy- 
stone Lighthouse, 13 miles out, 
luncheon being served on 

during the run. On the return 
to Plymouth Breakwater, that 
structure and the great circular 
fort in its rear were visited, after 
which the vessel steamed up the 
River Tamar to the Royal Albert 
Bridge, which was quizzed and 
criticised from below, as it had 
been the day previously from 
above. The vessel then returned 









































hp - Gf ded 
ef oe eS IE Tico mek enell = to Plymouth, and landed her pas- 
tun 9 6 8 4» "elecrhusirem fee & 3 sengers, who, for the most 
tee were soon ea route for their homes 
aturday commenced with the inspection of the{ bers, were those at which the darkest eyes and | in different parts of the country, carrying with them 
dockyard at Devonport. The chief point of interest | the comeliest faces presided. The rope-making | vat a but pleasant memories of the past five days. 
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there was the hemp-preparing and rope-making ma-| machinery is capable of producing any sized Nothing could exceed the sustained urbanity and a 
chinery. ‘The machines for preparing and spinning | rope from a light cord, or even a string, to a | mptitude which distinguished the leadership of Mr. 
the hemp were very numerous, being constructed | 25-in. cable in 200-fathom or any shorter lengths, | Bramwell, nor the unremitting attention and cour- 
roughly upon a similar principle to machinery for At the Master-Attendant's Jetty, a steamer—the | tesy of Mr. Marshall and Mr. Bach, to whose excel- 
reparing andspinning silk and cotton. Themachines | Sir Francis Drake—was awaiting the visitors, and | lent arrangements the success of the meeting was 
were attended by girls and women, and it was | by her they were conveyed to the Cambridge train- | largely due. 
&® remarkable fact that the machines which ap-| ing ship in Hamoaze. Half an hour on board 
peared to possess the most interest for the mem- | served to give the visitors a notion of the quarters 
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THE FIRE AT THE VIENNA 
EXHIBITION. 

Ix our number of last week we had occasion to 
refer to « foolish criticism which appeared in the 
pages of The Engineer, upon the organisation of 
the system, and the means ve for the supres- 
sion of fires at the Vienna Exhibition. This criti- 
cism, which was evidently written by some person 
totally ignorant of the subject he essayed to inves- 
tigate, was justly and severely handled by a writer 
in the Neue Freie Presse, who, in calling attention to 
the unfounded statements and assumptions it con- 
tained, defended the organisation and general ar- 
rangementa. 

Our article had scarcely appeared in print, when 
an untoward and most unfortunate accident oc- 
curred to justify the arguments of the writer in the 
Neue Freie Presse, and to stultify still further, if that 
were needed, the writer in The Engineer. On Friday 
night the buildings comprising the independent ex- 
hibition and restaurant of Alsace and Lorraine, 
were totally destroyed by fire. The exhibition 
comprised a large and very interesting collection of 
agricultural and forest industry, as well as of 
models: and the restaurant, which was arranged 
upon the plan of an Alsatian farm and buildings, 
was a justly popular place of resort. 

Of course the whole structure was of quite a tem. 
porary nature, being almost entirely of timber. It 
was situated at the east end of the Exhibition be- 
tween the Machinery Hall and the Industry Palace, 
and near the large wooden building devoted to the 
agricultural machinery of Germany, Austria, Hun- 
gary, and Russia. Moreover it was the centre of a 
large number of smaller timber houses which crowd 
the Exhibition grounds at this place. 

Owing to the destructible materials of which the 
Alsace - Lorraine buildings were built, the fire 
gained control over the whole structure almost 
as soon as the alarm was spread, and in the few 
minutes that elapsed before the full water supply 
could be turned upon the conflagration, all hope of 
saving either the restaurant or the exhibits was 
gone, ‘The means available, however, were amply 
sufficient to check any further progress of the 
flames, although the wooden walls of the pavilion 
belonging to the Austrian Departmentof Agriculture 
and Forestry, and which stood within five feet of 
the burning houses, were black and charred by the 
flames. 

No better proof of the abundance of the water 
supply, and the efficiency of the organisation in the 
fire department, can be wanted than that given by 
this unfortunate fire, which occurred at an hour 
when some excuses might have been advanced for 
want of promptnesss in action, and in a part of 
the Exhibition grounds, which would, with an im- 
perfect system, have probably been left almost un- 
guarded. 

It may be as well to mention, in connexion with 
this oor, Mar that a misunderstanding arose between 
the British workmen and the Austrian officials. 
The former, on the alarm being given, immedi- 
ately made one of the steam fire engines exhibited 
in the Machinery Hall ready for service, and, tak- 
ing it through that building, attempted to bring it 
into service at the fire. They were, however, pre- 
vented by the Austrian servants upon the spot; 
moreover, as soon as the Exhibition fire brigade 
was on the ground the English workmen were sent 
away, their assistance being declined. We men- 
tion this because we believe some little ill-feeling 
has been created by the circumstance. Due allow- 
ance, however, should be made for the confusion of 
the moment, as well as for a probable ignorance 
of the nature and value of the services the Eng- 
lish workmen would have rendered had they been 
permitted. 


Tas Loypos asp County Basxixe Companry.~The 
half-yearly general meeting of this company was held yester- 
day at the City Terminus Hotel, when the report was read by 
the secretary. 8 report showed the ‘business of the bank, 
during the past six months, to have been highly satisfactory. 
The net profits amounted to upwards of 109,000/., justifying 
a declaration of the ordinary half-yearly dividend of 6 per 
eent., which, with a bonus of 4 per ceat., free of income tax, 
brought up the total dividends declared by the bank to 
20 per cent. per annum. After the report was read, it 
was decided to create 15,000 shares of 151. each, to be 
issued at such times and on such terms as may be decided 
at any future general, yearly, or half-yearly meetings. It 
wes also decided that the company should be registered as 


WOOD-WORKING MACHINERY AT THE 
VIENNA EXHIBITION.—No. IL. 

Near to Mr. Whitney's stand are ® planing ma- 
chine and another tool exhibited by the agent of 
Messrs. Witherby, Rugg, and Co. (not Bugg, as 
the painted placard states), of Winchester, Massa- 
chusetts. ‘These machines are as crude as the re- 
presentative of the firm is uncivil. We may, how- 
ever, note one detail in the planing machine, of 
more than doubtful utility. The guides, close to 
the side cutters, against which the timber presses 
in passing through the machine, are rigid only on 
one side ; on the other the guide is hinged to a pin 
in the frame, and is kept up to its work by a heavy 
spring ; if, however, any irregularity in the timber 
opposes itself, the spring yields, the object being 
to give a greater uniformity to the action of the 
cutter. 

Far better than these machines are those of Mr. 
J.A. Fay, of Cincinnati, Ohio, who has a collection 
of tenoning, mortising, and boring machines, to- 
gether with a band saw, the design of the upper 
wheel of which must be seen to be believed. ‘The 
mortising machine has one or two details worth 
noting. The angle of the pedal, which raises or 
lowers the table on which the work is fixed, can be 
regulated to the height of the work, and to suit the 


worked by a connecting rod pinned to a disc on the 
spindle, which has, besides the main pulley, a 
smaller one, driven by a strap, which gives mo- 
tion to a bevel wheel near the lower end of the 
cutter bar, gearing into another wheel upon it. 
This latter wheel has a key-way cut in it, and, 
while free reciprocating motion is imparted to the 
cutter bar by the disc, the bevel gearing has 
always a tendency to rotate it by the key in the 
key-way of the same. This tendency is, however, 
checked by a horizontal cam with two detents, which 
works within a horizontal collar, having projections 
corresponding to the detents in the cam, and always 
abutting against one or other of them. The belt, 
therefore, slips on the pulleys, until the automatic 
means provided for reversing the bar come into 
operation. Each time that the table is raised by 
the foot, to bring the work up to the cutter, a 
vertical bar at the back of the machine is also raised ; 
this bar has hung loosely to its upper end a small 
escapement lever with bevelled edges. Now the 
collar just mentioned as encircling the cam on the 
cutter bar is provided with a horizontal bar with 
suitable projections, and passing to the back of the 
machine ; and when the vertical bar falls, on ac- 
count of the table being lowered, the escapement 
is caught in its descent by one or other of the pro- 
jections, and the collar is thrown either backwards 
or forwards, according to circumstances. This 
motion, of course, relieves the detent, and, the re- 
sistance being removed, the strap ceases to slip, 
and the bevel gearing drives the cutter bar round 
for half a revolution, reversing the tool. This 
operation is repeated every time the table is lowered. 
The arrangement is exceedingly ingenious, and 
would appear to work well, but is inferior to the 
reversing motion in the Ransome mortisers. The 
tenoning machines of Mr. Fay call for little com- 
ment. They are excellent neither in design nor 
in workmanship, although they are doubtless durable 
and serviceable machines for light work, and may 
be well adapted for the special duties for which 
they are intended. 

Messrs. C.{B, Rogers and Co., of Norwich, Connec- 
ticut, have quite a good exhibit of machines at their 
stand, so far as selection goes, but they are lament- 
ably deficient in design and workmanship, and we 
would scarcely like to consider these tools as the 
fair type of their usual work. One detail recom- 
mends itself for notice in their tenoning machine, 
the mode of regulating the relative position of the 
horizontal cutter spindles. The upper of these is 
adjusted by a hand wheel and screw, which is bored 
out, and through the centre passes a smaller rod 
terminating above the wheel in a horizonta] lever 
and handle. Two set screws control the action of 
these wheels. Lf it be desired to raise the lower cutter 
a the set screw of the upper one is adjusted ; 
if the upper spindle is to be altered in position, the 
lower set screw is tightened; by loosening both 
screws the hand wheel will operate the cutter 
spindles simultaneously. The hub-mortising ma- 
chine by this firm shares the condemnatory features 
of their other tools, and possesses no remarkable de- 





an unlimited company under the provision of “ The Com- 
pany’s Act, 1862.” 


tails. It, however, — to be a complete and 
efficient machine e cutter bar here is reversed 


convenience of the workman. The cutter bar is 


by hand, by throwing over a stop to the right or 
left, which comes in contact with a spiral path on the 
cutter bar, and thus changing its direction. The 
spaces for the mortises are set out automatically by 
a dividing wheel, and there are complete arrange. 
ments for altering the angle of the table in each 
direction, so as to obtain tapering mortises of any 
desired inclination. 

Finally, in this notice of wood-working ma. 
chinery in the United States section we may 
mention the pin dovetailing machine exhibited by 
Mr. T. Hall, of Florence, Massachusetts—an ip- 
genious and very effective machine—of which, 
however, we must postpone # description until it 
accompanies the illustration, which we shall publish. 
For the reason also that we have already published 
drawings of Mr. Richards’s band saw, we need only 
say that it is represented by no specially prepared 
tool, but is simply a machine sent from the store 
rooms of the company in Philadelphia to Vienna, 
The little detail for throwing the dust that is 
brought down by the saw off the wheel is simple, 
consisting merely of a small triangular piece of 
wood placed between the saw and the wheel, 
the apex coinciding with the centre of the blade. 
Thus any sawdust adhering to the latter is inter- 
cepted by the block of wood, and falls away to the 
right and left upon the ground. 

It is difficult to establish, as we have said, a com- 
parison of the merits of these American wood- 
working machines with those of other countries 
exhibited at Vienna. Mr. Whitney's tools are for 
the most part specialities, and these, as well as his 
more ordinary machines—such as saws, borers, &c. 
—show a refinement of detail which is unsurpassed, 
and are at the same time thoroughly practical. On 
the contrary, most of the other machines exhibited, 
fall so far below even a liberal standard of average 
merit that we scarcely believe that they are to be 
accepted as the representatives of this branch of 
industry in the United States. 


FOREIGN AND COLONIAL NOTES. 


The American Cotton Manufacture.—There are three 
cotton mills in Augusta, Georgia, and three more have been 
recently started at Columbus, in the same State. All these 
mills have yielded liberal profits, and the shares of one mill 
in Augusta sold lately at double their par value. 


Public Works in Canterbury (N.Z.)—The vincial 
council of the province of Canterbury (New and) has 
agreed to vote 160,000/. for Lyttelton harbour works. A 
sum of 100,000U. is to be raised under the Lyttelton Harbour 
Works Loan Act, and the balance is to come out of the pro- 
ivincial revenue. 

Ciudad, Real, and Badajos Railway.—This line, which 
has a branch to the Behnez coal mines, appears to be mak- 
ing steady progress in its receipts, notwithstanding the dis- 
stracted state of Spain. The quantity of coal carried over 
the line last year was 85,365 tons, as compared with 64,311 
tons in 1871. The profits realised last year were 176,5451., 
as compared with 136,493/. in 1871, and 59,5602. im 1870. 
The ratio of the working expenses to the traffie receipts last 
year was 65.07 per cent., as compared with 69.27 per cent. in 
1871, and 83.88 per cent. in 1870. 


Iron Ore at Baltimore.—In excavating docks at Locust 
Point, Baltimore, to a depth of 24 ft., a bed of iron ore has 
been encountered which is believed to extend across the har- 
bour to Canton. The bed appears to run for some distance 
beyond in a north-easterly south-westerly direction. 


The French Iron Trade.—The imports of pig iron into 
France in the first five months of this year, show an increase 
of about 103 per cent., as compared with the corresponding 
period of 1872, The imports of iron and plates into France 
in the first five months of this year, presented, however, @ 
decrease of Sg cent. as compared with the corresponding 

riod of 1872. The exports of iron from France in the first 
hive months of this year showed a falling off of 104 per cent., 
as compared with the co mding period of 1872. The 
exports of May showed, however, some revival, as compared 
with those of May, 1872. 

Northern Pacific Railroad.—A despatch from the Northern 
Pacific Railroad Yellowstone expedition, dated from the camp 
70 miles west of Bismarck, Dakota, states that the health of the 
whole party was . The Indians were offering no serious 
opposition to the “ location” of the road through their hunting 
grounds. Abundant coal supplies were discovered 27 miles 
west of the Missouri Bend on the surveying line of the road. 
The country thus far traversed by the expeditionary force 
appears to be an excellent one, well grassed and well 
watered. 

Coal Depét on Staten Island.—It is stated that the Phila- 
delphia and Reading Railroad Company has purchased a 
large area of land with an extensive water front at Stapleton, 
Staten Island, where the ary hey to have its coal- 
ards. The Philadelphia and ing i ; 
ve purchased the might of way across the island, and in- 
tends to run its coal trains direct to Sta: . An Act has 
been passed granting to Jacob Va ilt and others the 
right to build a suspension bridge over the Kills between 
New Jersey and Staten Island. This bridge will be about 
900 ft. span. 
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st city. In length the dredge measures 78 ft.. and in 





venadth 25 ft.; the depth of the hold is 6 ft.4in. The ma- 
chinery, which is to be placed in the dredge weighs about 
48tons. The anchors, which are five in number, are 14 in. 


sare, and 45 ft. in length. The dredge is expected to raise 


fr vs 1000 to 1400 eubie yards of stuff per diem. The engines 
are of horse power. 


New York Docks.—General C, K. Graham has been ap- 
engineer-in-chief of the Doek Department, New 


nted 


t rk. in the room of General McClellan, resigned. 
{ Wire Suspension Bridge.—An inhabitant of Spring- 
field. Vermont, claims to have invented a new suspension 


bridge. It consists of a single wire stretched across the 


Black River, and a car which will contain two persons. The 
ear travels backwards and forwards on the wire. The east 
ex e car is the highest. and the momentum of the car 
serves to carry it across a distance of 200 ft. in 15 seconds. 
Returning, the car travels to the eentre of the wire without 
} snd from thence it is drawn up by a cord attached to 


Velson and Forhill (N.Z ) Rail way.- The first sod of this 


lian Steam Dredge—A Canadian steam dredge has 
it at Toronto by Messrs. Hamilton and Pearse, of 


railway was turned on May the 6th, by his Honour the Super- 
ndent of the Province of Nelson. His honour said he 
regarded t remony as a turning point in the fortunes of 
t 
The New York Ferries.—About Manhattan Island there 
ar m ferries running to New Jersey, Staten Island, 





and klyn respectively. They were established at various 
ates, t stest in 1869. These ferries are owned by New 
York city, and the wharves aggregate area of 
[he city revenue derived from this source amounts 

t irs per annum, but five of the old ferries, under 
ne dollar per 


cover an 


grants, pay only a nominal rent of 





The “ New Y¥: Times.” —Two new Walter presses have 
rected for the proprietors of the New Times. 
v presses two horizontal double cylinder engines 


f 45 horse power each have been pron 


NOTES FROM THE NORTH 


Giascow, W ednesday. 
Glasgow Pig-Iron Market.—There was a slight rally in 
warrant market at the end of last week, and the « losing 
Friday was 1088. Monday was a Bank holiday. 
} ay narket opene 1 st adily, and business was done 
Ss. t 8-0s., which was the closing quotation. The 
ntinue on a very moderate scale, but deliveries 
ex store still continue. There is little a rat i in makers’ 
No. 1 No. 3, 
8 | s. ad 
{ at a Ww 111 su 
Ga rr 12 liz 6 
( 12 110 6 
S riee 12 109 0 
Car lid 110 6 
Monkla 112 109 0 
( y l ] 0 
{ r ] I iw 1] W 
La an, at Port Dundas 122 109 0 
” 12 110 0 
Glengarnock, at Ardrossan ] lili 0 
hg ” Lid 110 0 
La igton o9 ees ons lil luv 0 
Car at Grangemouth, selected ] ) - 
. at Leith ... 117 6 1100 
Kir at Bo'ness - 1 0 iW 0 
(The above all deliverable a gside.) 
Bar iron .. me Bee 122. 108. to 131. 
Na r | . oe eee sv 
I ents last week were 10,187 tons as against 14,494 
rresponding week of last year ihis day's 
prices were 109s. to 109s. 3d. cash, the market strong at the 
g sing quieter and steady at 108s., sellers, cash, 
4 vers i vd. 
M ble Iron Trade. —The manufactured iron 
continues to be ina very languid state, with 


g Manutacturers find much 
n keeping those portions of their works that are 
an nsequence, buyers can 


her tending downwards. 


as a natural c 
né on easy terms. 
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=“ : > tee The disnut< %, / ‘ f 
s and the Special Rules.—The dispute which | of the employers in the Sheffield engineering trades was held 
v0 in the Cutlers’ Hall for the purpose of taking into considera- 


pending between the miners Scotland and 









exception of the actual setting of the props, every objection 
of importance which they had lodged against the special 
rules had been removed or given effect to by the mine- 
owners. Mr. M‘Donald was present at the meeting of the 
delegates, and stated that they ought to accede to the terms 
pro He would himself have preferred the Northum- 
berland and Durham special rules, but under the cireum- 
stances a compromise was the proper thing, ss the men had 


got nearly all that reason dictated. There is now no fear of 


a strike arising on the subject in question. Of course, the 
special rules must be re-cast in accordance with the modifi- 
cations made by the mine-owners, and receive the approval 
of the Home Secretary ; and for this purpose it is probable 
that two mine-owners, two representatives of the miners, 
the two law agents, and the two mines inspectors for Seot- 
land will be engaged. 


Launches on the Clyde in July.—The vessels launched on 
the Clyde last month were very few, only eleven, as against 
pineteen in the same month last year, and the tonnage 
13,500 tons, as against 19,000 tons in July last year. Still, 
as comparing the past seven months with the same period in 
recent years, the launches for 1873 have been very consider- 
able, the tonnage being 145,700 tons, while in the same 
seven months last year it only amounted to 125,300, and in 
1871 to 98,000 tons. 


Ayr Harbour.— Negotiations are at present in progress for 
the construction of a new dock at Ayr; they are progressing 
satisfactorily, and are expected to be soon completed. 


Aberdeen Harbour Works.—At the ordinary monthly 
meeting of the Aberdeen Harbour Commissioners, held on 
Monday last, authority was given to execute a bond and 
assignation in security of the fourth instalment of 10,0001. of 
the 100,000/. loan given by the Government for the comple- 
tion of the harbour works. It was also stated at the same 
mecting that 31,150 tons of material had been dredged from 
the entrance channel and the tidel harbour in the four weeks 
ending 23rd July, including 810 tons of stones, which were 
employed at the north side of the Inches. The new south 
breakwater was extended 84} ft. last month, for which 3873 
cubic feet of concrete blocks and 2023 cubic yards of concrete 
were used. 


Dundee Harbour Board.—An ordinary monthly meeting 
of this Board was held on Monday. It was announced that 
last month 24,729 tons of material were in the harbour; that 
about 151,000 cubic yards (or 55 per cent. of the total contract 
quantity) had been excavated from the area of Victoria Dock 
and Graving Dock ; that 740 ft. of the west and north walls 
of Vietoria Dock had been founded; and that considerable 
progress had been made with the works of the Graving Dock. 


Glasgow Harbour Works.—The Clyde Navigation Trustees 
held their statutory monthly meeting yesterday, on whieh 
occasion a long statement was made regarding certain pro- 
posed harbour extensions and graving docks at Whiteinch, 
the proposed scheme having originated with the shipbuilders 
whose works are located at that place. The trustees could 
not seriously entertain the project unless they had a 
guarantee of 4 per cent. interest on the expenses incurre lin 
carrying out the scheme. From the state in which the project 
at present rests, there is no doubt but it will again come up 
for consideration by the trustees. A long discussion ensued 
in reference to the position to be occupied by the 50-ton crane, 
which has been ordered by the trustees to be erected for 
harbour purposes. In proposing a motion upon the subject 
Mr. David Rowan, marine engineer, submitted some startling 
statistics in connexion with the delay in the fitting out of 
ships, owing to the want of crane accommodation. An 
attempt was made, by an amendment, to shelve the subject 
but, on a division, it was found that Mr. Rowan’s motion and 
the amendment had a parity of votes, and although the chair- 
man spoke in favour of the amendment, he afterwards gave 
his casting vote in favour of the motion ; and thus Mr. Rowan 
managed to carry his point, which was to erect the crane near 


to the engineering works rather than in the vicinity of the 
shipbuildin 


g 


yards. 


Widening of the North Bridge, Edinburgh.—The magis- 


trates and the Town Council of Edinburgh have resolved on 
proceeding with the widening of the North Bridge in acoord- 
ance with the plans 
son, civil engineers, 
offers. 


— by Messrs. D. and T. Steven- 
edinburgh, and are now advertising for 


NOTES FROM SOUTH YORKSHIRE. 


Suerriztyp, Wednesday. 





n reference to the acceptance of the special rules | 
the latter is now apparently drawing to a} 
termination. After a good al of intercourse 
ners’ delegates and the re sentatives of the 

A private meeting was heid Friday, the 25th 
ve representatives from each «& », at the 
mine-owners, and on the part cf the latter 

ns were submitted for the acceptance of the 

r ugh their delegates; but a sy; ie condition of 
z of those concessions was tha: the miners should 
rop their Working places Almost every county 
‘association having cor » conces- 








by the mine-owners, th ious delegates 
sin Glasgow on Monday last, and reported 
rly all ‘cases they had been accepted. The dis- 
and Larkhall and part of West Calder 
dissented, and at the conference it was pro- 
formal acceptance of the proposed ec nces- 
should be deferred for a fortnight in order that the 
stricts might reconsider the question at issue ; 
inderstanding that those districts would be guided 
ion of the majority, it was resolved that the em- 
t be accepted forthwith. The delegates who sat 
erence with the employers’ representatives on the 


therweil 
extent 











‘ultimo urged upon their fellow-delegates that, with the 


The Engineers’ Strike at Sheffield.—Last week a meeting 


tion the present state of the strike after its five weeks’ dura- 
tion. The proposal of Mr. Applegarth, as representing the 
Capital and Labour Committee of the Social Science Asso- 





ciation, was discussed, but it was unanimously resolved that 
the advance of 2s. per week be not granted, mainly on the 
ground that the rate of wages in Sheffield was higher than 
in any other provincial town. The number of men now out 
does not in all probability exceed 300, and the number is 
daily diminishing. 

Dividends of South Yorkshire Companies.— Messrs. 
Sanderson Brothers and Company (Limited) Sheffield, 
divide at the rate of 20 per cent. per annum, and have im- 
woved, &c., their works during the year. The Mill Dam} 
Vining Company have declared a dividend of 5s. per share. 
The British Wagon Company (Limited) Rotherham, divide 


10 per cent. free of income tax, and carry forward a balance | the Redear I 


to next year’s account. The half yearly report of the York- | 
shire Railway Wagon Company (Limited) states that the 
company has now 3918 wagons at work, with others in hand. 
After placing a balance to the reserve 10 per cent. is divided. 
The North Central Wagon Company has divided 10 per 
cent., with a bonus of 4 percent. The Phoenix ‘ er 
Steel Company (Limited) near Sheflield, divides 51. 5s. per 
share, and carries forward 6681/. During the year additions 


| Iron Company are re-buildin 
| Robson, Maynard, and Co. are 


the new blast furnaces in course of erection: The 
Iron Cx — 

| Vaughan, an 

| Thomas Vaughan and Co. are building two new furnaces at 
| South Bank. 
ling two new furnaces. 
| furnaces at Port Clarence. 
jing two new furnaces. 

j building one new furnace. Rosedale and Ferry 

Company are building two new furnaces. The Weardale 


to buildings, plant, and machinery have cost 31,1501., raising 
the producing capabilities from 12,000 to 30,000 tons of 

r steel per annum. Five steam hammers, with 
foundry and fitting shops, have been erected, and a cogging 
mill is in course of construction. All the plant is stated to 
be in good working order, and the company’s prospects are 
very good, 

Miners’ Demonstration at Barnsley—The great miners’ 
demonstration took place last week at Barnsley. About 
11,000 men walked in ional order with silk banners 
and thirty-two brass ; and two mass meetings were 
subsequently held, which were attended by over 30,000 people. 
Mr. Normansell’s (secretary) statement of ts showed 
that during the year 27,8351, had been paid, 15,0321. saved, 
and 42,8711. received, the association being now “ worth” 
more than 34,000/. Seven thousand additional members had 
been added during the year. A second one took place at 
Chesterfield on Monday. 


Engineering Works Contemplated or in Hand.*It is 
understood that the Rosedale and Ferryhill Iron Company 
have acquired a royalty of 1500 acres near Doncaster, where 
they intend to sink for coal and to build a large number of 
coke ovens. Messrs. John Brown and Co. and Charles 
Cammell and Co., Sheffield, are about to import Spanish iron 
ore at the rate of over a million tons per annum for their 
own use. Two royalties near Cudworth have been secured, 
and another near Fogmoor, for the purpose of sinking to the 
Silkstone seam of coal. At Denaby Main, South Hilton, and 
ether collieries, fittings, &c., have been put down for light- 
ro the pit bottoms by means of gas jets; and Messrs. 
Gillott and Copley, of Barnsley, are making coal-cuttin 
machines for local and other firms—one of these is inten 
for a Rossian colliery, where it is to work in hard “ bind,” 
and another for Messrs. Newton, Chambers, and Co., who 
will make use of it in one of their ironstone mines, Messrs. 
Briggs, of the Whitwood collieries, near Normanton, are also 
adopting these machines, which are made with cutters on 
the periphery of a revolving wheel. Last week, at Barnsley, 
111 acres of mineral property were purchased by Messrs. 
Craik, of the Kast Gawber collieries, for 19,2001; the pro- 
perty has the Barnsley, Silkstone, Swallow Wood, and other 
seams of coal. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesproven, Wednesday. 

The Cleveland Iron Market—Yesterday the weekly iron 
market at Middlesbrough was well attended, but business 
was extremely dull. No, 3 Cleveland pig is quoted from 95s. 
to 100s. per ton. It is difficult to determine what the average 
price of iron is oe now. Buyers delay purchasing as long 
as they can, and when they require iron their orders are so 
pressing that they gladly pay a high price to makers for 
small lots. The tone of the market was a little firmer yester- 
day, but as a matter of fact there was omecely any 
iron changed hands. Buyers continue to put off their 
orders in the hope that prices will further decline. It re- 
mains to be seen whether they may not carry their procrasti- 
nating policy too far. Makers are very well sold forward, 
and appear to be indifferent as to the course adopted by pur- 
chasers. In the finished iron trade everything is very flat. 
There is a little more inquiry, but next to no new business. 
It is stated that-the works which have been standing in 
Cleveland are resuming, not because they have obtained new 
orders, but on account of pressure which has been put upon 
them to finish old contracts. 


The Monthly Returns.—At the time of writing we have 
not received the Cleveland Ironmasters’ Association returns 
for the past month, but we are informed that they will show 
ja total make of 166,441 tons of pig iron, an increase of 
2612 tons compared with the previous month, and an increase 

of 6457 tons io makers’ stocks. It is thus clearly shown that 
there is not such a heavy demand for pig iron as there was a 
short time ago. The downward tendency of prices will pro- 
bably continue. 


The Coal Trade.—There is really nothing new to report in 
the coal and coke trades. Contracts are made at easier rates, 
but on the whole prices are fairly maintained. 


The Iron and Steel Institute.—The annual meeting of the 
Iron and Steel Institute, which will be held this year in Bel- 
gium, is at hand. Mr. Isaac Lowthian Bell, of the firm of 
Bell Brothers, Middlesbrough, will, as President of the In- 
stitute, deliver an able and exhaustive address on the condi- 
tion of the iron and steel trades. Several interesting papers 
will be read. Altogether the programme is an attractive 





one, and the forthcoming meeting promises to be one of the 
most successful ever held by this young but most prosperous 
institute. 


The New Works in the North.—The following is a list of 
kenby 
are building one new furnace. Bolckow, 
Co. are building one new furnace at Eston. 


Hopkins, Gilkes, and Co., Limited, are build- 
Bell Brothers are building two new 
W. Whitwell and a are build- 
The Consett Iron Com are 
far Iron 


two furnaces at Towlaw. 
uilding two new furnaces at 


ron Works, Coatham. T. Richardson and Co. 


are building three new furnaces at West Hartlepool. The 


| Loftus Iron Company are building two new furnaces at 
Skinningrove. 
finished iron works which are being built. b 
England the productive power is increasing at an astonish- 


made with the 


Rapid 
In the North of 


progress is being 


ing rate. Both collieries and ironstone mines are being 
opened out to meet the requirements of the new blast 


furnaces. 
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LOCOMOTIVE FOR THE CARL LUDWIGS-BAHN, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY HERR EMIL KESSLER, ENGINEER, ESSLINGEN, 
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Ix our fourth article on the locomotives exhibited at 
Vienna we gave some particulars of the 
ger engine constructed by Herr Emil Kessler, of Ess- 
lingen, for fast passenger service on the Carl Ludwigs- 
babo. Of this locomotive we this week give a two-page 
engraving, showing a side elevation, longitudinal section, 
and plan; while, on the present page, we give a half- 
transverse section and end elevations, and on the opposite 
page views of the tender. The engine, we may add, is one 
of an order for twelve now in course cf execution by Herr 
Kessler, for the Carl Ludwigs-bahn, on which railway 
five similar engines have been at work since August, 1872, 
these having been employed in working the service between 
Cracow and Lemberg—a service which Herr Lushka, the 
chief inspector of the line, states they perform most satis- 
factorily 

As will be seen, from our engravings, the engine has six 
wheels, the leading and driving pairs being coupled. The 
cylinders are outside, and the valve-motion, which is of 
the straight-link type, inside. As we mentioned in our 
fe Tmer Rotice, the large diameter of the leading wheele— 
namely, 6 ft. 3 in.—necessitates a great length of guide 
bars; but in the case of the “ Dnieper,” these bars have 
been made very heavy, and they are, moreover, stayed 
together, as shown in the side elevation, so as to secure 
righ lity. The connecting and coupling rods, and, in fact, 
all the details of the motion are of exceedingly neat design 


passer 


and good proportions ; while the connecting and coupling | 


er: and piston rods are made of steel, as are also the 
yres. 

The frames are inside, and are well braced together by 
Cross Stays, as shown in the plan. The axle-box guides for 
the coupled axles are fitted with adjusting wedges, and the 
leading and trailing springs are connected by compensating 
beams, as shown. We may direct attention here to the 
position of the sand box, which is unusual, the box being 
situated under the barrel of the boiler, and fixed to one 
of the transverse frame stays, as shown in the longitudinal 
section, sectional plan, and half-transverse section. From 
this ‘atter view, which shows the shape of the box clearly, 
-~ will be seen that the sand can be poured in through 
beam hes or spouts which extend upwards and laterally, 
and end above the footplate. 





“ Dnieper,” a | 





The box is furnished witb | 
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sand valves worked from the footplate, the sand being de- 


livered just in front of the driving wheels. 

The boiler, which is made of iron plates from Dillingen, 
has a raised firebox casing, as shown in the various views. 
The inside firebox is of copper and the tubes of brass, 
these latter being made by Heckmann, of Berlin. The 
firebox is large, being intended for burning soft coal, and 
it has a slightly sloping grate. The roof is supported by 


ordinary girder roof stays, these being necessarily, however, | 


from their long span, very heavy. The back plate of the 
firebox casing is supported by gusset stays, and the smoke- 
box tube plate by a strong horizontal plate stay fixed just 
above the tubes. The shell plates are 14 millimetres 
(0.55 in.), the dome plates 12 millimetres (0.472 in.), and 


the smokebox tube plate 21 millimetres (0.827 in.) thick; | 
while the copper plates of the firebox are 15 millimetres | 
(0.59 in.) thick, with the exception of the upper part of the | 


tube plate, which has a thickness of 24 millimetres (0.94. in.) 
The boiler—which is worked at a pressure of eight atmo- 
sphere effective, or abuut 118 lb. per square inch— is fed by 
two Schau’s injectors arranged below the footplate, and the 
water is delivered into the barrel of the boiler near the 
firebox, the delivery pipes being furnished inside the barrel 
with bends which direct the stream of water forward. The 
exhaust pipe is furnished with a variable blast nozzle, and 
the chimney is provided with a spark-catcher, as shown. 
The general fittings of the boiler are very neat and well 


finished, and we may mention that the handles of the upper 


and lower cocks of the gauge-glass fittings are coupled, 
so that they may be opened and shut together. This 
arrangement is very handy in the event of the gauge glass 


breaking, and it is very generally used on the Continent, | 
| manship of the engine we have been describing is excellent 


although we have not seen it adopted in this country. 
The principal dimensions of the engine we have been 
describing are: 


ft. in. 
Diameter of cylinders... ose es 1 8 
Stroke ove vee ai aw oe 2 OF 
Transverse distance between centres of 
cylinders... ooo eee ose 6 7 
Diameter of coupled wheels... coo 6 8 
"9 ling one op 3 8} 
Distance between centres of coupled 
wheels... ove ove ons wo C6 





= } ; 

' ' 

Hi fese) are 

0 ¢ 

“ie , 
i 

a ' 





ae panee..  aasang of driving ft. in. 
trailing w one eee ons 6 } 
Total wheel base ... ee on oo 18 ot 
Diameter of boiler inside largest plate... 4 Of 
Jeng of firebox, inside, at bottom... 6 5 
Width pe m a © Ei 
Number of tubes... ° oe 155 
Diameter ,, outside ... ae es 0 
Length » between tube plates ... 12 1 
r. ft. 
Heating surface: Firebox ... = ass 2 
Tubes (outside) as» 1098.3 
1178.5 
Firegrate area oo. vss eee ows 1G ogqr. ft. 
Weight of engine em ses ove tons 
” ” in = A order : 
On leading wheels ... oso on Be « 
» driving ja om one o ow 
» trailing ° ose «a We 
Total w+ .- 82 


The tender, which we illustrate on the opposite page—but 
which we should state is not shown at the Vienna Exhibition 
—is of the normal pattern used on the Carl Ludwigs-babn. 
It is, as will be seen, a six-wheeled tender, and is arranged 
so that the fuel is carried on the top of the tank, while there 
is an external tool-box at the trailing end. The general 
design is very neat, and the details will be readily under- 
stood from the engravings withoui =;-<-- 4escription. 
The tender carries 1980 gallons of water and abuxt 54 wis 
of fuel, and its weight, empty, is 9.56 tons, or about 23.8 
tons loaded. In conclusion we should state that the work- 


in every respect, and all the details of the design are well 
worked out. 





Tux Americans ayy Tue Ancric Reciows.—The United 
Juniata has sailed from St. John’s, Newfound- 
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ORE-DRESSING MACHINERY.* 
The Mechanical Appliances used for Dressing Tin and 
Copper Ores in Cornwall. 
By Mr. Hasny T. Fsxovson. 
For a long period the processes of dreseing tin and copper 


ores stationary, the mechanical appliances being of | 


a crude and simple character. Of late years, however, many 
improvements have been introduced in ore-dressing ma- 
Pyro In aan, the ores are raised to snalites in 
“ kibbies” or skipr, tipped into wagons and run to the dress- 
ing floors, where the les stones are broken up by hand in 
some mines, and in others by Blake's stone crushers. Alter 
pao reduction they are sorted, where tin and copper occur 
in same lode, those containing tin being placed in one 
heap, and those containing co in another. The heaps or 


doles are then sampled, and the percentage of ore ascertained, | 
the misers being paid in proportion to the value found. 


Large proportions of foreign matter being combined with the 
ore, the object of dressing is to separate the former from the 
latter, and the whole principle of dressing is mainly a separa- 
tion of the icles by taking advan of the differences in 
their specific gravities. The following Table shows the chief 
constituents of tin ores and their specific gravities. 


specific gravity. 

Sulphur ove eve eee eve — 2.03 
Quartz ... eee et eco eco ove 3.00 
Copper pyrites eco ose ose - 4.25 
Iron pyrites or mundi eee oe 4.90 
Arsenic ose ove : oe ‘ 5.00 
Cobalt ... eee ee ove ses ese 6.00 
6.50 

Peroxide of tin ove eve eve , { to 
6.90 
Wolfram (or tungstate of iron and et : 
ganese) ose os eco coe 7.50 


After the ore is sorted it is stamped to a fine powder, the 
stamps consisting of cast-iron heads attached to wrought-iron 
bars having arms keyed on to them, into which the cams of a 
revolving shaft engage. The lift is about 10 in., and each stam 
makes from 50 to 65 blows per minute, the quantity stam 
being from 16 to 20 ewt. in 24 hours. As the ore is reduced 
to powder it is carried away by a stream of water which 
flows constantly through the stamp coffers. In consequence 
of the slow action of the stamps a quantity of slime is pro- 
duced, which retards the outflow from the stamps, and the ore 
isin part reduced unnecessarily fine. The remedy for this is 


Husband's pneumatic stamps, in which the rapidity of the 


blows is greatly increased by the use of an air spring. The 
stamp head is attached to a piston working ir an air cylinder, 
to which a reciprocating motion is im a crank. . 
When the cylinder is raised the air below the piston is com- 
pressed, and the stamp is thnown up, and, on the crank 
turning the centre, the air is compressed above the piston, 
and the stamp is driven down. The fall is 16 in., and 160 


blows per minute are delivered, each head crushing from 9 | 


to 11 tons per day. The powder leaves the stamps mixed 
with a large proportion of foreign matter, and is run into 


troughs, where it is deposited according to the specific gravity | 


of the materials composing it. The next process is that of 
“ buddling,” the buddle being a circular pit about 22 ft. in 
diameter, and having a be centre. The ore, mixed with 


water, is fed in at the centre, and flows evenly over the | 


buddle, the bulk of the ore being deposited near the centre, 


and the impurities towards the outer edge. When the pit is | 
full the contents are removed according to their order of de- 


position, and are put through other buddles, washed, and 
rewashed, until nothing but the marketable ore remains. 
There are several varieties of buddles, some being concave, 
and some convex. The most recent improvement, however, 
is the knife “oe which consists of a cylindrical frame 
rotating on a horizontal axis, and carrying a series of 
scrapers around its circumference, which revolve in a cylin- 
drical trough, but without touching it. The action of the 
scrapers, which are arranged spirally around the framing, 
causes the ore to travel gradually along the trough, a stream 
of water carrying away the lighter subst “Fhe hine 
is found very useful and efficient. 

After the ore has been thoroughly washed it is calcined to 
get rid of the volatile impurities, the apparatus now generally 
used being Oxland and Nocking’s caleiner, which is a slowly 
revolving inclined cylinder 30 ft. long and 8 ft. interior 
diameter. The ore, after calcination, is cooled, and again 
buddled and washed several times until fit for market. A 
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in trunks, and having a vertical of 1 in., are alter- 
nately struck by a rapidly vibrating lever, and’ raised by 
sprip t to give pulsation to the water 
ar wee eee. jay Re fe Bo pd be hn 
plete in separa’ ore by an entirely self- acting process, 
od thio edfseted with c'vezy anall totoaton ertaee 
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EyTRat Pacty1 ) Rattmoan.— The revenue of this line in 





June wae 1,313,790 dols., agai 188,272 dols. in J 187 
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CORNISH MINES.* 
On the Mining District of Cornwall and West Devon. 


ON THE APPLICATION OF PORTABLE 
| TRPOSES* 
| By Mr. J. H. Coxirs, F.R.S. 


ENGINES FOR MINING PU 


By Mx. Joux Ricnarpsox. 
Tux author first described the ieal structure of the| PoRTapie engines with multitubular boilers and sey. 
Se ee ee est Devon, observing | contained machinery have of late years been used fo, 
that 


rock was a mass of ite extending | winding and pum in 
from Dartmoor to the Land's Red, which was overiaid Messrs. Robey have during the past 14 years 
part by other rocks. A kind of clay slate, locally called | carried out this application in several di 

rests upon the flanks of the granite outcrops; and ' 

in some instances the granite ponetrates the slate. To the | engine, saves a large amount of space, and went 
west of Truro organic remains are unknown, but to the | cost of i. new : 
eastward they are found, some in abundance. The granite | combined with their boilers, require scarcely any foundation, 
|and slate rocks are traversed by mineral veins containing | and only one man to drive and stoke. » moreover 
the ores of tin, copper, lead, iron, and occasionally other | work at a much page seiner phy my and 
metals. The veins yielding ore are termed lodes, those filled | connected to it by a gearing of 6 or 8 to 1, 

with quartz or sper, “cross courses,” and the clay veins | engine having only double the speed of the drum, or bei 
|“ flueans.” Tin and copper lodes oceur near the junctions of | coupled direct to it at the same speed. bditemearak 
| the granite and killas ; t of lead and iron are also found | with the old type as i 

| in similar positions, as well as far away from the junctions. | jacketted cylinders, using hi 

| The mean directions of the tin and copper lodes are east and | multitubular boiler. In many other 


: 
I 


the new type of 
| west, whilst those of lead and iron lie nearly north and south. | engine presents great advan over old style, Ma 
Some of the lodes are vertical, whilst others are inclined or | ally with regard to economy of fuel, the multitubular boiler 


underlie, which necessitates a different method of working | using a very inferior description of fuel. In most cases slack 

the mines from that pursued in the case of beds. The tin, | or small coal only is used, whilst in some instances the fuel 

copper, and lead lodes rarely yield 1 per cent. of saleable ore | burned is com of two-thirds of the refuse ashes from the 

of the whole mass in any given mine, whilst the yield of that | stationary boilers, mixed with one-third coal. Two kinds of 

portion brought to surface is seldom higher than from 2 to 4 | this engine are in use for selon upc, Sa Sus bats 
is 


r cent. iron lodes are much richer, yielding from 80 | propelling as well as portable, principally used for 
{0 95 per cont. catia trial pits. It has a winding drum on either side of 
In mining operations sbafts are sunk sometimes vertically | the running loose on the main axle, which also carries 


and sometimes inclined on the course of the lode, as at the | the driving or travelling wheels. When the engine is travel. 
Botallack mine. Adits or galleries are also driven into the | ling the drums are fast, and revolve with the wheels, 
| hill side where practicable, which assists to carry off the mine | but when set to work the drums are di ed, and are 
| water. Sometimes one large adit is made to carry away the | thrown in or out of gear with the engine by a clutch and 
| water from many mines, as in Germany, where one has just | lever. The second engine is of the semi- le kind, and 

been completed 14 miles in length. The great county adit | may be employed not only for anaes puapeen, but ass 
| of Cornwall is, however, upwards of 30 miles in length, and | permanent engine. It has a double winding mounted 
| was made by Mr. Williams, of Scorrier, near Redruth, about | on a shaft at one side of the boiler, the shaft having one bear- 

the middle of the last century. At one time it drained an| ing on the engine and the other in a wall box built into 
| area of 5560 acres, and discharged, on an average, 1450 cubic | the engine-house wall. These engines are employed in rais- 
| feet of water per minute. From this water about 23 tons of | ing loads of from 1 to 4 tons from various depths and at 
| fine copper was obtained annually at one time by precipita- | speeds of from 250 to 600 ft. vod minute. Another arrange- 

tion a ht iron. The engines used for pumping pur- | ment consists of a semi- le engine fitted with two sets 
| poses are usually of the opus Cornish type ; their | of drums and clutches, specially arranged for working with « 
| duty, however, has greatly fallen off during the last 30 years, | tail rope at the bottom of a shaft. An i this 

’ 








on 

although many of them still compare well with those of other | principle is at work in the Ravenhead Colliery, St. Helen's, at 
mining districts. At Mellanean, with 12.2 strokes per | a depth of 310 yards from the surface, hauling along a level 
minute, the average duty was 49 million foot-pounds for each | 1100 yards in length, by means of a tail rope. In another 
hundredweight of coal consumed. An 85-in. cylinder engine | modification a pair of engines is employed, carrying either s 
at Doleoath, working 4.4 strokes, gave a duty of 65.6 millions. | single drum or a pair, on a shaft between them. This 


shaft, | Each engine takes steam from four Cornish boilers at from | arrangement is designed for countries where the means of 


| 40 to 45 |b. pressure. | transit are bad and where heavy weights cannot readily be 
The author then explains how the various underground | got into position. 
workings are carried out, and describes the different forma- | 
| tions of the lodes, observing that good copper mines are | 
frequently worked out, and tin comes in at the bottom as MECHANICAL SCRAPER FOR REMOVING 
deep as 180 fathoms, as in the case of the Doleoath mine. Asa| JNCRUSTATION FROM WATER PIPES.* 
rule gunpowder is the only explosive generally used in blast- 
ing ; dynamite is used ir a few mines, but gun cotton only in By Mr. Joms Lirrux, of Torquay. 
one, as far as the author is aware, and that is in Dolcoath.| Tx supply of water for Torquay is obtained from Totti- 
| Trams and wagons are becoming general in the mines for re- | ford, near Dartmoor, being carried through 8 miles of 10-in., 
| moving the ore which is conveyed to the surface, although | and 6} miles of 9-in. cast-iron mains. After the pipes had 
| wheelbarrows 1n the levels, and “ kibbles,” or iron buckets to | heen in use a few months it was found that the rate Toude 
| convey the ore up the shaft, are still used in some mines. | diminished, and the cause was discovered to be a rapid accu- 
The ventilation of the mines is usually effected by natural | mulation of incrustation arising from an unusual extent of 
means, and is generally very good. Lamps are unknown | oxidation, the water being very pure and soft. The means 
in the Cornish mines, tallow candles being used. | devised to remove this incrustation without disturbing the 
The total value of the tin ores in Cornwall and | mains was a scraper consisting of four pairs of flat steel arms 
West Devon has increased in six years from 668,000/. in | curved backwards, and formed into scraping knives at the 
1866 to 1,068,0002 in 1871, the year 1866 being one of great | back ends, a cup piston bein placed in the rear. The 
| depression in the metal trade. The annual value of the | scraper was pro through whole length of pipes by 
| copper ore raised in the district has diminished from 547,0001. | the pressure of a small head of water behind the piston. 
ecraper, 














| in 1866 to 316,000/. in 1871, owing to the exhaustion of some 
| of the mines and the closing of others, in consequence of the | 
lowering of prices by supplies of foreign copper. The lead | ado 
| ores raised im the district average from 8000 to 9000 tons |, i i 

| per annum, and they are rich in silver, yielding about 35 | pulled forward by a longitudinal i ing. The whole 


i spiral 
ounces per ton of ore, the average yield of the lead ores of : Parke -s : eb the $ 
tho rest of the United Kingdom being onl ebous 8 cuness is carried on @ longitudinal bar, centred | end, a2 


and 

yee twards flat ing, which the knife 
Oe ee beginning | Sgeinet the side of the pipe, but is prevented. by a stop from 
; wor any considerable extent, as irto t w i i * i was 
| price of iron and the want of facilities for local carriage | Plan aS, papent, the siee-<f ho gps A double pistoa 
| have prevented their development. The recent advances in | short distance apart on a central rod, and connected to the 
| the price of iron have, however, directed attention to the scraper by a universal joint. This improved form of scrapet 
valuable iron lodes of this district, which contain rich has proved perfectly . 
hematite iron ores of great purity. Money is now being length of pipe is regularly performed with it once 
expended im improving the means of local transit by the | year. The application of the scraper has been extended 
| formation of branch ap = in — the resources | the 7-in. and Oi ; 
| of new discoveries. great Perran , which is several : being of a si : 
| miles in length, and from 40 to 60 ft. in width, is now being pee aly ne —_ Seal emagae 7 Bw pone ro lly 
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' | reworked, in some places in open cutting, whilst workings | have to be renewed at @ cost, for the whole of some 


are bein Loray prosecuted on other large lodes. 30,0004. 


The its from which china ‘clay and china stone are 
obtained are extensive, but occur irregularly, and appear to 














be masses of granite decomposed in situ; their local extent} “Cogr ry OxtTanio—Mr. Alderman Lapierre, of Ottaws 
and depth are as yet unknown. | Until the present century | claims to have discovered « valuable seam of coal upon bi 
cbina clay was A tw bee pu fy waste. To — it —_— iz, 70 miles below Montreal, on the line of the Grand 
able it is simply was run into settling tanks an ai Canede . 

i es me men nf recently the ieee of the china clay reek weg duaitittibe 

works worked up into excellent fire bricks, thus —Themovement of in steamers 
| laying the foundation of another industry, The total value Gants Guus Cutat aneaas 4 0s aa 

of Goctammignaton of Be G a i eae in SR Oo eincin et aneet who went through the cans 
placed at nearly 2,000,000/. per annum, tin ore ucing | in thismanner was 67,640; in 1871, the 

about eno bait the amount. was only 48,421 ; and in 1870, 26,768. the French 








Tus Usrrep States Navy.—Work upon some sloops of war . : . Canal 
which are being built for the United States navy is stated to | 37, minstes, without, a single HH my 
be progressing favourably. An announcement is to be made | .. : 
| thie month as to certain sloops which are to be built in pri- 
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| © Abstract of paper read before the Institution of Mecha-| * Abstract of pa: read before the Institution of Mecbs- 
| nical Engineers at Pensance. i Genneaee 
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PRESS FOR RIDGE OR GUTTER TILES, AT THE VIENNA EXHIBITION. 
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ORDNANCE AT THE VIENNA 
EXHIBITION. — No. IIL. 
Krvpr’s Guxs.—( Continued.) 
In the preceding article on Krupp’s exhibition 
we described the 12-in. gun, and the 11]-in. howitzer ; 
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| The target was composed of 3 plates, respectively 
| 9 in., 10 in., and 12 in. in thickness, each of them 


being 16 ft. long by 4 ft. 4 in, high. They were made 
by Brown and Co., of Sheffield, and the backing 
consisted of two layers of 9-in. oak beams, with an 


the next on the list is described as a ‘short | inner skin gin. in thickness. The 26-centimetre 


62-centimetre (=10.19 in.) naval gun, mounted on 
a battery carriage. 
guns of the performance of which we possess au- 
thentic information; for on the 15th of August, 
1872, it was tried at Tegel against armour plates 
together with the 28-centimetre (=]] in.) gun, 


and the results of these experiments are embodied | 


ina report made by Lieutenant-Colonel Reilly to 
the Surveyor-General of the Ordnance. 
The following are the principal dimensions : 








Calibre eee eos .260 metre 
Length of gun over all 5.200 ,, 
Length of bore ‘ne om ‘ 4420 , 
Weight of gun including breech 
piece ove on on os 18,000 kilogs. 
Preponderance si mi . 0. 
The bore is rifled with 64 parallel grooves, the | 


lands being 4.55 millimetres wide, and the twist, | 
which is uniform, makes one turn in 18.2 metres, or | 
65 calibres, 

The weight of the loaded steel shell is 184 kilogs. | 
(= 404.8 Ib.), and the initial velocity, with a charge 
of 37.5 kilogs. (82.5 Ib.), is said to be as high as 
450 metres (or 1476 ft.) per second. In addition 
to.the above there is a cast-iron shell weighing 
159 kilogs. (=349.8 Ib.) which attains the same 
Velocity with a charge of only 30 kilogs. 

In the experiments at Tegel referred to above, the 
26-centimetre gun was not precisely the same as 
the one just described, It belongs to a class called 
the long 26-centimetre gun, and differs from the 


other, ¢ iefly in the length of bore and the weight 
of the whole piece ; it will, nevertheless, serve per- 
fectly as a standard for comparison, and conse- 
quently we extract the following details of the per- 
formance from the report of the trials. 





gun used had a length of bore = 4.940 metres 


It is one of the few Prussian | *gainst the 4.420 metres of the corresponding piece 
nc of which we possess au. | at Vienna, The twist of the rifling, which was uni- 


form, was one turn in 70 calibres. The range was 
150 metres=164 yards, and the velocity was taken 
ata distance from the muzzle of 50 metres=55 yards. 
The following are the details of the three most in- 


teresting rounds : ie Bs 
Cc ove 82 kilogs. = 70.5 
Sates = Bite us 
i jecti oo J = 5 Ib. 
Velosity ove os ec 418 metres = 1371.4 ft. 


The shot penetrated the 10-in. plate, its point enter- 
ing nearly 7} in. into the backing and 
the skin to the extent of nearly 6 in. 
of the shot remained in the plate, while the end, 
which was broken off nearly level with the face 
of the target was shivered into many pieces, some 
of which were picked up in front. The pro- 
jectile, which was a Gruson chilled shell filled with 
dried , was considered to be of inferior quality. 

In the next round fired with this gun the ov 
and elevation were {the same as ore, while the 
projectile weighed 187.95 kilogs. 414.3 Ib., and the 
velocity=408 metres or 1338.6 ft. 

The target was the same as before, and although 
the velocity was some 10 metres less, nevertheless 
the shot made a clean hole through both plates and 
backing, and then broke up, the head, weighing 
176 1b., being picked up 180 in the rear, 

a _ of the remained in the shot hole. 
third and last round was fired at the 12-in. 


“The head | 


UJ J 


The shot made a hole right through the 19-in. 
plate ; its point to within 2.2 in. of the 
skin, while the cylindrical portion remained firmly 
fixed in the plate. 

Leaving the first unlucky round out of consi- 
deration, the committee who carried on the experi- 
ments came pie the aa g aman 26-centi- 
metre gun penetrate the 10-in. at a range 
of 450 metres, and the ll-in. plate at 150 metres. 
They were also of ion that an augmentation of 
ity by 15 metres would enable it to pene- 
trate the 12-in. plate. This augmentation the 
velocity has already been obtained, and more than 
obtained ; for, if the statement made by Mr. Krup 
in his catalogue be taken as authentic, the ini 

is ect 3 Bom re Sabre be is due to 

e increase ¢@ powder charge 4.5 kilogs. 
The weight of the projectile remains nauahy- the 
same, so that under the circumstances the short 
26-centimetre gun must be considered as an exceed- 


pt ar. och ny a long 24-centimetre, 
2 








plate under the following conditions : 
Charge ... a S8kilogs. = 72.7 1b. 
Weight Se af pajectiia i 187-76 Lilogs. = 41881». 
Velocity ... ... 421.8 metres = 1876.78. 


——— weapon. 
( 


and a long 21-centimetre 
8.2679 in.). These his are both of peculiar 
interest in the history opment of the 
system of heavy artillery, for they must be 

u at topes atep. So famous 
trials at Tegel, 8, the history of which, written 
hee eo som a 
perial oked (we think unjustly) 
a considerable amount of ill feeling at home. For 
a detailed account of these experiments, we must 
refer our readers to the pamphlet referred to above, 
and also to the very ay preerarnte | 
Captain Majendie, oe 1 
extract such information regarding as may be 
interesting to our readers, taking care to notice es- 
ee eto pnd oH asgder Bae Ben 3 
tions necessary by the results of the trials. 
i i was the continu- 
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— 
guns of corresponding power. Having had little 
experience of such heavy ordnance, it was arranged 
that Krupp should provide two experimental 
24-centimetre, and also two 2l-centimetre pieces, 
which were to be tried both for , dura- 
bility, and penetrative power, with a 9-in. Wool- 
wich gun, which was purchased by the Prussian 
Government for the purpose. 

The 24-centimetre weapons were as usual formed 
of a solid central tube reinforced by two tiers of 
rings, and were provided with the eee 
breech-piece. One of them was provided with a 
Broadwell ring, and the other with a copper cup 
for checking the escape of the gas. Of the two 
2l-centimetre guns one was light, while the other, 
formed entirely of solid steel without rings, was 
considerably heavier, and the breech was closed 
with the double wedge apparatus, 

The most important dimensions are given in the 
annexed Table : 











a. a. |FE/ 5% 
a= | ot -@ ro | 
se > s/w 
ce | én | S| ae 
oii 05/58 | 28 
~ Nu i — - 
- } 
Calibre millimetres, 235.4 235.4) 200.2) 209.2 
Length of bore... +. metres, 4.002 | 4,002) 3.333 3.280 
Length of the rifled part 2.920 | 2.929 | 2.563 | 2.698 
Length of chamber... | 1078) 1.073) 0.770) 0.587 


Length of gun over all 

Rate of twist. One turn in 
metres , «+» 13.96 16.23 /12.86 (12.36 

Number of grooves... «| 82 32 | 30 | 380 

Weight of gun and breech- | 
piece ... -»» kilogrammes)| 14,650) 14,650) 9000 | 6750 

Weight of chilled projectile 


4.708) 4.708) 3.928) 3.766 


(Grusen's) ose ees} 152.5| 162.5/| 100 100 
Weight of lead coatio oe! 28.5; 28.5/ 22 22 
Maximum charge of powder...; 21 21 il 9 


The powder used was the ordinary Prussian 
cannon powder. The first experinient was made in 
order to obtain the initial velocities of the separate 
pieces. For this purpose one of Le Boulengé’s 
chronographs was used at a distance of 47 metres 
from the mouths of the guns. The best result for 








charge was very erratic, so that 22.5 kilogs. was 
finally chosen as the maximum, the corresponding 
velocity being 35] metres. 

The practice with the 2l-centimetge gun was im- 
proved by the increased charge of 19 kilogs., but 
after six rounds the foremost of the two wedges 
broke, and it was necessary to fall back in conse- 
quence on the original charge of 11 kilogs. Thus 


the first attempts at increasing the speed proved in- | 
effectual, and the second efforts were even more 80, | 


for no good results whatever were obtained by 
diminishing the resistance of the rifling. 

It remained only to try a violent gunpowder. 
This was pone nm B done, for a comparison was 
made between 19.5 kilogs. of English L.G.R. (large 
grain rifle) and the same quantity of ordinary Prus- 
sian powder, ‘The following was the result : 


Metres. 
With the English powder a velocity of ... 353.9 
» Prussian a ns sed 835.4 


The gun (24 centimetres, No. 2) was, however, very 
much injured by the use of the English L.G.R. for 
two rents made their appearance in the gas-check 
recess, and the metal of the wedge behind was very 
much bent. Thus the result of these trials may be 
said to have been ail, for the initial velocities re- 
mained unaltered, and things were in this state when 
the first comparative trial was made between the 
Krupp and Woolwich guns. This latter weapon is 
too well known to need description here. We will 
therefore merely mention that the loaded shell 
(Palliser’s) weighs 113.5 kilogs. (=250 lb.) and that 
the initial velocity as stated by the Prussians was 
404 metres, though in English tables it is put down 
at the much higher figure of 432.8 metres. The 
result of the experiment was the complete triumph, 
so far as penetration is concerned, of the English 
gun, for ‘Target No. 1 with the 6 in. plate was com- 
pletely penetrated at the distance of 940 metres, as 


also was Target No. 2 with the 7-in. plate at 715 | 


metres, and ‘Target No, 3 with the 8-in. plate at 
470 metres. Whereas the German 24-centimetre gun 
behaved just as before, i.¢., barely got through the 
6-in. plate, and was absolutely impotent against the 
others. These results were difficult to explain, 


the 24-centimetres was obtained with a charge of | for comparing the energies per square unit of section 


21 kilogs., 
metres. 
of 327.9 was registered, the charge being ]] kilogs., 
while for the light 21-centimetres the velocity was 
315.8 metres, and the charge 9 kilogs. 

After having been satisfactorily tried for accu- 
racy, they were next fired at three targets, of 
which, 

No. 1 represented the armour of the Prussian ship 
Friedrich Karl, and consisted of three plates, of 
which the upper one was 5 in. thick, and the two 
lower ones 6in. The backing consisted of balks of 
teak 10 inches square. At the back of each plate 
was a wrought-iron girder situated between two 
adjacent balks of teak, while the backing consisted 
vartly of single and partly of double plates an inch 
in thickness. 

Target No, 2 was covered with three plates, each 
7 in, thick, the backing being formed of three layers 
of teak and oak, making up in all a thickness of 
29 in. 

Target No, 3 was also covered with three plates, 
of which the two uppermost were 8 in., and the 
remaining one Qin. in thickness. The backing was 
a single 10-in. layer of teak. Behind each plate 
were two wrought-iron girders, ‘The skin consisted 
of two }-in. plates. 

The result of the firing, which was eminently m- 
satisfactory, may be briefly summed up as follows : 

The 2l-centimetre gun could not effect the pene- 
tration of the 5in. plate at the distance of 940 
metres, while at the same distance the 24-centi- 
metre only just got through the 6-in. plate. 

At 715 metres range the 24-centimetre could not 
get through the 7-in. plate, and at 470 metres it 
proved itself absolutely useless against the §-in. 

late. 

: These being the results, it was rightly deemed 
necessary to increase the initial velocity by every 
possible means. The means at hand were three in 
number : 

1. To imerease the charge of Prussian cannon 

wder. 

2. To lessen the resistance of the rifling. 

3. To use a quicker burning, and more violent 
powder. 

By increasing the charge up to 25 kilogs. for the 
24-centimetre gun an initial speed of 362.5 metres 
was obtained. The shooting, however, with this 





the corresponding speed being 347.5 | of the two projectiles, we find them to be as 1 to 
With the heavy 21-centimetres, a velocity | 1.06—a difference which is not nearly enough to 
explain away the vast superiority of the Woolwich | 


gun. It was necessary to look elsewhere for a 
reason, and the Committee eventually came to the 


conclusion that the absence of penetrative power 


on the part of the German guns was due entirely to 
the heavy lead coating which surrounded their pro- 
eae and also to the shape of the heads of these 
atter. It was observed that when one of these 
lead-coated shots struck the target, either the lead 
was entirely stripped off by the shock, thus de- 
priving the projectile of the force due to its weight, 
or else, if it remained on the shot on its passage 
through the hole, it was retarded by the lead jacket 
getting caught in the jagged edges of the hole, so 
that a considerable portion of what should have been 
force of “eee eor ir was consumed in deforming and 
tearing the material of the projectile itself. In the 


ease of the lead jacket being wholly stripped off by | 


the shock of impact, Captain von Doppelmair was 
of opinion that the penetrative power of the pro- 
jectile should be estimated on the supposition that 
its weight was equal only to that of the cast iron 
or steel portion. He accordingly estimated the 
energy per unit of section on this supposition, and 
comparing the result with the pe calculation 
made for the Palliser shell as fired from the Wool- 
wich gun, he found the ratio of the results to be as 
] to 1.30, a preponderance in favour of the Wool- 
wich system which was quite sufficient to aceount 
for its great superiority. The fault of the shape of 


the heads of the projectiles was soon removed by cast- | 
ing new ones, which were very close imitations of | 


Palliser’s, but the disadvantages due to the lead 
jacket have never been wholly got over up to this 
date. It is true that Krupp has succeeded in 
lightening the weight of the lead very materially 
by agente it in rings over the body of the pro- 
jectile inst of covering the latter with a solid 
ee, as was formerly the case, and he has 
thereby diminished the amount of the evil, but the 
evil, such as it is, still remains, and was noted and 
commented on by Colonel Reilly last autumn in 
the report mentioned above. 

At present German artillerists are seeking to do 
away with the lead altogether, by substituting for it 
copper rings, and it is reported that, with calibres 
up to 6in., very favourable results have been ob- 





|tained, The trials with still larger guns are now 
_ progressing, but no authentic reports of the results 

ve yet been written, and consequently all details, 
excepting mere hearsay rumours, are at present 
wanting, 








SCIENCE EXHIBITS AT THE VIENNA 
EXHIBITION.—No. L. 
Tue advanced branches of science, especially 
| optical and electrical, are well represented in the 
Vienna Exhibition. There is not a great variety, 
but most of the specimens embody the very latest im- 
provements, and in many instances are veritable 
| triumphs of science and monuments of mechanical 
skill. ‘These exhibits are not grouped together in 
the same compartment, but are scattered through- 
out courts and pavilions, which are not often in 
close proximity to one another. It is not without a 
fair expenditure of time, and a considerable amount 
|of locomotion, that one can get a general idea of 
ithis speciality, but the knowledge that may be 
| gleaned from a careful inspection will compensate 
\for the personal discomfort attendant on sucha 
peregrination. 

The bulk of these exhibits is to be found in the 
French and German galleries. England, America, 
Switzerland, and Russia have also their collections, 
We must confess that the English section did not 
realise the ideal we had formed. This disappoint- 
ment, however, was not caused by the inferiority 
of our exhibits, but by the absence of contributions 
from several of our houses which enjoy a well-de- 
served and long-established . reputation for the ex- 
cellence of their instruments. Switzerland has 
three, France four, and Germany nine times as 
many exhibitors. It scarcely falls within our pro- 
vince to investigate the causes of this abstention; 
jit is probable that paucity of encouragement was 
not among the least. 

Siemens Brothers have an extensive collection of 
| telegraph apparatus; Cook and Sons (York) have 
| the largest and most elaborate portable equatorial 
telescope in the Exhibition. The hour and decli- 
nation circles are graduated in silver, and the whole 
construction is remarkable for the fineness of its 
finish. Mr, Pulvermacher has an attractive display 
of galvano-electric bands and Faradaic pocket in- 
duction coils; Heinke and Davis maintain the re- 
putation they have achieved for the completeness 
and perfection of their diving equipmeut. Mr. 
Pillischer has, among other articles of interest, a 
standard thermometer and a barometrograph, which 
daily records the variations of atmospheric pressure. 
| We shall return to several of these exhibits in a sub- 
| sequent article. In the French department there is 
| a collection of prisms of various sizes from the esta- 
| blishment of C, Feil; silver and platinised mirrors, 
dioptric and cosmoramie lenses from that of Cet- 
liffe. An eminent position is given to a plano-con- 
vex lens of crown glass, 17in. in diameter. M. 
| Nachet has some very good microscopes ; one in par- 
|ticular attracted our attention ; it is a binocular, 
|intended for delicate scientific investigations. M. 
| Duboseq exhibits several spectroscopes, and a very 
beautiful electric-light lamp and regulator. In the 
German section there isa large assortment of lenses, 
theodolites, goniometers, spectroscopes, and polari- 
scopes. These last are exhibited by Schmidt and 
Haensch, of Berlin, 

From the great number of exhibits we shall select 
for description only a few of those whose intrinsic 
merits may contribute to make them objects of 
special interests to the lovers of pure and applied 
science. To this class belong lighthouse optical 
apparatus, and they will form the subject of our 
present article. 

All the holophotal lenses we noticed in the Ex- 
hibition are of French construction, and the most 
important are those exhibited by Sautter, Lemon- 
nier, and Cie., of Paris. In the department allotted 
to the Maritime Government of Trieste these gentle- 
men have a flash apparatus of the fourth order. 
The lamp is constructed on the Farquhar system, 
of which we shall speak further on, and is inten 
to burn mineral oil. The flashes are produced by 
the revolution of a series of vertically placed plano- 
cylindrical lenses, each of which receives a pencil of 
raysof 18 deg. amplitude, and concentrates it to 6 
deg. By this means the divergence is evidently di- 
minished, and the intensity of the emergent beam in- 
creased in the ratio of 1 to3. The lenticular a 
linder revolves in front of the central lens; 
upper part of ee is disposed as is | 
for a fixed light sufficiently intense to be 
visible in clear weather at a distance of at least 
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miles. The interposition and regular rotation of 
the movable lenses produce equidistant and very 
characte ristic scintillations. Experiments have been 
made to ascertain the most convenient interval that 
should elapse between two successive flashes, and 
the conclusion arrived at is that it should not be 
less than asecond andahalf. It would appear that 
if they followed each other more rapidly there would 
be a possibility of mistaking them for the flickering, 
or fluctuations, noticeable in certain states of the 
atmosphere in fixed lights which rise but little above 
5 horizon. : : 
A second apparatus exhibited gives flashes alter- 
ately red and green. The mechanical disposition 
‘3 beautiful model belongs to the firm already 
1ed, while the optical calculations were made by 
vineers to the administration of the French 
thouses. It consists of three distinct parts, the 
ary di ptric and catadioptric lenses of the fixed 
embracing an angle of 150 deg., and a cata- 
dioptric reflector fitted up in the supplementary 
izle. and two series of prisms placed vertically in 
front of the fixed light apparatus on both sides of 
the axis, and beyond the angle of illumination. 
« elements have been so determined as to con- 
centrate the rays emanating from the fixed light, 
od to diffase them, with as much uniformity as 
possible, over the useful angle of 45deg. Between 
the vertical prisms and the fixed light apparatus 
there runs a circular frame containing three glass 
segments of 75 deg. each. The middle one is green, 
and the other two red. When an intermittent 
y motion is imparted to the frame the 


the a 
bi 


oscillator 
flashes are produced, and, during a short but deter- 


mined period, present a constant colour. The 


whole apparatus is mounted upon an iron stand, 
which encloses a machine that imparts a uniform 
rotation to a vertical axle. The uniformity of 

tion is attained by means of one of Foucault’s 
regulators. This vertical axis carries a horizontal 


te with two grooved ares of different radii, con- 
c with the vertical axis, and communicating 


with each other by means of sinuous lines. A little 
roller, attached to the oscillating support, fits into 
tl! arcs, and remains motionless as long as it is 


in the cir but as soon as the rotation 


e axle 


ular groove ; 





interval may be; if the latter be increased the ab- 
solute duration of the flash is increased just in the 
same proportion. 

It may here be pertinent to remark that when oil 
lamps are used the flashes are of shorter duration ; 
and it is customary to remedy this inconvenience 
by increasing the diameter of the lamp. This 
drawback does not exist in the electrical apparatus 
just described, as the divergence is caused not by 
the size of the luminous body, but by the form of 
the lens. Moreover, this divergence occurs only in 
the horizontal plane, whence it follows that the 
beam loses none of its luminosity. 

The regulator used is of Serrin’s construction. 
It is placed on a circular metallic table, whose 
geometrical centre does not correspond with its 
centre of rotation. Two lamps are provided, so that 
when it becomes necessary to change the carbons, 
the extinction of the light is only momentary. This 
is readily effected by turning the eccentric table, 
when one of the lamps is thrown out of focus and 
the second is brought into circuit, The cost of this 
apparatus is 1200/. 

The same firm also exhibits an apparatus for the 
projection of electric light, which may render 
valuable service in several departments, especially 
in our merchant navy. If our ships were provided 
with brilliant lights, it is probable that catastrophes 
would be of much rarer occurrence than they 
actually are. Up to the present, there has been 
considerable difficulty in the way—the size and 
prime cost of the Alliance machine unfitting it for 
general use. But since the Gramme has almost 
practically solved the question of cheap electricity, 
it is probable that the great advantages of the 
electric light will eventually secure its adoption. 
The pecuniary consideration is no doubt an urgent 
recommendation in favour of this comparatively 
new apparatus ; but it is also well to remark that 
its very construction renders it suitable as a machine 
to guide our vessels on their pathless way through 
the darkness of the night all the dense fogs that 
are often impervious to the rays of the sun. It is 
compact and solid. There is no delicate mechanism 
that might be disordered by the rolling and pitch- 
ing of a storm-beaten vessel. The whole occupies 


brings it into contact with the sinuous | but little space and may easily be connected with 
lines, it moves over to the opposite arc, where it re- | the machinery. 
for a brief space of time, and then recom-/|a holophote—Fresnel system—enclosed within a 


The optical apparatus consists of 


mences its curvilinear course. In this way the| cylinder of sheet copper, open at one end for the 
frame describes an are of 75 deg. in four seconds, | projection of the oenulldion rays, and closed at the 
and remains motionless for the next sixteen. By | other by a small door of the same material. The 
this motion the coloured glasses pass successively | cylinder is susceptible of two motions, one in the 
before the various parts of the apparatus, and thus | horizontal plane, of 360 deg. amplitude, and the 
produce their characteristic light. | other on the vertical plane of a range limited onl 


In the French section of the Machinery Hall, 


by convenience. The details are dis in suc 


MM. Sautter and Lemonnier exhibit an electric | a manner that as soon as the regulator is introduced 


t apparatus of the third order. 


and with the most satisfactory results. The 

f feature in this apparatus is the size of the 
For fixed lights an 1].8 in. is generally used, 
ere we haye one 29.5 in. in diameter. This de- 

e from long-established custom appears to us 

y justified by three important advantages. 
cause it is highly probable that very 
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ta 
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ng magneto-electric currents such as those de-| 


veloped by the Gramme and the improved Alliance 
will be extensively used for lighthouse 
purposes, In which case it is obvious that the pre- 

n of the holophotes will require them to be 

listant from the incandescent carbons; 
ndly, because this system is much more con- 
nt for the keeper ; and thirdly, because a large 
will proportionally diminish the variations in 

ection of the emergent rays caused by the 
evitable changes in the position of the radiant 
point. ‘The 


describing 


n 


is cylindrical, the interior diameter being 
It is provided with upper and lower cata- 
zones, 
are not upright ; they wind around the glass cylin- 

rin the form of a spiral. The object attained by 


tl 

point in any vertical or horizontal plane is involved 
in darkness, A lenticular polygon, consisting of 
#4 vertically placed plano-cylindrical lenses, is set 
i motion by clockwork. Each lens receives a 
beam 15 deg. in amplitude, and concentrates it to 
3 Gog ‘he polygon completes a revolution in 120 
a mds, so that the interval between the flashes 
Goes not exceed 5 seconds. The duration of the 
flash is but half that of the fixed light of minimum 
mtensity, which remains visible between two suc- 
cessive flashes, while its intensity is eight times 
greater. These numbers still hold, whatever the 


lens of the apparatus which we are | . - mee , 
manipulation in covering a roof. 





The current is | the circuit is complete. The steadiness of the light 
shed by a Gramme machine about 80 ft. dis-|is not affected by the movements of the oscillating 


cylinders. ‘The cost of the holophote, including the 
regulator, is 1502. 








PRESS FOR RIDGE OR GUTTER TILES. 

Tue use of tiles for the covering of houses is still very 
common on the Continent, and the proper form and size of 
these tiles to be used for roof coverings are thus of great im- 
portance. The advantages of ridge tiles over the flat and 
corrugated tiles usually applied in Germany are now more 
and more acknowledged, and have secured for the former a 
steadily increasing use. The more important advantages 
of ridge tiles are less weight of the roof, as for one square 
metre 27 ordinary tiles, weighing each 14 kilogramme, are 
required, giving a total weight of 404 kilogrammes, whilst 
the same space may be covered by 14 ridge tiles, each 
weighing 24 kilogrammes, and representing a total weight 
of 35 kilogrammes, showing a difference of 54 kilogrammes 
in favour of the ridge tiles. Besides being less dangerous 
in cases of fire, they are much cheaper, and require less 
For the manufacture of 


| ridge tiles are generally employed in Germany a pug mill, 


1 ‘ -, . | a gypsum press, a press for tiles, and a number of forms or 
The supports of the central piece | | colds. 


A good example of a press for ridge tiles is ex- 


| hibited at the Vienna Exhibition, in the pavilion for Ger- 





; ; | man brickmaking machinery, by Messrs. Edward Laeis and 
biguity is that, to an observer, only one} 


Co., engineers, of Trier, in Rhenish Prussia, and of which 
we publish illustrations on page 115. 

The construction of this press will be at once understood 
from the engravings if we simply describe the manipula- 
tions necessary for making ridge tiles. The iron forms or 
moulds have to be at first filled with good and well-mixed 
plaster-of-paris in such a manner that in the latter the form 
of the tiles can be made ; this is done by pouring the plaster- 
of-paris into the moulds, placing the second half of the 
mould, made of tin and greased with oil, on the top of it, 
by putting the two half moulds then under the plaster-of- 
paris press, and screwing the latter slightly down. The 
moulds have now to remain under this press until the plaster- 
of-paris has become sufficiently hard, and after having pro- 


lump of clay is placed 
which is carried on a slide, and brought into the middle o, 
the press exactly under the top mould, fastened witf 
timber blocks to a cast-iron cross frame, which is moved 
by the screw spindle. The latter is then turned, and the 
top mould is pressed on the bottom mould two or three 
times in quick succession; the top mould is now raised, the 
botiom mould is removed, and a new one from the other 
side of the press is brought under the top mould when the 
operation of pressing is repeated. When the bottom 
moulds, which, as stated before, are carried on slides to 
which they are fastened by hinges, are drawn back from 
the centre of the press, they are turned over, and they 
strike then against the upright bars shown in the en- 
gravings. The finished ridge tile falls out of the mould on 
to a board, upon which it is earried to the drying chamber. 
Whilst one man on one side empties the mould, the other 
one has his mould filled with clay, and pushes it uader the 
press. The press, which is shown in our engraving, is 
fastened to the foundations by four bolts, and has the 
following dimensions: 


ft. in. 
Height of cable from bedplate wo 8 & 
Length of table... snl oo oo §& @ 
Width of table 0 ase tee (es (ss A 
Diameter of uprights a ee ae, 
From centre to centre of uprights wo ae 
Diameter of screw spindle ose we 0 8 
Number of threads ... wo +4 
Inside length of moulds oo 08 165 
Inside width of moulds _.., 0 103 


During a working time of eleven hours, and with two men 
and two boys, 2000 ridge tiles can be made with this press. 
The moulds have in the average to be renewed after 1000 
tiles have been pressed, often not entirely, however, but 
partly only. We may finally state that the press is well 
made and designed, and performs its work most satisfactorily. 








OVERHEAD TRAVELLING CRANES. 

Fou: overhead travelling cranes are at the same time fn 
use and on exhibition in the Machinery Hall, at Vienna, 
and the largest of these we illustrate on the following page. 
Two of the cranes are on this model, and have been made 
by Mr. Ludwig Stuckenholz (of Wetter a. d. Ruhr, West- 
phalia), for the locomotive workshops of the Imperial Royal 
State Railway, in Vienna. They are intended to lift 25,000 
kilogrammes (about 25 tons), and have been tested with a 
load of 30,000 kilogrammes. The construction of the crane is 
one which has been adopted by Herr Stuckenholz for the last 
five years, and during this time he has made a large number 
of such machines. 

The crane is driven by a fast-running rope, the rope 
driving pulleys lying in a horizontal plane at the bottom of 
the machine. The apparatus for regulating the tension of 
the rope is seen in Fig. 2, fixed between a pair of columns. 
The following are the points claimed as specialities in the 
construction of the crane. The winch is fixed at one side of 
the girders, instead of moving across it, and the hoisting 
arrangement adopted, causes (as will be seen), the lift 
always to be in an exactly vertical direction, without the 
side motion, which is generally found in the ordinary con- 
struction. In order to distribute the load better upon the 
girder the lifting chain passes over two toothed pulleys, one 
end of it going to one side, and the other to the other, of the 
girder. No worm wheels are used, on account of the great 
loss of power by friction which they entail; but in order 
to gain the advantage of worm gearing, i. ¢., the self-acting 
holding of the load, a Napier differential brake is used, 
In order to provide for the three different motions (lifting, 
traversing the weight, and moving the whole crane along), 
three sets of bevel wheels are employed, which are put into 
gear by powerful friction clutches. A spindle running 
parallel to the main vertical shaft carries three worms, each 
with a corresponding hand wheel, for the purpose of moving 
the clutches, and the latter are so arranged that any pair 
of motions, or all three, can be worked at the same time. 
No winding dram is used with the winch, but a steed 
cylinder takes its place, having projections or teeth, upon 
which the pins of the chain links catch. 

The girder is hollow and rectangular in section, open at 
the bottom, and of wrought-iron plates throughout. It is 
stiffened inside by gusset stays, and outside by pieces of 
T iron, and also by angle irons along the bottom edges. 
The end carriages are also boxes, and have 
double sides. The span of the crane is 34 ft. 3 in., the 
depth of the girder in the centre 3 ft. 14 in., and at the sides 
2 ft., the breadth of the girder throughout is 2 ft. 4 in. 
The distance between the centres of travelling wheels at 
sides is 7 ft. 4 in. 


Senviaw Raruways.—The principal conditions 

the construction of a railway in Servia are as follows : 

concession is to be 

+ eaproem etl e the 
expiration of 20 years. 

the Servian State Railway, and it is to have a double 

rails. ager 7 wy constructing it is to be subject 

ec 
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jurisdiction of t ian Government, and it is to have 
Yead office at Belgrade. : 
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THREE-HUNDREDWEIGHT STEAM HAMMER, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY THE KIRKSTALL FORGE COMPANY, LEEDS. 


LOCOMOTIVES AT THE VIENNA 
EXHIBITION.—No. VII. 


WE have now to notice a group of engines 
possessing many distinguishing characteristics, these 
being the three tank locomotives shown by Messrs. 
Krauss and Co., of Munich. Since the establish- 
ment of their works in 1866 Messrs. Krauss have 
made tank engines their speciality, and they have 
established a system of rating and selling these 
engines according to their lwrse power, just as 
portable engines are constructed and sold in this 
country, The three engines exhibited by them at 
Vienna are rated at 370 horse power, 150 horse 
power, and 30 horse power respectively, and taken 
together they form an interesting series of examples 
of the special features which distinguish Messrs, 
Krauss and Co.’s designs. 


One leading point which Messrs. Krauss and Co. 








(or Description, see Page 121.) 
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have also kept in view in designing their engines 
is to reduce to the smallest possible amount all dead 
weight which is not directly conducive to an increase 
of power. Thus their tank engines have in all cases all 
the wheels coupled—the smaller engines have two 
pairs and the larger three pairs of wheels—while the 
frames are so constructed that the main frame 
plates form the sides of water tanks. The boiler 
also is made entirely independent of the frame, the 
latter acting merely as a Sess for the former, while 
the boiler is of course supported so that it can 
expand and contract freely. The peculiarities of 
Messrs. Krauss’s engines can, however, probably be 
| best explained by describing a particular example, 
and we may select for this purpose the 150 horse 
power engine shown by them at Vienna, and of 
which we give outline longitudinal, and transverse 
sections on pages 122 and 123. 

This four-wheeled shunting engine is of a type 














now being largely used on the Bavarian State Rail- 
ways and other lines, and it is, as we have said, 
rated by Messrs. Krauss at 150 horse power. It has 
outside cylinders 113in. in diameter by 1 ft. 9} in. 
stroke, these being placed horizontally as shown, 
with the valve chests above them. ‘The valve-face 
is placed at an inclination, as will be seen by refer- 
ring to the longitudinal section, and the valve motion, 
which is outside, is of the Allan straight link-type, 
the expansion link being a solid bar which is em- 
braced by the sliding block. The reversing gear is 
exceedingly simple. The lever on the weight bar 
is made very long, and it in fact forms the reversing 
lever. From it a rod extends back to the footplate, 
and the reversing is effected by simply pulling or 
pushing this rod, a screw clip giving the means of 
fixing the reversing rod in any desired position. 
The centre line of the valve motion, we may mention, 
is not in a direct line with the valve spindle, but the 
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latter is well guided, and is thus protected from the 
effect of any side strain 

‘The wheels are 3 ft. 2y, in. in diameter, and are 
placed 8 ft. 04 in. apart from centre to centre, The 
springs are arranged so that the engine is carried on | 
three points, there being a pair of leading springs, | 
and a transverse trailing spring, as shown. ‘This| 

arrangement is adopted by Messrs. Krauss for all their 
four-wheeled engines. The frame plates are con- 
nected by cross plates, so as to form the sides of 
two tanks, one situated between the two axles and 
the other in front of the leading axle, as shown in 
the longitudinal section, ‘These two tanks together 
hold 770 gallons of water, and from their position 
the centre of gravity of the engine, when in working 
order, is kept low. The fuel is carried in bunkers 
at the sides of the firebox, these bunkers having to- 
gether a capacity of 15 cubic feet. Besides being 
connected by the tops, bottom, and ends of the 
tanks, the fraines are also connected by the trailing 
buffer beam, and by stays behind and in front of 
the firebox, this latter stay, and the hind end of the 
hind tank (which end is strengthened for the pur- 
pose), serving to receive the upward thrust of the 
trailing spring. 

The boiler is, as we have said, entirely indepen- 
dent of the frame, At the trailing end the firebox 
is carried by slides bearing on the frame, while at 
the leading end the boiler is supported and fixed by 
the front plate of the smokebox being bolted to an 
angle iron, which is rivetted to the top plate of the 
front tank, as shown in the longitudinal section. A 
tube passing from the smokebox down through this 
tank serves for the discharge of ashes. ‘The tirebox 
casing is made flush with the barrel, and its crown 
and that of the firebox are connected by vertical 
iron stay bolts, as shown, the firebox crown being 
connected to the sides by curves of large radii, so 
that there are but four rows of these stay bolts re- 
quired, 

Messrs. Krauss are one of the few firms of Con- 
tinental locomotive engineers who do not use domes, 
and their engines are all fitted merely with a 
small external casing containing the regulator, this 
casing being connected with a steam collecting pipe 
—slotted along its upper side—which extends along 
the top of the barrel, as shown, and terminates just 
clear of the manhole. ‘This latter is formed on the 
barrel, as shown, and its cover carries a pair of 
Ramsbottom’s safety valves. ‘The boiler 
127 tubes 1.61 in. inside, and 1.73 in, outside dia- 
meter, and 10 ft. 114 in. long between tube plates. 
The tubes have thus an external surface of 631 
square feet, while the firebox surface is 48.4 square 
feet, thus making the total heating surface 679.4 
square feet. ‘The firegrate area is 9.6 square feet, 
and the pressure at which the boiler is worked is 
10 atmospheres effective or 147 lb. per square inch. 
The boiler is fed by a pair of injectors with fixed 
nozzles arranged below the footplate. 

‘The engine is provided with a brake applied to the 
trailing wheels, this brake being arranged on Exter's 
system. We shall illustrate in detail a brake of this 
kind in a future article, but meantime we may state 
that its leading feature consists in the pressure 
necessary for the application of the brake blocks 
being given by a lever, while all wear of the 
blocks is taken up by a screw arranged so as to be 
very readily adjusted, ‘The arrangement is a very 
good and handy one. ‘The weight of the engine we 
have been describing, is 19 tons empty, or 24 tons 
in working order, these weights being equally dis- 
tributed between the two pairs of wheels. The 
effective draught of the engine is given by Messrs. 
Krauss as 2100 kilogrammes, or 4620 1b. It will be 
Been, however, from the dimensions above given, 
that this tractive force corresponds only to that due 
to an effective pressure of about 64 1b. per square 
inch on the pistons, and at slow speeds, the refore, 
the engine could of course exert a much greater 
pull. 

The largest of the three locomotives exhibited by 
Messrs. Krauss is a six-coupled tank engine of the type 
built forthe Kronprinz Rudolfs Railway, the Warsaw- 
Vienna, and the Dniester Railways, and the leading 
features of its construction are similar to those which 
we pointed out when speaking of the engine last de- 
scribed, Like it, the six-coupled engine has out- 
side cylinders, outside valve motion of the straight- 

a tank frame, and a flush-topped boiler 
The cylinders are 16,5 in. in dia- 


contains 


link type, 
without a dome, 


meter with 243 in. stroke, while the wheels are 3 ft 
10g in. in diameter, and arranged with a wheel base 
of 10 ft. 44 in., all the axles being in front of the 
Lhe driving aad trailing axle-boxes are | 


firebox. 





connected by compensating beams, a single spring 
on each side, connected to the compensating beam, 
serving for the two axles. The wheels have the 
balanceweights forged solid with them, and the 
axle boxes are all fitted with adjusting wedges. 

We propose in a subsequent number to publish 
engravings of this engine, but we may meanwhile 
observe that all the details of the motion and the 
fittings generally are very neat. The connecting 
and coupling rods are of [I section; and the 
piston rods are prolonged through the front cy- 
linder covers, ‘The cylinders are lubricated by 
an apparatus designed and patented by Herr 
Kernaul, the manager of Messrs. Krauss’s works. 
The expansion link is of the solid bar type, 
to which we have already referred, and the engine 
is fitted with screw reversing gear and Heber- 
lein’s brake. 

The engine now under notice has 169 tubes, 
1.89 in. in diameter outside and 1.73 in. inside, and 
13 ft. 12 in. long between tube plates. The ex- 
ternal tube surface is thus 1097 square feet, making 
with 83.9 square feet of firebox surface, a total heat- 
ing surface of 1180.9 square feet. The grate surface 


is 16.46 square feet. The engine carries 1100 
gallons of water, and has coal bunkers with a 


capacity of 214 cubic feet, while it weighs 26} tons 
empty and 38 tons in working order, this latter 
weight being divided as follows: On leading wheels 
14 tons, on driving wheels 12 tons, and on trailing 
wheels 12 tons. ‘The pressure of steam carried is 
10 atmospheres effective, or 147 lb. per square inch, 
while the engine is rated by Messrs. Krauss and 
Co., at 370 horse-power, and its effective tractive 
| power in ordinary work is given as 3700 kilogrammes, 
or 8140 Ib. 

The third engine shown by Messrs. Krauss and 
Co. is a small locomotive rated at 30 horse power, 
and intended for working a line of 075 metre 

| (29.52 in.) gauge belonging to the Kronslidter Coal 
and Iron Company. It is a four-wheeled engine 
with outside cylinders, 6.29 in. in diameter, and 
11.8lin. stroke. The valve motion, which is of the 
Stephenson link type, is also outside, and the re- 
| versing gear is similarly arranged to that of the 
other four-wheeled engine first noticed. The frames 
form water tanks, as in Messrs. Krauss’s other loco- 
motives, and the present engine is fitted with central 
buffers, the drawbars being arranged below them. 
The wheels are | ft. 107,in. in diameter, and ar- 
ranged with a wheel base of 3 ft. 7 in. At each 
fend the engine is fitted with strong angle irons 
| fixed below the frames, these angle irons being so 
| arranged and bent that they not only serve to clear 
| the line from stones, &c., but will also prevent the 
engine from falling over in the event of its running 
off the rails. The boiler of the engine under notice 
| contains 80 tubes, 1.38 in, inside, and 1} in. outside 
| diameter, and 6 ft. 2} in. long between tube plates. 
These tubes give an external surface of 194 square 
feet, making, with 13.9 square feet of firebox sur- 
face, a total heating surface of 207.9 square feet. 
| The firegrate area is 3.23 square feet. The engine 
| carries 114 gallons of water, and its fuel boxes have 
a capacity of 2.15 cubic feet, its weight is 5.2 tons 
empty, and 6.3 tons in working order, 3.25 tons of 
| this latter weight resting on the leading wheels, and 
13.05 tons on the driving wheels. ‘The boiler is 
worked at a pressure of 12 atmospheres effective, or 
1764 lb. per square inch, while its ordinary effective 
'tractive power is given by Messrs, Krauss as 
| 580 kilogrammes, or 1276 Ib. 

The workmanship of the whole of Messrs. Krauss 
and Co.’s engines is excellent, and in all of them 
the details of the designs are very well and neatly 
worked out. There can be no doubt, too, that the 
system on which they are built—namely, that of 
making the frames parts of water tanks—is one 
possessing many advantages, the only objection to 
it being the tendency to leakage which the strains 
thrown upon the frames induce. Messrs. Krauss, 
however, claim to have no difficulty in this respect, 
and it is certain that their engines have a high re- 

| putation on the Continent, a reputation which they 
would scarcely have attained had the leakage been 
frequent or troublesome, ‘The system of water- 
tank frames is, of course, also applicable to tender 
engines, the tanks on the engine then forming an 
auxiliary to the main water supply, and serving, 
also, in some cases to effect a better distribution of 
weight. It is, however, as applied to tank engines 
| proper that the system possesses the greatest value, 
and it no doubt enables such engines to be con- 
structed with a reduced weight for any given power 
|} and fuel and water-carrying capacity. 





WOOD-WORKING MACHINERY AT THE 
VIENNA EXHIBITION.—No. III. 


WE have said that the special nature of the wood- 
working machinery exhibited at Vienna in the 
United States section, renders it impossible to in- 
stitute any detailed comparison between it and the 
wood-working tools produced by English manufac- 
turers. ‘There are, however, some exceptions to 
this remark, as for example, in saws, planing and 
moulding machines, and some others, the design 
of which may be well compared with the similar 
tools of other countries. 

In glancing over the exhibits of wood-working 
machines in the English section, we find that the 
most ingenious of the special tools, as well as some 
of the best details of the ordinary ones are American. 
For instance, Armstrong’s dove-tailing machines, 
made and shown by Messrs. Robinson and Co., or 
the Richards mortising machine at Ransome’s stand. 
But these importations of course form only the 
exceptions, and the exhibits fairly represent, there- 
fore, the present condition of this industry in Eng- 
land, and the progress that has been made in it of late 
years. ‘The exhibiting firms are Messrs, Thomas 
Robinson and Sons, of Rochdale, Messrs. Samuel 
Warssam and Co., of Chelsea, Messrs. Charles 
Powis and Co., Messrs, Powis, James, and Co., and 
Messrs, Allen Ransome and Co., of Stanley Works, 
Chelsea. Letus say at once of these makers, that 
they have all very complete exhibits, that each has 
some speciality, some details of excellence, or points 
for commendation; thus, Robinson’s tools are con- 
spicuous at the first glance by the solidity of their 
frames, and the excellence of their workmanship ; 
Worssam’s stand attracts special attention from his 
parquetry machines ; Powis, James, and Co., show 
fair examples of their regular work: and Messrs. 
Ransome and Co., who occupy the best position of all, 
that at the end of the British section, have a large 
and perfect series of tools of their newest types. 

Let us take the stand of Messrs, Robinson and 
Son first, for detailed consideration. We find that 
one of the novelties in the wood-working exhibits 
to be seen at the stands of three, at least, of the 
makers, is the so-called semi-portable log frame. 

The object of this frame is to supersede the use 
of the old frames, which required strong, and 
sometimes very costly, foundations, and to make a 
self-contained machine, which may be laid upon 
balks of timber, or blocks of stone. Such an ar- 
rangement recommends itself especially abroad, 
where, either the saw frames may be erected near a 
river, where the heavy ordinary foundation would 
be very costly, or where, as is often the case, the 
frames may be employed in a forest, and require to 
be shifted occasionally to fresh positions, Messrs. 
Robinson’s frame is arranged to cut either logs or 
deals. For the former work, a central upper pres- 
sure roller is employed, the bottom feed roller 
being driven in the usual manner by gearing worked 
from the ordinary silent feed, The arrangement for 
regulating the pressure on the upper roller is peculiar 
and somewhat complicated. ‘lhe balanceweights 
are placed outside the frame of the saw, and below 
the ground level. ‘To the end of the bar carrying 
each balance weight is attached a vertical connect- 
ing rod, which takes hold of one extremity of a 
horizontal lever, the other end having a pawl which 
engages into a ratchet wheel mounted on a shaft, 
and passes through a hole in the horizontal bar just 
noticed as carrying the pawl at one extremity. ‘The 
shaft upon which the ratchet wheel is keyed, ex- 
tends across the front to the centre of the machine, 
and near the top, having at the outer end a hand 
wheel, and at the inner end a small pinion, suitable 
bearings being provided for it in the frame. In the 
centre of the frame, over each pressure roller, is 
cast a guide in which a vertical rack is free to move 
up and down, the lower end being forked to receive 
the roller. The pinion already mentioned as being 
on the extremity of the horizontal shaft, engages in 
the rack of the pressure roller bar. It will thus be 
seen that the pressure on the log is transmitted 
through the system of connecting rods and levers to 
the ratchet wheel and teeth of the rack, and thence 
to the roller. 

The grooved feed wheel is moved by an eccentric 
on the main shaft at the bottom of the frame, the 
rod of which is attached to a slotted bar, which 
communicates motion to the pawl of the feed. The 
saws are contained in a wrought-iron frame, the 
bottom of which is connected to a central crank in 
the middle of the main shaft, while the top works 
in guides which are formed in the frame of the 
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machine. When it is desired to cut deals instead 
of logs, the central pressure rollers are raised, and 
side rollers are lowered by means of hand wheels 
on the top of the frame ; two deals can thus be cut 
at the same time in the machine. 

These semi-portable log and deal frames are made 
by Messrs, Robinson to cut logs up to a diameter 
of 30in. Beyond that size the work is too heavy 
to trust to the temporary foundations which are 
sufficient for smaller timber. The one exhibited 
cuts logs 16in. in diameter, weighs four tons, and 
requires three horse power to drive it. 

‘The band saw exhibited by this firm possesses no 
special feature; the same remark applies also to the 
circular saw bench. 

The fret saw in this exhibit is a very poor tool 
compared with Whitney’s, already described in a 
previous article, or by the side of M. Arbey’s ma- 
chines of this class in the French section, nor indeed 
do any of the English makers show a good tool of 
this kind. Robinson’s fret saw consists merely of a 
table, and standards forming the guides for the saw 
frame, which is composed of a vertical bar and two 
horizontal arms, top and bottom, carrying the blade. 
On one side of this vertical bar and near the top is a 
pin, to which is attached the connecting rod, which 
is driven {off a small crankshaft with flywheel and 
pulley mounted on it. The table can be canted for 
bevel cutting. 

Armstrong’s dovetailing machine is the special 
tool of Messrs. Robinson's exhibits. It possesses 
no novelty, but excites as much interest at Vienna 
as it did at the Paris Exhibition of 1867. It is in 
all respects an excellent and beautifully worked-out 
machine, and the workmanship of this, as of all the 
other tools at this stand, is very meritorious. It 
would be difficult to convey a clear idea of this dove- 
tailing machine without the help of illustrations. 
We may, therefore, say briefly, that its chief 
feature consists of two canted discs driven by ap- 
propriate gearing. ‘These discs incline towards each 
other, so that they are almost in contact at the 
bottom, and upon these peripheries are placed spiral 
saw blades, set at the same pitch as the feeding 
screw of the machine; for a portion of their length 
the saws have plain surfaces, for the rest the edges 
are turned over at right angles to the blade, the 
width of the turned edge increasing from nothing 
to the full breadth of the dovetail: the plain 
portion of the saw blade is fixed in the disc, the 
bent part is made in short lengths, which are held 
by set screws, and easily shifted, an operation 
always necessary when it is desired to cut the pins 
instead of the dovetails, as it is evident that the 
cutting edge for the former must be in the re- 
verse direction to that for the latter work. The 
wood to be cut is fixed on a table, and the edge 
truly adjusted by a gauge attached to the machine, 
and the table, being thrown forward, is carried along 
by a feeding screw until it reaches the saw blades. 
These, in entering the wood, commence by making a 
clean cut, but as soon as the bent blade comes into 
operation, the bottom as well as the side is gradually 
cut through. By this means a series of dovetail 
holes are formed, the first saw cutting one side, and 
the following saw finishing the other. ‘The distance 
apart of the dovetails corresponds, of course, to the 
pitch of the feeding screw. Whenit is desired to 
increase the number of dovetails from the normal, 
all that is necessary is to advance the table by means 
of a screw placed beneath it for that purpose. In 
this way any desired number of subdivisions can be 
obtained. If it is wished to form blind dovetails, the 
table is canted to the necessary angle. The opera- 
tion for forming the pins is exactly similar, the only 
difference being, as we said, that the bent portion 
of the saw blades are turned in the opposite di- 
rection. 

‘The mortising machine made by Messrs. Robin- 
son requires a few words of description. It has a 
fixed table, except for horizontal motion, the whole 
of the moving parts being brought down to the 
work, the driving strap taking up the slight varia- 
tion in length caused by this movement; the chisel 
is reversed by means of a small collar, to which is 
pinned a forked lever, the handle of which rests in 
stops on each side of the spindle. ‘This detail, 
which we need scarcely say is not new, is inferior, 
both to the Rogers and to the Fay mortising ma- 
chines, and not to be compared to the beautiful 
device of Richards for the same purpose, and adopted 
by Messrs, Ransome. 








Eeyprian Canats.— Egypt is said to contain 113 navigable 
canals and 756 smaller ones, constructed for irrigation. 


STEAM HAMMERS AT THE VIENNA 
EXHIBITION. 

BEsIDES a good collection of rolled-bar, cold-blast pig, and 
refined iron, railway tyres, axles, &c., the Kirkstall Forge 
Company, of Leeds, exhibit at the Vienna Exhibition a 
50-cwt. and a 3-cwt. single and double action Naylor's 
steam hammer, illustrations of the smaller of which we 
publish on page 119. ‘This hammer, as will be seen from 
the engraving, has a single frame, the. bedplate of which 
is 8 ft. square, and the height from the base to the 
underside of cylinder is 5 ft. 4in.; the hammer is double 
acting and automatic, and is provided with a hand- 
worked cylindrical throttle valve, which regulates the 
amount of steam, by means of which tle force of the blow 
is determined. The automatic action of the hammer consists 
of sliding wedges in the side of the frame, the position of 
which can be altered by a lever passing through them, as 
shown in the illustration ; a pin fastened to the block strikes 
against these sliding wedges, and, according to their posi- 
tion, changes the stroke by means of a lever acting on two 
piston valves. These valves, however, do not work in a 
vertical direction only, but they may be turned round into 
a horizontal position, thus allowing a greater amount of 
steam to enter the cylinder, and taking thus the place of 
the throttle valve in order to increase the force of the blow. 
For this purpose the valve-rod carries a lever, which moves 
in a horizontal direction, so that the whole of the hand gear 
is completely under control, and is easy to work in any 
position. The rapidity of the stroke obtained by this 
arrangement is advantageous for forgings requiring a great 
number of blows, and for finishing the work at one heat. 
The diameter of cylinder is 9 in., and the maximum stroke 
is 18in. The hammer can be worked to a speed of 200 
strokes per minute, whilst the power can also be adjusted 
instantaneously. The Kirkstall Forge Company manufac- 
ture these hammers in various sizes, from 30 lb. up to 
50 tons ; the smaller ones, ranging to 15 cwt., being parti- 
cularly adapted for smiths’ work, and the larger sizes for 
heavy forgings. We may mention, in conclusion, that the 
Kirkstall Forge Company exhibit also a small model 
hammer in motion of ordinary construction, weighing 26 lb., 
and the workmanship of which is excellent. 








THE WIGAN ACCIDENT. 
To tHe Eprror ov ENGINEERING. 

S1r,—I hope your attention has been drawn to the extra- 
ordinarily indiscreet leader last week in your contemporary, 
The Engineer. Indiscreet, inasmuch as, while remarking 
that “‘it would be obviously improper to say much pending 
the inquest,” he goes on enlarging on the subject in such a 
manner as to bias and mislead the jury now inquiring into 
this deplorable accident, or any jury, unless composed of 
permanent way men; and doubly indiscreet inasmuch as 
the article is well calculated to alarm the travelling public 
generally, but especially those frequenting the London and 
North-Western line. His conservative ideas would be 
amusing were it not for the distressing effect it will have on 
the uninitiated public. To think that all the admirable and 
costly locking apparatus now so universally adopted, the 
result of the combined talent of a multitude of engineers and 
mechanicians, should be so perfectly useless, worse still, 
dangerous, and that the old style of a man standing at a 
point lever should be so vastly superior! What becomes of 
all the elaborate reasonings and suggestions of our Govern- 
ment inspectors? However, speaking seriously, I say de- 
liberately that the statements made by your contemporary 
are false in every — and the sketches he gives are 
gross exaggerations. am sure the permanent way fittings 
of the London and North-Western Railway are second to 
none in the world, and I do not believe that on a single rail- 
way, still less “on most other railways in England,” are 
points to be found such as he delineates, and asserts are to 
be found on the London, Chatham, and Dover. Twenty 
years’ experience enables me to give an opinion on the sub- 
ject, and that is, that the slight bend or shoulder in the stock 
rail is a very great element of safety and protection to the 
point ; and ninety-nine permanent-way engineers will bear 
me out when I say that ‘the considerable space wherein the 
gauge is abnormally wide’ does not affect one iota the 
safety of a passing train. I have under my care a great 
many points which have the tongue tapered off, and grooved 
in the way described, but, without exception, the stock rails 
have the slight bend complained of, and I should not dare 
to put down a set of points that had not this bend. It must 
be patent to every one that, if the point so much approved of 
by The Engineer were to be open j in., nothing could save a 
train from going the wrong way, while, according to bim, 
the “multitudes of points,’ which are in the disgrace- 
ful condition described, somehow or other manage to pass 
the trains over in safety. How the London, Chatham, and 
Dover manage to keep their point rods so that The Engineer’s 
crowbar is not able to detect the same faults as‘on the London 
and North-Western, perhaps the writer of the article will 
explain. : 

E should like to catch him or any of his friends experi- 
menting on my points! 

Having nothing to do with the London and North- 
Western, I leave their engineer to cudgel the editor as he 
deserves, but I trust you will not omit to counteract such 
sweeping and appalling statements. : 
I am, Sir, your obedient Servant, 
Stock Ratt. 
Llanelly, August 13, 1873. 





TASMANIAN MringRats.—A company has been formed at 
Adelaide to work cannel coal mines in Tasmania. A Victorian 


TWO AND TWO MAKE FIVE. 
To rug Eprror or EnGinerRine@. 

S1z,—I have been in the habit for a long time of taking 
in both EnGingerine and The Engineer, and I have till 
now entertained no doubt whatever as to which was the 
scientific paper and which the comic one. But “ circum- 
stances alter cases,” as the copy-books say. You lately di- 
rected the attention of first-year apprentices to a wonder- 
fully-dimensioned marine boiler, with which you found great 
fault. I was disposed to agree with you at thetime, and 
was, I fear, guilty of using very strong language in reference 
to the gross carelessness or ignorance which alone—I thought 
—could account for that extraordinary ‘ working drawing.” 
Sir, you were wrong; I was wrong: we judged hastily ; we 
must repent in sackcloth and ashes. If the apparent incon- 
sistencies which you pointed out in that untortunate boiler 
had been, as you supposed, mistakes, it is certain that the 
conductors of The Engineer—giving them credit, of course, 
for ordinary sanity—would have been specially on their 
guard not to let such mistakes occur again. But similar 
things have occurred again, therefore they cannot be mis- 
takes; a train of reasoning of which I am sure you must see 
thecogency. No Sir. they must be intentional and I believe 
I have hit upon the right explanation of them, which I here- 
with give to you and ‘the world. The secret is this, The 
Engineer bas discovered a new calculus, and fearing that if 
it were to explain it openly in its columns, your irreverent 
contributors and readers might also get the benefit of it, has 
commenced its gradual and cautious elucidation in double- 
page engravings. Sir, you may well turn pale, you have 
made fun of the greatest discovery of modern times! Like 
all great discoveries, its simplicity is marvellous; it may be 
stated at once in the equation 

a=y 

where x equals anything and y anything else! How was it 
that you never thought of this before? See how it simplifies 
all calculations—addition, subtraction, multiplication, and 
division are no more necessary—all you have to do is to 
“make a rough guess” (and “divide by two” if you like), 
and put down the answer, It is manifest that whatever the 
answer is it can be called either 2 or y, and therefore it is 
sure to come in allright. Let me illustrate The Engineer's 
use of their discovery trom the double-page engraving of a 
locomotive published by them on August Ist, and I consider 
that I merit the gratitude of my generation for being the 
very first to expound fully this wonderful mathematical dis- 
covery. You will find then that, for example, the total 
length of the engine is given as 27 ft. 1j in., and you doubt- 
less would have thought it necessary that all the different 
lines of dimensions should add up to the same figure. Not 
so; the others may all be called y, and so may equal any- 
thing ; and, as a matter of fact, they do equal the dimensions 
here following, 27 it. 24in., 26 ft. 1lfin., 26 ft. 7Ain., and 
19 ft. 14;in.! Similarly, the length of the boiler is given as 
22 ft. UP; in., while its component dimensions add up to 
24 ft. O}fin. and 20ft. 9in.; and in addition to these, by 
working back from the total Jength of the engine you get 
22 ft. lfin., 22ft. Ofin, 2lft. lOfin., Zl ft. 6hin., and 
14 ft. 05,, all being, of course=y! The height ot the fire- 
box, too, is both 4 ft. 63 in. and 4 ft. 11} in. mside, and only 
4ft. 2§in. outside, a particularly pretty application of the 
principle. The length of the firebox outside is 6 {t. 5,5, in. 
and 6ft. 442 in.; the depth of the frame 2[{t. 6Zin. and 
2ft. 4éin.; the height from the ground to the top of the 
frame 3 ft. 10 in. and 3 ft, 8} in. ; the distance between centres 
of middle and trailing wheel axles 4ft. 9}in. and 4 ft. 2 in., 
and so on ad libitum. Two different engravings show two 
totally different forms of ashpit, from which 1 gather that 
the calculus is also applicable in some way to forms as well 
as to figures, and this idea is strengthened by the recollection 
of some pumps driven by a turbine illustrated in The En- 
gineer a short time ago, in which two entirely different driv- 
ing gears were employed tor one and the same machine, 
according to whether the views were on a large or a small 
scale. 

Seriously, Sir, either your contemporary has on its staff 
mathematicians of a profundity betore which Todhunter, 
Rankine, and the rest sink into insignificance, or else it has 
the most culpably careless bunglers who ever put pen to 
paper. Your readers must judge tor themselves. 


1 am, Sir, yours, &c., 
August 11, 1873. PAPAGENO. 





Lockx-ourt or Lancasuire Enornerers.—A step has just 
been taken by the proprietors of the large engineering works 
in the South Lancashire district which will have a very 
serious effect upon that and other branches of the iron trade 
in the above neighbourhood. For the past 12 months the 
question of the payment for overtime has been an unsettled 
point between the masters and the men. The latter, who 
really wish to do away with overtime altogether, insist upon 
each day being reckoned by itself, whilst the masters insist 
that the reckoning must be made upon the week. Another 
matter which has also been continually cropping up in an 
unpleasant manner is the question of piecework, which is in 
operation at several of the works. ‘Lhe masters, apprehend- 
ing that steps will be taken by the men to do away with this 
also, have decided to bring matters to a distinct issue, and 
they have unanimously resolved upon a lock-out until the 
men will agree to some reasovable terms. So far as the men 
are concerned, they disclaim any intention of interfering 
with piecework where it already exists, although they will 
not encourage its adoption elsewhere; but there is no incli- 
nation to give up the point with regard to overtime, that 
each day must be taken by itself. The matter was on Tues- 
day evening brought betore a meeting of delegates, repre- 
senting the various branches of the Amalgamated Society of 
Engineers in the district, but it was treated with the greatest 
indifference, and it was resolved, as no notices had yet been 
received, to take no action until it was seen what the masters 











company has also opened a mine at Spring Bay. 





really intended to do. 





[AucusT 15, 1873. 


a 





——n 


04} Jy} pUBysiepun OM “q_'H'T OZE Sutars ‘suorqnjoaos 
LL ¥@ ‘sourSsue oy} ‘oudy 04} 03 Uns pus diz} [eta JUeT/00xKe 
UB opeut eyg “youd “Ulg “33 FT PUY JE}OMIBIP UT “UI “93 TT 
‘sopviq anoj doqjedoad “qi eg oanssead mvayg ‘oyOI}s “Ug 
43 z :Ajoarjoodsea aojomvip ‘ut ye pus ‘ut {Tz srepur[so ‘u014 
-onajysuoo poaoadum ysour oy} JO soulsue Suisuopuod eovjins 
punodmoo svy oyg ‘g'N ‘Appeoiry Quer pus sujsnog 
“SISSOfY JO SYIOM OY} WOIy UAT, OG} UL Yoo 4Sv] poate 
‘aopuoT jo “oD puv ‘ySnoignig “yyUIg “sussoyY 4OF 9]ING 
« qmy ,, diqsuveys oy —"aANA J, AHL A0d UNVEILS MTN 


“a[quonajsoput Aypworyovad ‘ou; 
ur ‘epuur oq [tA sic0ulsae Avmyier yo ooyos sapurfo opis 
-gno 04} 4q peunsusd A[a12A08 08 SBA OUIIR OO 4B qorq aa ‘a[xe 
yuvio oy} savof Moy B UL 48q} PUB ‘WONd0ITp s1q} UI s}UeUT 
-eaordurt JoqzANy []s OedIIyUB OA, = *[NJs8e00ns ATYSy Waq 
OAVY 0} BYOB I1eq} seaoad ‘so]X¥ OI ss¥IO-ys1g 0014} JO 
uo1jsanp ey} syenbe yorqm “y[nser eAog’ ey} pue ‘syuls9zBUl 





YUVIO IOy} 0} WorjU94;8 [eIDeds WaAId AVY ‘puLzsopuN oA 
‘WY STYY, ‘eIN[Tes 10 yoajop Jo oouvavedde uv ynog4IM septut 
000°08Z JO OSvajtur vw poyovor mou oavq ‘plagyjeqg jo “op 
pus [jomurey sejrvyyH ‘sussepy Aq pornjovjnuvu so[x¥ yuBIO 
snorva ‘Avaley ollqsujooury puv ‘pjoweygg ‘1eysoqouvyy oy} 
uo 4¥y) uotjaeut Avot om ‘aONBIysN{]t Uy «*atquieprsu0d L170 
u9eq Oavy sa[x¥ [90438 pauorsodoid-|jom jo osn oy} wWOIy Zur 
-}[nser SadejuBape oy} ‘serd4} puv s]rwr [e048 Jo uOT}dopL oy 
WOIJ poured sy[Nser [vOrMOUODE oY} JO YVeds 07 JoNy = “ArOUTYO 
-sm pus Avm yuouvaed oy3 ul 430q UOT JOJ [9098 JO U0K4 
-nz1y8qns penpeld oy} couV}0dUT Ul pepeddxe OAL ‘[BLI0}BUT 
Avayivs JO oinqousnuvur oy} ut pozaye weeq oavy ‘sive 070] 
jo ‘qory ‘sodavyo og} JO ouON'—'saIXY HAVAD THAIS 4 


sraqmej;dag [yun o1qnd 043 puv w01y8o 
-Npe 418 UI poysor0jz UI Suossed yo Uotjoedsut oy} 03 uedo leur 
-or [ya Log} 10g ‘minesny_ WoyaIsuey qINog 04} Jo 100g 
punosd 043 uo sjooyos Aresodu1a, 04} ut peaziqryxe Mou O18 
<l0y punoy oq prnod oovds sv syiom Zuyadui0s s0q}0 04} JO 





Auvur sv qytKA 1093090} ‘uorynedut09 sq} Jo syiom oztd oy], 
*syoog jo soziad jo Joquinu v Y7tA 1043030} ‘popreme uVeq 
OABY S[Bpour ezuoIq 4yF1e-44x18 puv ‘soATIs OM4-AjI1g3 “Plo 
m9} UoONMWeduIOD s1q} JO B[NSet 043 UG ‘WopSuUIy oY} yno 
-ySnoiy} 418 Jo s[ooyos OY} |]8 30 8}UEpN4s 04} 03 uedo st Yor 
‘UOIJedUI09 |VUOIVVA 04} 0} DOUDIaJOI JO} SYIOM PoouBApL 
q8OUL PUB 489q OY} JO KNRPT SsvUI 04} Woy pozeos OMT ONES 
ey} 98 pas ‘seziud _—e oq} pepavas oy ‘sioUTUIY 
“Xo JO 00;;1MIM100 B Ajoyeredos ueye}, Suteq jooyos yova 
Jo 08043 ‘uonvurmexe Arvuranjeid B 0} po)jIaiqns 4814 O10M 
SYIOM CFO, “SHIOM OOE'TH JO Z/QT PAO OSBOIOUI UV SI SIT, 
*98u [udy ui Sutpuo aves at Sump sessvyo oy} ut poynoexe 
u9eq GAB Yorum ‘eSaryated Jo ‘sjepour ‘sdaiavip ¢19‘O/T 
JO 18}0} puvad v Suryeur ‘poatsoor uvoq oavy sysOM Z/9'EG 
JAB JO S[OOYOS FZ] WIG “poealooer _UdEG GABY SAIOM FFG'9/ 
sossulo 4yFia ZOp WOLy “pepnjouce ueeq yenf suy ‘sozid 
puv syuemed 20; uoyyedumos ut poytarqne ‘We Jo sjooyos 





WoIy pus ‘Surmeip Joy sossvjo yyTia uwt0Iy SYIOM SjUEpNys 
| JO UOHVUIMBXe OUT —LNANLAVdag, LUV ANV HONBIOg 





‘OL 30,7 Ivou poovyd AT[[Njss00008 u9eq sey JOAL VAVTUINT ON} 
s9040¥ OTpq [BUCWwUIe;UT 04} 10j WOssIVO 488] ony *10UL 
“WINS 4X9 JO OSINOD OY} Ul EULOIOL “4g SB IB} SB paza;duT0D oq 
[1-4 41 498q9 pu ‘egy ‘40qQ070GH Aq oYFway 10; dado eq |[LM OUT] 
04} 98} poyodxe SI 4 “SAOM ¥IZX9 OpNjoUt ou seop UNS 
SIGE “SOP 00S‘NZS' J0E¥ ABmpeY uoNwsraojoy UsZ0qWON 
04} OyNIeXO 0} pezBAyUOD eAvg 40qqV “F{ puv pleuOp 
“OUT “( ‘“SASBOPY “UOIPUOD o;qGISUEsSUI ysO~M]v UB UI pu] OF 
Ajoyes wiry e10q OY pus ‘ZoUUIIMS Ju0Ijs v 81 OYM ‘aTETIORg 
‘AX JO SUOIZAXE O14} JOJ 4Ng ‘MIMS JOU P[Nod oY SB ‘pouMoIp 
ueeq eAvYy pynom seSpAig ‘1p_ puv ‘poduvas sem 4yus9 oy, 
*punos oSez10d 07 pepuozut sum 41 Yory pidus v Joao UNI 4v0G 
04} 49] MOTOUMIOS UvUNZBOG O43 Eq “WKH ‘TIET[Og “APE WA 
ovrpodejeyy JAIL OY} WO 4¥Oq B UI BBM OFF ‘ZuIUMOIpP 
moi odvose MOLIvU BY py sey ‘VpeUYD jo YUNIy puwip 
oy} JO seSvuvar P oman oy) ‘sedphag “¢'D “ayy “[NJYNBEG 
88 poquosep st A1oue0s 04} puY ‘e[quzA0;MI0D BB JO ueXOds 
ore sivo oyy, “A[qjoous Suryzom oq 07 pres st Avmpuy 
[BIMO]OoIe;UT OG} UO OWA, OYT—'SAVATIVY NVIGVNVO 































































































) 
Z 
= 
fz) 
oa 
Z 
Oo 
Z 
a 






































NOILIGIHX’G 


















































(‘ELT 20g 208 
‘HAOINAK 
VXNNGIA 


GAUL LV 


*r 
i. 
u 












































‘uondtsosaqy 40,7) 
‘SUTANIONT ‘ANVdNOO GNV SSAVUM ‘SUSSAN AG GALOAALSNOD 


MNVL GHIAAHM-AOOA 


AILONOOOT 











ENGINEERING, Avcusr 15, 1873. 





BLAST FURNACE: “SVE 
DESIGNED AND CONSTRUCTED BY MR. F. BUTTGENBACH RIN 
(For Notice, ge | 
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FOUR-WHEELED LOCOMOTIVE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. KRAUSS AND COMPANY, ENGINEERS, MUNICH. 


(For Description, see Page 119.) 
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JOINTING PIPES. 
To THe EpiTor oF ENGINEERING. 


Sir,—Permit me to make a few remarks on the article, 
“Jointing Pipes,” which appeared in your journal of the | 
Ist inst. I agree with you that it is a matter for wonder that 
tome more efficient method of jointing than that at present 
employed has not been introduced, but I differ with you in 
the “reason why.” I know well that every engineer has his 
own pet plans, and cannot see beyond them, and the nu- 
merous sections of sockets (I counted yesterday twenty dif- 
ferent sections of one size and eighteen of another) furnished 
to the pipe founders are strong in evidence in favour of my 
assertion. 

The great objections which were made to the bored and 
turned joints are fresh in my mind, the puzzling diversity of 
opinions as to the proportions of the belts still exists, for I 
find a gas engineer has, with a light pressure, a belt nearly 
three times the depth in his socket that a water engineer has 
with his high pressure, and I have seen a gas engineer lead 
all his bored and turned joints ina city where the heavy 
same po on the water mains did not cause a leak on the 

ored and turned joints. 

The fact is, no system of jointing is good, unless it ema- 
nates from the engineer of the works, and therefore a good 
thing has a very bad chance of being introduced. 

Iam taken by surprise on reading that the first winter 
causes a contraction of the pipe, and each succeeding winter 
causes a further yielding, for I have been in the habit of 
laying pipes sufficiently low to be beyond the influence of 
frost, and it is well known that this has been done in Russia 
with such success that there is no leakage there from con- 
traction of the pipes. This being the case, I differ with M. 
Mathieu when he remarks “that the pipes should be jointed 
so as to be free to contract and expand without injury by 
variations of temperature.” Expansive joints are not called 
for if the pipes are laid at a proper depth. 

Another reason is advanced why the joints leak on the 
£as pipes in Dublin. We are told that there is much vibra- 
tion in the streets under heavy traffic in consequence of the 
subsoil being of a loose nature. I have made inquiries as to 
the effect the vibration has on the water mains with the 
heavy pressure from the reservoir, and am informed the 
bored and turned joints stand well. “If” the gas joints 
leak with little pressure, and “if” the water joints remain 
tight with a high pressure, both in the same street, the 
former are badly made, and the pipes are carelessly laid. 











That a straight pipe on a line of main could draw at the 
joint to the extent of 2 of an inch in a well-laid dry bed is 
perhaps possible, but is of such a rare occurrence that it is 
positively an exceptional case. 

A good joint, cheap in first cost and one easily disengaged, 
is much to be desired ; under these heads I will dwell on Mr. 
Somerville’s joint. First as to its being a good tight one, the 
workman can never tell when the joint is run full of lead. 
With the old lead joint frequent failures take place, but being 
open at one end, it can be made good; yet with all the pre- 
cautions taken we find on separating pipes that many of the 
— have been only partly run up; if this is the case with a 

arge body of lead, what are we to expect with the light 
stream in Mr. Somerville’s joint, but that it will cool before it 
runs half of its intended road. 

Another objection is, supposing that it were possible to run 
the lead full, as Mr. Somerville proposes, the lead in cooling 
contracts on the spigot, and is tight there, but leaves a space 
at the socket for water or gas to escape, and of course if the 
bored and turned joint is not good, the extra cost of cutting 
the groove, the lead, and labour, are thrown away. 

As to cost, I have no hesitation in saying, that no founder 
will cut the groove as represented in drawing without an 
extra price, to which extra cost is to be added lead and 
labour. 

Seeing the difficulty that must exist in disengaging the 
pipes if the groove is filled with lead, I will leave this last 
objection in Mr. Somerville’s hands. . 

Pxior. 








Roxtrne Stock on THE NorTHEEN oF Francz.—It appears 
that in the course of last year the Northern of France Railway 
Company expended 469,016/. for the acquisition of rolling 
stock upon its old network. The company made the following 
purchases:—Ten passenger engines, 46 gcods — lu 
shunting engines, 22 passenger carriages, and 2770 goods 
trucks. Of the 66 locomotives 12 were constructed to re- 
place a similar number which had become unfit for service, 
so that the effective augmentation made last year to the 
company’s stock of engines was 54. Besides these purchases 
in 1872, the company had, at the commencement of last year, 
to receive from its contractors 91 locomotives, 171 passenger 
carriages and vans and 3590 goods trucks. This additional 
ese will be supplied in great part this year. Since the 

ate transport crisis, the company has thus made its arrange- 
ments for adding to its rolling stock 187 locomotives, 286 
carriages for passenger trains, and 8242 goods trucks. 


BUTTGENBACH’S BLAST FURNACE. 
WE illustrate, by a perspectivé view upon the present 
page, and also in detail by a two-page engraving published 
with this number, a form of blast furnace construction 
which has been largely introduced with great success upon 
the Continent. As the originator of this system, Mr. F. 
Biittgenbach, managing director of the Neusser Iron Works, 
at Neuss, near Diisseldorf, in Rhenish Prussia, is going to 
read a paper on the subject, at the ensuing meeting 6f the 
Iron and Steel Institute, to be held at Liége next week, and 
as we shall reprint this paper either in extenso or abstracted, 
in our next issue, we may confine ourselves for the present 
to a general explanation of the special features of his system. 

By the arrangement adopted, the base is independent 
of the furnace itself, while the stack only acts asa shell, 
and carries none of the superincumbent weight of gallery 
or gas tubes, 
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The base is formed either of piers in brickwork, formed 
with a batter, and connected by arches, as shown in the ac- 
companying sketch, or of cast-iron standards as seen in one 
of the modifications on the two-pageengraving. The shaft 
rests either on the crown ring formed above the arches of 
the brickwork base, or on a cast-iron ring plate, as shown 
in the engravings, and carried by the standards before 
mentioned. It is built of a ring of fireclay bricks, so 
that the total thickness is about equal to the lining of an 
ordinary blast furnace. The boshes, as will be seen from 
the drawing, come in contact with the stack just above the 
base ring, and both are hooped at intervals; while the 
former are protected with water boxes at the hearth, and 
boxes through which water is kept circulating are also em- 
ployed to protect the tuyeres. 

The gases are led off, as shown in the drawing, partly 
from a central tube and partly from lateral openings, which 
communicate with columns serving as downtakes, and at 
the same time as supports for the gallery. 

The experience which has been gained with these fur- 
naces during the last seven or eight years has been amply 
sufficient to prove that the advantages claimed by Mr. 
Biitgenbach — increased durability, greater cheapness in 
first cost and subsequent repairs, and a saving of time in 
construction—are thoroughly merited. The first built on 
the system at Neuss, in 1865, has been since that time in 
daily work, and has never required repairs of any kind. 

As we have said, we shall recur_to this subject next 
week, in connexion with the Iron and Steel Institute. 
Meanwhile, we should mention that the perspective view 
we publish is taken from a model now at the Vienna Ex- 





hibition, and which has been purchased by the Imperial 
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IRON COAL WAGON. 

WE publish this week a two-page engraving showing an 
iron coal wagon exhibited at Vienna by the Société Général 
d’Exploitation de Chemin de Fer, who have works in Bel- 
. . — - gium, at Tubize, Nivelles, and La Sambre. This wagon is 

mrekK’S R "(3 , : of the ordinary type made by the company, and its con- 
DANEA 7 ROLLING MILLS. Vi | struction will os ate fin. Sore from our drawings 
Ix our descriptions of the machinery at the Vienna) without special description. The body is 18 ft. 0} in. long, 


School of Mines at St. Petersburg. A similar model, shown 
at the Paris Exhibition of 1867, and which received the 
only prize awarded to its class, was bought for the Museum 
of Ecole Centrale of Paris. 





Exhibition, we have frequeptly had occasion to mention | 


the pavilion, filled with machinery of the heaviest kind, of 
the Maschinenbau Actien Gesellschaft, formerly Danek and 
Co., Prague. Much of this machinery we are able to 
illustrate, and one of our double-page engravings this week 
represents a rolling mill engine constructed by this firm. 
In the engraving, the figures show, respectively, a side | 
elevation of the machine, a sectional plan, and sections | 
through the cylinder, A B, centre of guide bars, C D, end | 
of guide bars, E F, and plummer blocks, G H. 

‘The most notable point about the engine is certainly its | 
great massiveness, but several points about its design also 
The cylinder (39 in. diameter by 4 ft. stroke) 


| 
merit notice. 
is not jacketted; it has a double ported slide face, and the | 
valve chest is cast along with it. Both the covers are | 
loose, and have stuffing boxes fitted with brass lanterns for 

and the piston rod works in brass bushes both | 
in the glands and covers. The slide valve is of the common | 
double-ported type, the spindle passing through a recess in 
the back of it; it is provided with a very broad surface on 
its underside (see section), which, however, is attached to 
the valve only by feathers. In order that the bedplate 
may not have to be recessed, the centre of the slide valve 
is made considerably higher than that of the cylinder. A 
plain gridiron cut-off valve works in a separate chest on 
the top of the other, and a cylindrical hand valve 
is provided (see elevation) by which the steam can be ad- 
mitted to the main valve chest either through the cut- 
off valve or direct, or shut off altogether when required. 
To the back cylinder cover is bolted a long bracket, with 
planed top, which serves as a guide for a cast-iron block 
keyed on to the prolongation of the piston rod. To the 
front end of this rod is attached a heavy cast-iron double 
eye, through which passes the crosshead, having on each 
end a cast-iron guide block. The connecting rod is almost 
alike at both ends (the only difference being the diameter 
of the pin), and has at each end a strap, secured by a 
through bolt, with a cotter and double gib. The crank pin 
is placed in a cast-iron disc, which might be, but is not, 
made to serve asa balance disc. The} crankshaft is made 
unusually strong, with the intended working pressure of 
75 1b. in the cylinder it has (being 14in. diameter), a 
factor of safety (against twisting stress only) of above 21. 
In consequence of the great thickness of the disc and length 
of the main bearing, the eccentrics if placed upon the main 
shaft would be about 18in. out of the line of the valve 
spindles, and to obviate this difficulty they are placed upon 


lubrication ; 


a small countershaft running in bearings: just behind the | 


plummer block, and driven by a pair of equal spur wheels. 
The bedplate proper, which supports the cylinder and the 
guide bars, extends only a small distance in front of the 


latter, and it is secured to the casting containing the bear- | 


ing bracket by four crosskeys passing through a wrought- 
iron plate 1} in. thick, 

It seems to us at least an open question whether the best 
way to construct engines for driving rolling mills and other 
work where they may be exposed to sudden shocks and 
jars is to strengthen them by simply adding weight every- 
where, but we are aware that this is the idea entertained by 
most millowners, and that, rightly or wrongly, lighter made 
and more scientifically designed engines would not sell so 
well as those we have alluded to, 
sity of a heavy engine be taken for granted, Messrs, Danek 
and Co.’s is a very good example of its class, and will un- 
questionably stand much rough work without injury. It 
is intended to work with a pressure of 75 1b. per square 
inch, and a cut-off variable (by altering the position of the 
expansion eccentric) from .1 to .5 of the stroke. Its in- 
tended speed is 100 revolutions (or 800 ft. of piston) per 


minute, and for such an unusually high speed as ‘this it is | 


certainly an omission that the connecting rod is not 


balanced. 


Complete dimensions are given upon the engraving, but | it is also true that Glasgow might step in and take possession ; 


we may for convenience sake repeat a few of the principal 
here: 


ft. in 
Diameter of cylinder eve exe 2 6 
Length of stroke ... eee eee eee 4 0 
Diameter of piston rod... eve ese 0 6} 
Length of connecting rod between centres 12 0 
Diameter of crank pin... one eee 0 7 
Diameter of crankshaft in journals eee 0 14 


Centre of cylinder to centre of shaft ... 19 11} 
Height of centre of cylinder above 


bottom of bedplate 2 2 


Surface of guide blocks (two) ‘wv 256 sq. in. 
Surface (/ x d@) of piston rod head pin 56 
” ” crank pin sls oe . 
main bearing ... oe >= 
Working pressure per square inch ove 75 Ib. 


Maximum total pressure on piston 
(allowing no back pressure) 
Number of revolutions per minute 100 


+. 53,010 Ib. 


amounted to 63,0402 The business of the canal seems to have | already expended upon the building. The next contract will 
progressively increased during the month. 


If, however, the neces- | 


by 8 ft. 84 in. wide, and 2 ft. 9} in. high, its capacity being 
thus 4124 cubic feet. The weight of the wagon empty 1s 
5.22 tons, and, with the exception of the planking, it is con- 
structed entirely of iron. The wagon is, as will be seen, 
fitted with side doors, and it is altogether of a very service- 


able type. 





NOTES FROM THE NORTH, 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market has been 
very inanimate during the past week, and a decided reduction 
has taken place in prices. On Friday the closing quotation 
was 106s., and on Monday business was done at 105s. 6d. to 
106s. 9d. Yesterday the market opened at 105s., receded to 
104s. 6d., and closed rather firmer again, with buyers at 
104s. 9d. and sellers asking 105s. A small quantity of iron is 
now being sent into storekeepers’ yards, which will mean- 
while counterbalance the deliveries ex store. The prices 
of shipping iron are not much altered, but the tendency is 
still downwards. 





No.1. No. 3. 
ods @ 
G.m.b, at Glasgow ose ove ove 108 0 105 6 
Gartsherrie _,, eee eee ove 118 0 110 0 
| Coltness - ove ese eee 1250 1086 
|Summerlee ,, eee ove eee 117 6 1080 
Carnbroe - ove eee oe 113 0 108 0 
Monkland * eve eee eve 1120 1080 
Clyde ja eee ans a 112 0 108 0 
Govan, at Broomielaw eee one 112 0 1080 
Langloan, at Port Dundas ooo ‘ad 1226 1080 
| Calder m eee eco 117 6 1080 
Glengarnock, at Ardrossan... eee 113 6 109 0 
Eglinton a eee eee 110 0 1080 
| Dalmellington os eee eee 110 0 1070 
| Carron, at Grangemouth, selected... 117 6 — 
Shotts, at Leith ... aa en ese 117 6 1100 
Kinnell, at Bo'ness sais eco - 1150 1080 
(The above ali deliverable alongside.) 
Bar iron ... eee ose eee eee 121. 10s. to 131. 
Nail rods ... ee eee 131. 


| At the forenoon market to-day business was done at 105s. to 
105s. 6d. Monday, closing buyers 105s. 3d., sellers 105s. 6d. 
In the afternoon there was a quiet market, and business was 
done at 105s. 8d. to 105s. 74d. cash, closing buyers 105s. 6d., 
| sellers 105s. 9d. The shipments last week were 8066 tons 
as against 17,341 tons in the corresponding week last year, 
| the total decrease for the year being 187,149 tons. 


The Scotch Blast Furnaces.—There are now 123 furnaces 
in blast in Scotland, as against 132 at the same time last year. 
Messrs. Colin, Dunlop, and Co. are ereeting a new furnace 
at Quarter Iron Works, the other four owned by the firm 
being all in blast. This is the only instance of a new furnace 
being erected in Scotland at the present time. At the Colt- 

| ness Iron Works one of the furnaces is being remodelled on 
| the Ferrie self-coking system, and the same system is about 
| to be put to a practical trial in America, whither moulds for 
| the various forms of firebricks required in its construction are 
| about to be sent from a well-known fireclay firm in the Coat- 
bridge district. 
Proposed Purchase of Port Glasgow Harbour by the 
Greenock Harbour Trustees.—This subject has formerly been 
mentioned in my “ Notes,” but the proposal seems now to 
have received its quietus. A special private meeting of the 
Greenock Harbour Trustees was held last week, at which it 
was again under consideration. Bailie Birkmyre moved that 

| the Trust should acquire the Port Glasgow Harbours, so that 
they might obtain additional accommodation for timber- 
| laden vessels, at a not very excessive cost. The motion was 
| seconded, but only the mover and seconder voted for it, the 
| other twelve members of the Trust who were present voting 
| for an amendment that declared it to be inexpedient to move 
| any further in the matter in the mean time. The purchase 
| price was stated to be 35,000J. for the existing works, but 
| the cost of putting them into satisfactory and efficient repair 
| was estimated at about 50,000/. more. It is, of course, true 
that Port Glasgow is quite conterminous with Greenock, and 


| but not less is it true that the Greenock Harbour Trustees 


bave a great extent of unutilised ground within their own 
jurisdiction whereon to provide additional accommodation for 
the requirements of the port. A feeling prevailed in the 
meeting referred to that it would be preferable to go seaward 
for further harbour extensions so as to have command of deep 
water. 


Strike at Motherwel/—On Saturday week the engine- 
keepers, firemen, and steam-hammer men, employed at 
Motherwell Iron Works, came out on strike for an advance 
of 3s. per week on their wages, as they said that they were not 
0 on the same scale as the company’s men at their Glasgow 
Vorks. The strike continued during the week, and nearly 
the whole ot the works were at a standstill. Suck of the men 
as occupied the company’s houses were warned away on 
Thursday. On Monday, however, the strike was brought to 
a close by the men resuming their work. 


Sypyrey New Towy Hatt.—tThe town hall in course of 
erection at Sydney, N.S.W., is at a standstill. The contracts 


= —— which were entered into, and which include the erection of 
Tue Surz Caxat—The revenue of the Suez Canal in July | the tower, have been completed. About 48,000/. bas been 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.iesprovGH, Wednesday. 
The Cleveland Iron Market—Yesterday there was a fair 
average attendance on ’Change at Middlesbrough, and the 
tone of the market was improved. No.3 was sold at 97s. 6d. 
and 100s. per ton immediate delivery. During the past few 
days there has been a much better demand for forge iron, 
which was so plentiful, and No. 4 is changing hands at 
87s. 6d. and 88s. per ton. Makers feel confident that there 
will not be any considerable decline in prices unless coal and 
coke become much cheaper. There is nothing new in the 
finished iron trade. A good many inquiries are being made 
for rails, but no orders are coming to hand. It is generally 
expected, however, that some contracts will shortly be given 
out, as it is known that work in different parts is becoming 
more pressing. 
Engineering and Shipbuilding.—The engineering works 
and shipbuilding yards in the North of England are fairly 
employed. During the past week Messrs. Pearce and Lock- 
wood, of Stockton, have launched a boat for the English 
Government. Several large steamers are in course of con- 
struction on the Tyne, Wear, and Tees. 


The Coal and Coke Trades.—Prices of coal and coke are 
easier, but large firms will not make any abatement. The 
production is growing, and there is more fuel in the market, 
so that it is expected that prices will gradually fall. seo | 
to the Stockton races this week, there is very little wor 
going on in the Cleveland district. Very little is heard of 
the coal-cutting machines now. With the exception of the 
coal-cutter at work at the South Hilton Colliery, we are not 
aware that anything is being done in the North of England, 
excepting in an experimental way, towards getting coal by 
machinery. 


The Danks Puddling Furnace.—Great attention is now 
being attracted to the Danks puddling furnace. Messrs. 
Hopkins, Gilkes, and Co., have two furnaces at work, which 
are doing all that might be expected. We have frequently 
called attention to the furnaces at work under the direction 
of this firm. They intend to erect ten other furnaces. An 
ordinary furnace takes about two hours to puddle a charge, 
but the Danks furnace does the work in about fifteen minutes, 
and the ball puddled weighs 10 cwt. It is stated that at 
those works the consumption of fuel per ton of puddled ball 
has been reduced to 15 cwt. The firm intend to construct a 
patent cupola (Mr. Thomas’s, of the Acklam Refinery, Mid- 
dlesbrough) for the purpose of heating the metal before 
putting it into the furnace. By this means it is expected 
that the results obtained will be still more satisfactory. 
Rapid progress is being made with the Erimus Iron Works, 
Middlesbrough, which, as we have previously stated, are 
being constructed for the making of iron entirely by the 
Danks process. 


NOTES FROM THE SOUTH-WEST. 
South Wales Union Railway.—On Friday, railway com- 
munication by the Great Western Railway between Bristol, 
Newport, Cardiff, and other places in South Wales, was 
suspended while the line of rails between Bristcl and the New 
Passage was being converted from broad to narrow gauge. 
The work began at half-past 10 o’clock on Tuesday night, 
after the last train had run for the day. Upwards of 200 
men, employed on the’company’s permanent way, who had 
been drafted from various parts of the country, were scattered 
in gangs from end to end of the line, about twenty being 
allotted to each of the 12 miles to be converted. All the 
preliminary work was quite ready, and the whole of the 
men commenced simultaneously. The men worked all 
Thursday night, all Friday, and all Friday night, without any 
cessation whatever, other than a limited time allowed for 
meals. Each gang of twenty had a man to prepare the food, 
the company allowing plenty of oatmeal and water to drink, 
but no intoxicating beverages were permitted whilst the work 
was in progress. 

Tenby Water Supply.—During the past week a spring, 
has been tapped on the Knightson estate, near the Lady Well 
by which an additional supply of 35,000 gallons of water has 
been obtained for the town; or nearly 81 gallons for each 
inhabitant. The spring has been brought into the town. 


~ Gloucester and Forest of Dean Railway.—Mr. W. P. 
Price, the new railway commissioner, has resigned the chair- 
manship of the Gloucester and Forest of Dean Railway, 
which he has held for some years as successor of Mr. Samuel 
Baker, father of Sir Samuel Baker, the African traveller. 
Captain W. E. Price, M.P., for Tewkesbury, has been 
elected chairman of the company in succession to his father. 


The Welsh Iron Trade.—Considerable quantities of rail- 
way iron have been cleared from Welsh ports to Messina, 
Antwerp, Riga, New York, Rio de Janeiro, &c. 


The Rhymney Valley Collieries.—A mass meeting of 
colliers was held by the Old Foundry, Pengam, on Monday, 
to discuss again the question of weight. The result an- 
nounced was to the effect that the men employed at the 
Carugethin and Gwladys. Collieries would resume work on 
the terms proposed by the men. The other collieries of the 
district have not yet settled their differences, but it is be- 
lieved that work will generally be resumed at all the pits in 
the course of a day or two. 

The Forest of Dean.—There has been an improvement 
in the coal trade of the Forest of Dean. The iron trade is 
affected by the high price of fuel. The tin-plate works are 
in full operation and appear to have fair prospects. 

Liynvi and Ogmore Railway.—The works of the Cwm 
Garw branch of this line are nearly completed; the Black 
Mill extension has been considerably delayed, owing to 
physical difficulties in connexion with the swampy nature of 
the ground on a portion of the line, but these obstacles are 








be for the roofing and flooring. 





now surmounted, and the line will be open for traffic at an 
early day. Some coal is already coming over these branches. 
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THE VIENNA EXHIBITION. 


ESELLSCHAFT (FORMERLY DANEK AND Co.), PRAGUE. 
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LOITATION DE CHEMINS DE FER, TUBIZE, BELGIUM. 
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LIGHTNING CONDUCTORS. 


AxovtT a century has elapsed since the first prac- 
tical idea of a lightning conductor was suggested. 
Of recent years their value has been more or less 
appreciated, but, with the exception of their applica- 
tion to the preservation of shipping, little has been 
done in the extension of their use. Where employed 
they may be or are considered much in the light of 
a talisman. This remark of course applies to erec- 
tions on land, in which, as we shall subsequently 
show, little or no heed has been paid to the teachings 
of science. .For all practical p we may con- 
sider the lightning conductors of the present day, 


8}an exposed condition. 
* 128 | ‘electric fluid” suddenly decomposed the water and 
29 | produced a mixture of hydrogen and oxygen which, 





on land, as simple invitations of electricity to spread 
evil. Perhaps this idea has prevailed largely among 
architects, and has so prevented their more frequent 
use. We have made it a matter of remark in tours 
in all parts of the kingdom during the last two 
years, that not one tall erection (such as a factory 
chimney or church steeple), in a hundred, is so pro- 
tected. Suggesting to the manager of a large public 
company, during the erection of a chimney about 
180 ft. high, the desirability of a lightning conductor, 
he replied that a neighbouring shaft had not been 
‘‘struck,” during the last thirty years, and there- 
fore he could not see the necessity. 

Theoretically, almost every ordinary house should 
be safe from much danger; but experience proves 
this not to be the fact. The roofs of most houses 
have either lead or zinc for gutter purposes. At- 
tached, or nearly so, to this, is the iron or zinc pipe 
which conveys the rain water to the drain. If, 
therefore, the house be “struck,” it should follow 
that all danger would be obviated by the conduct- 
ing influences thus in operation. Practically, the 
majority of our high erections of every kind are free 
every year from injury. We hope to make the 
reason of these apparent paradoxes evident in this 
article. 

In experimenting with the most powerful friction 
electrical machine which has yet been constructed, 
it is found that in damp weather there is no difficulty 
in discharging a large Leyden battery completely. 
The same battery in dry weather could not be so 
completely discharged. In actual experiments the 
earth wires were connected with a 3-in. iron gas 
main, which, with the connected gas Pipes, had a 
surface of ‘several hundred square feet. But this ar- 
rangement of piping was also in direct connexion 
withthe street main in the largest thoroughfare in 
London. This fact of continued experience seems 
anomalous, but it has been easily extended in its 
application by other observers. 

Armstrong, of Newcastle-on-Tyne, was the first 
to discover the production of electricity by steam, 
his first experiments having been carried on with a 
stationary boiler fixed in brickwork on an earth 
foundation, Subsequently it was discovered that a 
locomotive engine standing on the rails gave 
similar results. Now it is scarcely possible to find 
any circumstances in which ready conduction could 
have been more favourable. But still more re- 
cently the late Dr. D, Lardner endeavoured to ex- 
plain the cause of an explosion in a locomotive in 
the United States, while standing on a railway in 
He conceived that the 


coming into contact with the furnace fire, exploded. 


30 | Of course the theory thus enunciated was simply 


ridiculous. But still this shows, with the cases we 
have already named, that some extremely anomalous 
circumstances exist which apparently contradict our 
received theories of electricity. From accounts we 
have seen, some singular phenomena in reference to 
lightning conductors have been observed in Italy. 
At the base of a conductor the earth was torn up 
and also scattered in all directions. 

Now a careful consideration of the laws of in- 
duction, conduction, resistance, &c., will lead 
to a satisfactory conclusion in respect to this 
occasional inefficiency of ‘lightning conduc- 
tors,” and also of the occurrence of fatal and de- 
structive results either in the partial presence or 
entire absence of such so-called conductors. We 
have well ascertained standards of the relative re- 
sistance of the conductors and insulators, and it 
becomes simply an application of known laws and 
facts to get rid of our difficulty. Nature helps us in 
the same direction. 


The term ‘ electric fluid” has lent much help to’ 


lead us into mistakes ; but if we adopt it in their 
correction, we may find a solution of our difficulties. 
In a lightning conductor we have a metallic wand 
or rod by means of which rapid induction, and con- 
— conduction, takes place. The end of this 
rod is inserted in the earth, whose resistance is 
certainly not less than fifty million times more than 
that of the conducting rod. Consequently, when 
the charge arrives at the earth terminal ef the rod, 
it receives a check. Let us fancy the case of a 
volume of water quietly passing through a 6 ft. 
main, ata } ore of say, 100 lb. per square inch, 
It passes off quietly. But supposing that suddenly a 
resistance of fifty million times its force be pre- 
sented to it; the consequence would be f y 
destructive. Precisely the same result occurs where 
an inadequate pressure is made in the case of light- 





ning conductors. The system of induction or con- 
duction is interrupted, and the destruction of build- 
ings is a natural consequence, 

he question arises as to what remedy presents 
itself, and this is not difficult to answer. In nature 
we find that, despite the altitude of large trees, it is 
rarely that they are struck, provided that théy are 
in a living condition. The reason of this is that 
every leaf and twig makes so many lines and points 
which favour the restoration of the electric equili- 
brium, It was stated at the Academy of Sciences, 
Paris, some years ago, that an ordinary haystack was 
a comparatively safe object in a thunderstorm. It 
is very rarely that they are injured. This remarkable 
fact is —, explained. Ifa piece of grass leaf be 
affixed to the nob of a Leyden jar it will be im- 
possible to charge the latter. Arago, we believe, 
was the first to point this out. In nature, therefore, 
every leaf and twig is a pointed body, tending to 
combine, gently, the opposite electricities. But 
another provision exists in nature; the roots of all 
vegetable products, especially of large trees, extend 
in almost numberless ramifications in the ground. 
They thus have every chance of discharging electri- 
city. Even in ordinary telegraphic practice a large 
earth plate is desirable. But the total tension of 
the most powerful voltaic batteries thus employed 
is infinitesimal when compared with the tension of 
the charge involved in producing a flash of light- 
ning. 
If we compare the above facts with those pre- 
sented in the conditions of buildings in towns, we 
shall find that an entirely opposite state of things 
occurs. The top, roof, and exterior of our erections 
have all rounded surfaces, presenting no points of 
radiation such as those possessed by trees. The 
materials employed for building are all bad con- 
ductors, and when dry, as during hot weather, are 
really good insulators. The boiler seated in dry 
brickwork, already mentioned as having given to 
Armstrong the first hint as to making a hydro- 
electric machine, shows what an insulating effect 
dry brick possesses. The little metal work on the 
roof and in the water pipes also present no 
“attractive” surfaces. Consequently, under such 
circumstances the restoration of the electric equili- 
brium is impossible, in many cases, without an ex- 
plosion, which too frequently ends in loss of life and 
ignition of the house. 

A great lesson, therefore, to be learned in erect- 
ing lightning conductors is to extend in all possible 
directions, their terminals beneath the ground, One 
of the best plans to effect this would be to connect 
at the bottom end of the conductor a large branch 
of wires bent outwards in all directions through 
moist earth, ‘The importance of moisture cannot be 
overrated. This is instanced in telegraphic practice 
in Northern Russia, It is impossible to ‘ get to 
earth” in rock that is hard, dry, and frozen. The 
lightning conductor may have been properly fixed, 
and of the best materials; but if, to use a popular 
phrase, it cannot ‘‘ carry away the lightning,” its 
use will be very limited so far as safety is concerned, 
and under certain exceptional occurrences it would 
be valueless, and fostering an idea of safety when 
there is really none. 

The only proper material for a lightning conductor 
is copper, and in our opinion a flat band is much 
better than a cylindrical rod. The band is easily 
adapted to various ornamental and other projections 
of a building. Beside ramifying the bottom, it is 
also advisable that the top should be furnished with 
several points, Perhaps the following experiment 
will teach more than a long series of remarks on 
this subject. ‘Two persons were placed in front of 
a hydro-electric machine of great power. It was 
carefully insulated, and the atmosphere was free 
from moisture, One of the persons was in a profuse 
state of perspiration, while the other was not so. 
The first presented a common nail to the machine 
while in action. The ordinary length of the spark 
was about 18 in., but it passed off harmlessly as a 
brush to the earth by the body without giving the 
slightest shock. The other person held in the hand 
a brass rod, ended by a small ball. On presenting 
this to the machine he was instantly thrown down, 
receiving a violent shock, ‘This experiment has 
been repeated many times, always with the same 
results. It is highly instructive, and well deserves 
the study of all who have to do with the erection 
of lightning conductors. 

A point of vital importance is almost constantly 
neglected in erecting a lightning conductor ; it is 
that of connecting with it all the metallic exterioz 
coverings, &c., of a building, In the ordi 
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factory chimney, of course, this precaution is gene- 
rally unnecessary. But in the case of a church, 
this precaution is of the utmost importance. Asa 
rule, the conductor is affixed to the steeple, carried 
to the earth, and there is an end of the matter. 
Iron rods are employed, and in the course of time, 
by oxidation and other causes, the rod breaks, and 
the value of the conductor is greatly lessened, if not 
destroyed. But on the roof are masses of metal, 
and between the stones clamps of iron. Now, for 
entire safety, every one of these should be put into 
metallic connexion with the conductor. The reason 
of this is plain if the old idea of conductor be sub- 
stituted by that of induction. Not only the con- 
ductor, but every metallic body is susceptible of in- 
duction, and isolated masses of metal may, there- 
fore, become sources of danger. Consequent on 
this, instances have occurred in which injury to 
buildings has been caused, although they were sup- 
posed to be protected, by a conductor. The fol- 
lowing facts illustrate this. In experimenting with 
the hydro-electric machine just named, it was found 
that although carefully insulated from a wooden 
floor on which it stood, shocks would be obtained 
whenever a person stood on any of the several iron 
rings which were let into the wood. ‘The rings had 
no metallic connexion with each other, nor with the 
machine. But by induction they became charged. 
So constant are these shocks that an experimenter 
who does not wear shoes protected by an insulating 
material, will be thrown to the ground and sub- 
jected to very severe shocks. Now precisely the 
same effect is produced in buildings in which metallic 
masses occur isolated from the conductor, An easy 
remedy presents itself ; it is that of connecting all 
these masses by means of wires with the main con- 
ductor. ‘The whole metallic portion of the building 
becomes one, and not only so, but every mass be- 
comes an additional aid to the efficiency of the main 
conductor, and consequently the safety of the entire 
building is insured. 

A similar precaution might be adopted in our 
houses at little expense, which at least would be of 
some value, (Generally the chimney of the house is 
struck, possibly because the pot may be of metal. 
But there is another reason. The fine soot that 
lines the chimney is a conductor of electricity. 
Popularly (but not scientifically) the following re- 
sults take place. The lightning gets to the iron 
stove, leaps across the room to any metallic or 
gilded article (such as a looking-glass), and for 
want of any other means of escape, in the absence 
say of gas fittings, it flies to the bell wires. These 
are frequently fused, not because they are too 
thin to carry the charge, but because they have no 
continuous conductor to the earth, their ends being 
always a bell hung high from the ground. No 
wonder then at last at the destructive effects of the 
lightning. A simple and efficacious means for 
protecting dwellings is to connect all the fire- 
places, iron bedsteads, and bell wires by means 
of one wire to the iron rainwater pipe, polishing 
the surface of this at the junction, and contact 
being also insured by soldering. A house thus pro- 
tected may be struck, but it would scarcely be 
possible that it should be seriously injured. Half 
a pound of No. 16 gauge copper wire, costing about 
one shilling, would thus protect each of the great 
majority of houses in an ordinary town, and induce 
an amount of confidence which would banish that 
sense of fear which many persons feel during 
thunderstorms. 

We have witnessed some curious results in the 
case of accidents from lightning ; some of these are 
at present inexplicable under our present limited 
knowledge of electricity. In cases of persons being 
struck, the coin or watch in the pockets has been 
partly fused, although of silver. A’curious case came 
under our observation some years ago at Glasgow. 
‘Three persons had taken refuge under a tree ; they 
were struck, although the tree was uninjured, The 
heels of all their boots, being heavily nailed, were 
torn off, but the persons sustained no serious injury. 
These, and many other facts we might adduce, show 
the necessity of connecting all metallic bodies with 
the main conductors to insure complete safety. 








THE INTERNATIONAL PATENT 
CONGRESS. 

Tur first International Congress, convened with 
the object to discuss the question of patent right, 
and to lay down—on the basis of the experience of 
various countries, and the materials collected—fun- 
damental principles for an international reform of 
patent legislation, has finished its labours. After 





five days of assiduous deliberations, which were at 
times rather animated, its business has been brought 
to a close, for the present. If there was any 
incredulity evinced at the commencement, not- 
withstanding the importance of the subject, as to 
the probable success of the meetings of the Con- 
gress—and it must be admitted there was great 
doubt expressed in this respect, and in the utility 
of the Congress in general—it was dispelled by the 
proceedings, which have taken a course so satis- 
factory and successful as to surpass the sanguine 
expectations of the most strenuous advocates of 
patent right, and the assimilation of the legislation 
of the different civilised states of the world in this 
respect. 

On Monday, the 4th inst., the Congress met for 
the first time in the Grand Hall of the Jury 
Pavilion in the Exhibition grounds. There was a 
large number of members present—men of science 
and practical ability, engineers, political economists, 
members of the legal profession, representatives of 
the higher branches of industry, inventors and 
manufacturers—all men of high standing and re- 
putation in their respective spheres of life, from 
various countries, the learned element of Germany 
predominating. There was but a small number of 
Englishmen present, but the Americans from the 
United States mustered very strong. In fact, the 
latter asa body, and some of their leading men, 
such as Professor Blake, Mr. Hamilton Hill, and 
others, have taken throughout a very lively interest 
and most active part in the matter, as well in its 
preliminary stages as at the public meetings. As 
already mentioned in our previous report on this 
Congress, a preparatory committee had been ap- 
pointed in accordance with the general programme, 
whose duty it was to prepare the materials to be 
laid before the Congress, to elaborate the matters 
of inquiry, and in general to prepare all the pre- 
liminary matters for the opening of the Congress. 
This preparatory committee was composed of 
gentlemen from all parts of Germany, Austria, Eng- 
land, and the United States of America. No French- 
men, no Italians, no gentlemen, in short, of other 
nationalities have taken part in the Congress. The 
foreign Governments were represented—not offi- 
cially—by delegates to report the proceedings to 
their respective Governments; they were Mr. J. 
M. Thacher, Assistant Commissioner of Patents, of 
the United States of America; Mr. Thomas Web- 
ster, Q.C., of London, for England; Professor 
Klostermann, of Bonn, for Germany; Professor 
Baumbauer for Holland ; Mr. Adolfott for Switzer- 
land; Commentatore Codazza for Italy ; and Mr. 
Fraenckel, Railway Director of Stockholm, for 
Sweden. 

His Excellency Baron von Schwarz-Senborn, as 
Director-General of the Vienna Exhibition, opened 
the Congress with an address of welcome, delivered 
in both the German and English languages, ex- 
pressing his conviction that scarcely any other of 
the different Congresses to be held in connexion 
with the Vienna Exhibition will be of such an im- 
portance and international interest as this Patent 
Congress, which was the first of its kind. The ap- 
prehension that the accumulation of new inventions 
in the Exhibition would act detrimentally upon 
them by their exposition and publication, had 
greatly limited the number of objects of that kind, 
which would otherwise have been sent to the Ex- 
hibition. But by the law of November 28, 1872, 
a protection had been granted for all exhibited new 
inventions and patents, which, if applied for, would 
even be extended for a longer time, which would 
secure exhibitors against piracy of their inventions. 
The President of the Imperial Commission, Arch- 
duke Rainer, highly approved of the meeting of 
the Congress, and would follow its deliberations 
with the greatest interest, and the Minister of Com- 
merce, Dr. Banhans, had desired him to submit to 
him a full report of its proceedings. 

This formality over, the Congress proceeded to 
the appointment of its officers, and elected by ac- 
clamation, on the proposition of the preparatory 
committee, His Excellency Baron von Schwarz- 
Senborn, honorary president, Mr. William Siemens, 
C.E., London, acting president, Mr. Thomas 
Webster, Q.C., London, Government councillor, 
Dr. Franz Neumann, of Vienna, Dr. Werner Sie- 
mens, of Berlin, Dr. Engen Langen, of Cologne, 
President of the Society of German Engineers, and 
Mr. Hamilton Hill, of Boston, United States, vice- 
presidents, to which number was added, on the 
proposition of Baron Schwarz, Aulic Councillor, 
Chevalier von Engerth, of Vienna, and the chief of 
the Patent Office in Vienna, Dr. von Rosas, Dr. 


Ratkowsky, Vienna, Professor Dr. W. F. Esner. 
Vienna, Dr. Rosenthal, Cologne, Mr. Carl Pieper, 
C.E., Dresden, and Professor Blake, New York, 
and Mr. Kaupe, of St. Petersburg, secretaries. 

The meeting having adopted the order of pro- 
ceedings, and the rules to be observed during the 
debates, the Congress entered upon the considera- 
tion of the propositions prepared by the prepara- 
tory committee, a summary of which was pub- 
lished in the last number of ENGINEERING. 

In place of Resolution I., ‘ the protection of in- 
ventions is to be guaranteed by law in all civilised 
countries,” &c., as proposed by the preparatory com- 
mittee, which was introduced to the Congress in a 
long and much applauded speech by Mr. Karl 
Pieper, C.E., Dresden, dilating on the present state 
of the patent legislations, supported by statistical 
data, in America, England, &c., with the patent 
legislation of which countries that of Prussia con- 
trasted most unfavourably, as being the worst in 
existence, in practice and application, Dr. William 
Siemens proposed to adopt the following : 

‘The International Congress may please to declare : 

‘* Patents of inventions with obligatory publica- 
tions are necessary and indispensable to the preser- 
vation and promotion of technical progress, be- 
cause : 

‘qa, They offer the only practicable and effectual 
means of introducing, without loss of time, and in a 
satisfactory manner, new ideas and improvements 
to the general notice of the public. 

‘* 4. ‘They render the work of the inventor remu- 
nerative, and thus induce men of talent to devote 
their powers, time, and means to the introduction 
and carrying out of new methods of manufacture 
and technical improvements, or attract foreign 
capital, which, without patent protection, would 
seek and find a safer investment elsewhere. f 

‘*e¢, By the obligatory and complete publication 
of the invention forming the subject of the patent, 
the great sacrifices of time and money, which 
would be otherwise imposed upon the industry of 
all countries by carrying out inventions, will be 
considerably diminished. 

‘*d. The manufacturers’ secrecy, which is the 
greatest enemy of industrial progress, loses thereby 
its principal support. 

‘*e, The countries which have no good patent 
laws are injured greatly in consequence of the emi- 
gration of their inventive talents to those countries 
in which their labour and their products are legally 
protected.” 

The general debate on this proposition was not 
without interesting incidents. First, its mover him- 
self, Dr. Werner Siemens, in a very clever speech, 
explained, in a precise manner, the reasons for 
maintaining the system of patent protection, which 
contributed most effectually towards the speedy ex- 
tension and application of new inventions. It was 
this protection of inventions which was the death- 
blow to the secrecy of manufacture, which, through 
generations, clogged all progress. ‘These remarks 
drew forth a declaration from the minority—the 
yarty opposed to all patents—for whom Professor 

Jr. Neumann (Vienna) acted as spokesman. He 
stated that already, ten years ago, he had publicly 
given utterance of the same views, and he and his 
friends, though small in number as yet, were of 
opinion that the principle of liberty, i. e., the prin- 
ciples of free trade, must also be applied to inven- 
tions and patents. The latter were incompatible 
with the progress of our time, with free trade ; 
they were opposed to all principles of liberty, as 
could be proved by their own history, since they 
were intended as a compensation for the rights 
formerly possessed by corporate institutions and 
guilds. 

Dr. Collyer, who had taken his seat in the Con- 
gress as the special delegate of the Inventors’ In- 
stitute of London, complained, in a rather un- 
parliamentary and dramatic manner—which was 
rendered singularly comical by the entirely uncalled- 
for vehemence of speech and gesture by which that 
gentleman introduced himself to the Assembly as 
the “enfant terrible” of the Congress—that the 
German should be the official language at the meet- 
ings, though it had been settled in the original 
programme and the standing rules that the mem- 
bers would be at liberty to speak also in either the 
English, French, or Italian languages, and that all 
motions, amendments, &c., would be communicated 
to the meeting in both the German and English 
languages. 

Dr. Collyer, in the same passionate manner, pro- 
tested against the views enunciated by Dr. Neu- 





mann, and advocated the protection of inventions by 
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patents. The debate on the different points of Dr. 
Siemens’ motion, having been adjourned on nme | 
afternoon till the following morning, was at lengt 
concluded by the adoption by 74 votes against 6, of 
the following amended resolutions ; 

‘* Resolution I.—The protection of inventions is to 
be guaranteed by the laws of all civilised nations 
under the condition of a complete publication of the 
same ; because : 

‘‘q, The sense of right of civilised nations de- 
mands the legal protection of intellectual work. 

‘¢ 6, This protection affords the only practical and 
effective means of introducing new technical ideas, 
without loss of time, and in a reliable manner to 
the general knowledge of the public, 

‘*¢, The protection of invention renders the 
labour of the inventor remunerative, and induces 
thereby competent men to devote time and means 
to the introduction and practical application of new 
and useful technical methods and improvements, or 
to attract capital from abroad, which, in the absence 
of patent protection, will find means of secure in- 
vestment elsewhere. 

‘‘d. By the obligatory complete publication of 
the patented invention, the great sacrifices in time 
and of money, which the technical application would 
otherwise impose upon the industry of all countries, 
will be considerably lessened. 

‘*e, By the protection of invention the secrecy of 
manufacture, which is one of the greatest enemies 
of industrial progress, will lose its chief support. 

“f Great injury will be inflicted upon the 
countries which have no rational patent laws by the 
native inventive talent emigrating to more congenial 
countries, where their labour is legally protected. 

‘¢ g, Experience shows that the holder of a patent 
will fimself make the most effectual exertions for a 
speedy introduction of his invention.” 

‘¢ Resolution IJ.—An effective and useful patent 
must have the following principles : 

‘¢q, The inventor or his legal heir only can ob- 
tain a patent. A patent cannot be refused to a 
foreigner. 

‘4. In order to carry out the principle stated 
above (a), the introduction of the system of a pre- 
liminary examination is recommended. 

‘‘¢, A patent for an invention should be granted 
for fifteen years, or the option should be to extend 
it to that period. 

‘‘d. The granting of a patent must be accom- 
panied by a detailed and complete publication, 
which renders the practical application of the in- 
vention possible. 

‘¢e, The cost for the granting of a patent should 
be moderate, but in the interest of the inventor an 
increasing scale of fees should be fixed, so as to 
cancel an useless patent as soon as possible. 

‘“‘f. It should be easy for any one to obtain, 
through a well-organised patent office, the specifi- 
cations of any patent, as well as to ascertain which 
patents are still in force. 

‘‘ g. Laws should be passed by means of which 
a patentee may be compelled, in cases of public 
interest, to allow the use of his invention for a 
suitable remuneration to all Jond fide applicants.” 

For the rest, and especially with respect to the 
proceedings in the granting of patents, the Con- 
gress refers to the English, American, and Belgian 
patent laws, and to the proposition made by the 
union of German engineers for a patent law of the 
German empire. 

‘* Resolution III.—In consideration of the great 
difference between the existing patent laws, and in 
consideration of the altered state of international 
communication, the necessity of reform becomes 
evident, and it is to be strongly recommended that 
the different Governments should endeavour to ar- 
range, as soon as possible, an international under- 
standing on the patent laws. 

‘‘ The not executing of a patent in a country is no 
reason for its becoming void in that country, as 
long as the invention has been carried out once, and 
the possibility is there that the right of using the 
invention can be obtained by any inhabitant of this 
country.” 

At the closing of the Congress the committee 
was constituted as a permanent executive committee, 
with the power to publish the resolutions adopted, 
and to submit them to the various Governments. 
The committee is also authorised to choose members, 
and to prepare and convoke ina suitable manner 
a second Congress. 

On Saturday, the 9th of August, the president and 
members of the council of the patent Congress, 
were introduced by Baron Schwarz to the two 


ministers of the Austrian Empire, to the de ent 
of which the resolutions of the Congress belong, and 
by which they have to be sanctioned before any 
practical results could be expected from the meeting 
of the first Patent Congress. The Committee was 
at first received by Dr. Banhans, the president of 
the Board of Trade, and afterwards by Count An- 
drassy, Minister for Foreign Affairs. Both Dr. 
Banhans and Count Andrassy received the deputa- 
tion in the most courteous manner, and expressed 
the great interest they took in the question brought 
under the consideration by the Congress, and pro- 
mising to take the resolutions adopted into full 
consideration. Count Andrassy promised to use his 
influence that Austria should take the initiative for 
an international conference on the discussion and 
adaptation of a general patent law. During the in- 
terview Mr. Webster, Q.C., of London, and Mr. 
Thacher, of the American patent office, explained to 
Count Andrassy the working of the English and 
American patent laws. 





INTERNATIONAL COMMUNICATION. 

M. Dupuy pe Lome has recently contributed to 
the Academy of Sciences a paper upon the scheme 
he has elaborated in connexion with Mr. J. Scott 
Russell for improving the means of communication 
between England and France. According to the 
author of the paper it is by the improvements in 
ships and ports that the desired end can be 
achieved rapidly and without financial assistance 
from the State. 

The establishment of a service of steamboats 
between England and France, under the favourable 
conditions of speed and safety worthy of the posi- 
tion of the two countries, and of the present condition 
of science, requires ships of large dimensions and 
much greater power than those at present employed 
in the Channel service. It is besides necessary 
that such boats should depart and arrive at fixed 
times, and therefore be independent of the condi- 
tion of the tides, 

The proposed solution to the problem involves the 
employment of very large vessels, suitable for 
carrying passenger and goods trains on board, as 


long since proposed by Mr. John Fowler. The di- 
mensions of these ships would be: 
Length ons ove see oo 442 feet 
Breadth 7h? .. 85.75 4, 
Load draught vee - 11.48 ,, 
Displacement ase - .. 2700 tons 
They would be driven by side wheels 32.8 ft. in 


diameter, actuated by engines of about 3600 horse 
power. Each vessel would be able to carry a train 
either for passengers or goods, 380 ft. in length, and 
weighing 400 tons for the goods, or 180 tons for the 
passenger train ; for the heavier of these loads the 
increase of draught would be about 10in. The train 
would be run upon the after “‘’ of the ship, upon 
rails laid on the lower deck, and at a level of 
about 6 ft. 6in. above the sea. It would thus be 
covered by the yo deck, and be securely sheltered 
from the action of the sea, while at the same time 
ample provision for light and ventilation would be 
made, On either side of the line of rails, suitable 
saloons and state rooms would be provided for the 
accommodation of passengers, as in Mr. John 
Fowler’s proposed steamer. 

The speed calculated for these vessels is 18 miles 
an hour in fair weather, while the embarkation, and 
discharging of the train could be effected in a few 
minutes at all seasons. The hours of departure and 
arrival could, therefore, be fixed with almost perfect 
certainty, and the unbroken journey between Paris 
and London would be performed with a marked 
saving in time, and increase in comfort. 

According to M. Dupuy de Léme the steadiness 
of the boats would be greater than it is possible 
to obtain with ordinary ocean steamers, and he 
gives two principal reasons for this statement: 
a steadiness and uniformity of load, which cannot 
be obtained in ordinary vessels, and the possi- 
bility of designing the ships, intended always to 
run exactly over the same course, in such a way 
that the period of rolling shall not be in accord with 
the wave periods. The mean intervals of the Chan- 
nel waves being from 7 to 8 seconds, the vessel 
should have a period of oscillation of from 12 to 13 
seconds, so that one wave would counteract the 
rolling produced by the previous one, instead of im- 
parting to it a new impulse. 

On the English coast, Dover harbour has naturally 
been selected as a terminus. This port, which is 
now about to be materially improved, has already 
sufficient depth of water to float the largest vessels. 








The authorities would, moreover, according to M. 
Dupuy de Léme, be willing to make all the works 
necessary for adapting the harbour to the new 
service, and for embarking and disembarking the 
trains. 

On the French side there exists no harbour like 
that of Dover, suitable for the entry of large vessels 
in all stages of the tide. M. Duguy de Lime and 
Mr. Scott Russell have, therefore, proposed the 
creation of a port appropriate to the service of the 
train ferries, and the site selected by them is in the 
locality of Calais, the port being so laid out as not 
to produce any silting up around the entrances. 
The station proposed would consist of a small rec- 
tan, island, the principal axis of which would 
form a slight angle with the coast, so that the 
channel Jeft between the island and the shore would 
present the freest | seray to the waves. The island 
would be 3250 ft. long, and 1000 ft. broad ; it would 
be placed west of the existing jetties at Calais, with 
its nearest point 5500 ft. beyond them. The outer 
side of the island, would be formed entirely of a 
stone rm d formed in the arc of a circle, and the 
inner side by a second jetty, in which is made the 
entrance to the port. The direction is a suitable 
one for ships coming from Dover, which would have 
up to the entrance more than 21 ft. of water at low 
tides. 

The entrance of the port is 260 ft. wide, and by its 
— is completely sheltered, while inside the 

arbour almost calm water may be relied upon 
during the worst weather, and it is confidently 
believed that under the most unfavourable circum- 
stances the operation of receiving the train on 
board or of discharging the same will be performed 
with little trouble or delay. The small width of 
the entrance, the comparatively large area of the 
harbour, which will be more than 45 acres, and the 
general arrangements adopted, lead the engineers 
of the scheme to hope that this desirable result will 
be obtained. 

The outer jetty of this maritime station would 
be connected with the shore by an iron bridge built 
in large spans, leaving ample water way, and sufli- 
ciently high to be out of the reach of the largest 
waves. 

The length of the Channel route being 20.8 miles, 
the time in crossing would vary from 70 minutes in 
fair, to 90 minutes in bad, weather. The following 
is the method proposed for bringing the trains on 
board. A branch from the Northern Railway of 
France would be made, to the bridge or viaduct 
before mentioned, and the trains would be brought 
upon the jetty, where they would arrive at a height 
of 14 ft. 6 in. above the highest known waves. They 
would then run down the jetty, formed for that 
purpose with a suitable inclination, and would reach 
a horizontal gradient occupying the whole length 
of the western end of the jetty. This gradient 
would be about 27 ft. above the lowest sea levels, 
and 3 ft. 3in. above the highest tides. It would be 
thoroughly protected against the waves and form a 
complete station. The trains arriving on this level 
gradient would be taken down an incline leading to 
three landing places, with suitable bridges to pro- 
vide for the rise and fall of the tide. ‘Three such 
stations are adopted, and laid out at different levels, 
in order that the total difference in tide level may 
be divided amongst them, and thus the variation 
in each be only one-third of the whole. Bridges 
less than 100 ft. span would be sufficiently long if 
this arrangement be adopted. 

The ferry would therefore be placed in one of 
the three docks which most suited the state of 
the tide, and be moored securely in such a position 
that when the bridge was lowered the rails of the 
latter should coincide exactly with those in the boat. 

The bridge will be carefully balanced, so that the 
work of raising and lowering it cau be easily per- 
formed by two men. Moreover, its forward end 
resting upon the deck of the ferry, is so designed 
that it would accommodate itself completely to any 
oscillations of the vessel without breaking the con- 
tinuity of the rails. ‘The operation of disembarking 
the train is the reverse of that just described. 

With three vessels sixteen single crossings a day 
can be made ; this service would, therefore, be able 
to transport 2400 tons of freight, and 2200 pas- 
sengers in twenty-four hours. 

M. Dupuy de Léme showed in his paper that a 
traffic much smaller than this would be sufficient to 
insure the financial success of the scheme, and it 
would certainly be necessary to estimate the re- 
venues on a far more moderate basis than that given 
above. 
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We have described at some length this joint pro- 
ject of M. Dupuy de Léme and Mr. Scott Russell, 
because the scheme has already been much dis- 
cussed, and serious efforts are being made in France 
to bring it to a practical issue. But there exists a 
very general and just feeling with regard to it, 
that the outlay necessary for carrying out the 
works would not be repaid by the advantages to be 
ultimately derived from them. 
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WATER GAS. 

Tne abundant supplies of petroleum oils which 
have of late years been procurable in almost every 
part of the world, have led to the revival of several 
obsolete schemes for producing illuminating gas 
otherwise than from coal. Not one of the so-called 
inventions of this class now before the public but 
has previously had its day, and has failed when put 
to the test of actual practice. Forty years ago and 
more men were cudgelling their brains to produce 
air gas, water gas, and other similar illuminating 
agents. ‘They, however, found themselves defeated 
by circumstances, which later developments in 
science and more modern commerce have so materi- 
ally altered as in some cases to convert the chimeras 
of the last generation into accomplished facts in 
the present. And thus it comes that we have to 
refer to water gas as having been so far re-intro- 
duced into practice, under modified conditions, that 
it is now playing a prominent part in lighting the 
city of Chichester. Our readers will doubtless re- 
member that in the early part of the present year 
the manufacture of this gas on a practical scale was 
made in the grounds of the Southwark and Vauxhall 
Water Works at Battersea. Apparatus had there 
been fitted up by which the invention had been 
developed and proved by Mr. R. P. Spice and Mr. 
J. Quick, jun., during the previous twelvemonths. 
If our readers will turn to page 93 of our last 
volume they will find a description of the gas and 
the process of its manufacture, We need, therefore, 
only here state that the gas is produced under the 
patent of Mr. W. D. Ruck, and its elements are 
water, coke, iron, and spirit. The water is con- 
verted into steam, which is passed through a super- 
heater, and then through a set of retorts containing 
coke and iron, the charge for each retort being 
14 ewt. of coke and 1 ewt. of iron. One ton of coke 
put in and worked off, plus the steam, produces 
132,000 cubic feet of gas, and to effect this 2 tons 
of coke are used in the furnace. The gas thus pro- 
duced is passed through a condenser and a washer 
similar to a Coffey’s still, and afterwards through a 
purifier containing oxide of iron. From the purifier 
it is conducted to the saturator, where it passes 
through rectified petroleum spirit, which increases 
the bulk of the gas about 25 per cent., so that the 
132,000 ft. become 165,000 ft., the cost of which is 
stated to be 1s. 8d. per 1000 ft. 

In carrying out the manufacture of water gas 
at Chichester, the gas works have been only partially 
altered, so that the manufacture of coal gas is still 
carried on ; the public, in fact, being supplied with a 
mixture of the two gases. This, it would appear, 
is the most economical method of applying the 
water gas, inasmuch as the coke from the coal gas 
ean be utilised, and the latter gas can be made from 
cheap coal, as the former is found to be a very rich 
gas. Hence gas companies will probably find the 
water gas process useful as a supplementary manu- 
facture while and whenever coal is dear, for it is not 
intended that it shall supersede the ordinary 
manufacture. At any rate present experience at 
Chichester goes to place this beyond a doubt, for 
there a pure and brilliant combined gas is pro- 
duced, having an illuminating power of 18.50 candles. 
The city and environs of Chichester have for some 
six or seven weeks past been lighted by a mixture of 
the two gases in proportions varying from one-third 
to two-thirds, the present proportions being equal 
parts. Arrangements have been made for lighting 
the city for twelve months with this gas. In order 
to demonstrate to those interested in gas making 
that the process can be applied to existing works 
practically and economically, more than a hundred 
gentlemen, the greater portion being gas engincers 
and managers, visited the works on ‘luesday last. 
‘They were conveyed to Chichester by special train, 
and when there saw the whole process in operation, 
explanations being given by Mr. Spice and Mr, 
Quick, the engineers to the new gas company. Mr. 
Spice was put under cross-examination by several 
gentlemen who were sceptics on various points, but 
he reasonably and conclusively answered every 


argument brought to bear against the new gas, 
both with regard to details of manufacture and com- 
mercial points. At the Chichester works coal cost- 
ing 30s. per ton was formerly used, whilst an inferior 
coal at 21s. is now employed in the retorts, the re- 
sulting coke being utilised in producing the water 
gas. The stability of the gas has been proved by 
keeping it for six months, at the end of which time 














it is stated no separation or condensation had taken 
place. Its travelling capacity is shown by the fact 
that it has been delivered by itself, and is now de- 
livered in combination with coal gas to lights 24 miles 
from the works, and burns freely. That the light- 
ing of the city is all that can be desired was ad- 
mitted by the visitors who strolled through the 
streets after dark previously to their return to Lon- 
don. ‘The new gas has been subjected to the test 
of a reduction of temperature to the extent of 


27 deg. without its illuminating power being 
affected. In fact everything appears to have been 


done to prove it in a commercial manner, the greatest 
proof of all being its practical adoption at Chichester, 
by which, up to the present time, it is shown to be 
a scientific as well as a commercial success. 








THE INTERNATIONAL EXHIBITION 
OF 1873. 

In the course of one of our notices* of the pre- 
sent Exhibition at South Kensington we referred 
to some of the machinery for the manufacture of 
silk. In continuation of that subject we purpose 
confining our remarks in the present article exclu- 
sively to such machines used in the production of 
that material as have not already been noticed. 
Undoubtedly the most interesting set of machinery 
of this class is that exhibited by Messrs. Greenwood 
and Batley, of Leeds, for preparing and spinning 
waste silk. And we say this without wishing in 
the least to detract from the merits of other ma- 
chines, especially the very complete series exhibited 
by Messrs. Rushton, and described by us in the 
article already referred to. Messrs. Greenwood 
and Batley’s exhibits represent for the most part a 
comparatively new industry, that of spinning waste 
silk, Hence the interest attaching to them, inde- 
pendently of that which perfect and highly finished 
machinery always awakens. ‘These machines have 
been designed for the purpose of utilising the waste 
produced in the various processes which silk under- 
goes in its preparation from cocoon-winding to the 
spinning and throwing, and they fulfil their object 
most perfectly. The importance of this process, 
and the fact that Messrs. Greenwood and Batley 
have favoured us with drawings of these machines, 
render it both desirable and necessary for us to de- 
vote a special article to the subject, which we in- 
tend doing shortly. In the mean{time we give in 
the present notice a general idea of the apparatus 
employed. Waste silk consists of two kinds, that 
produced directly from the cocoons and that which 
accumulates in the course of manufacture. This 
waste is first submitted in short lengths or ‘‘stricks” 
to the processes of softening, washing, opening, 
filling, and dressing, when it is ready for the first 
machine of the series, which is the spreader, and in 
which the silk passes over a porcupine roller and 
through a series of combs, and is delivered on to a 
drum, From the spreading machine the silk is taken 
to the sett, or slivering machine, which is similarly 
constructed to the spreader, with the exception that 
the silk is delivered into a can instead of being 
wound round a roller. From the slivering machine 
the silk is taken to the drawing machine, which is 
on the same principle as the former machines, but 
the gills are much finer and placed closer together. 
The sliver is taken from the drawing machine to 
the roving frame, where it is still further reduced 
by being passed through a very fine screw gill. 
The rove is now ready for spinning, and is removed 
to the spinning frame, which is similar in construc- 
ion to those used in dry flax and worsted spinning. 
Here the rove is greatly reduced in size, and is 
twisted and wound upon a bobbin, to be afterwards 
doubled in a similar manner to cotton, flax, and other 
yarus. Finally the silk thread is taken to the reeling 
machine, where itis made into hanks. All these me- 
chanical processes are shown in the Exhibition, and 
the machines used, forming a very interesting col- 
lection. Besides the foregoing, Messrs. Greenwood 
and Batley also exhibit one of Keat’s patent silk 
thread twisting machines for neat silk, which, as 
well as the raw machinery, we purpose illustrating. 














* Vide page 284 of our last volume. 


We should mention that the waste silk now being 
worked up at the Exhibition, as well as the opera- 
tives attending to the various processes, are from 
the silk factory of Mr. Henry Tucker, at Rochdale. 

The silk machinery exhibited by Mr. W. Higgin- 
bottom, of the Alexander Silk Mills, Derby, is made 
by Mr. W. Abell, of the same place. To give a 
specific description of these machines would occupy 
considerably more space than we have at command 
at present, -We will, therefore, note generally the 
specialities in their details, commencing with the wind- 
ing engine, with its straight eyes or cleaners, which, 
being case-hardened, are not liable to cut by the 
friction of the silk, They are made so that they 
can be opened and closed to suit the different sized 
silks. ‘The standards are adapted for Japan raw 
silks, as well as for Bengal and China. ‘There are 
extra arms for short swifts, thus obviating the 
necessity for low stooping, a position to which the 
factory hands greatly object. This improvement 
was introduced by Mr. Higginbottom, and was 
effected at comparatively little cost. A sun-and- 
planet motion is used in spreading the silk over 
the bobbin. ‘The new spinning mill is worthy atten- 
tion, as it is the first of the kind made and is giving 
satisfaction. ‘The spinning mills in ordinary use are 
what are termed two and three heighted, and for 
the latter, steps or wooden horses have to be used 
to enable the hands to reach the top round, requir- 
ing extra labour and being very inconvenient. One 
great advantage with the new spinning mill is that 








young girls can work at it in a seated position, and 
although the spindles are driven at the rate of about 
3500 revolutions per minute, there is no danger 
whatever to the workers. ‘The doubling machine 
exhibited by Mr. Higginbottom is extremely simple, 
the silk running through steel wire eyes, and when 
an end breaks the eye falls upon a brass lever which 
is very evenly balanced, and which at once stops the 
bobbin from running with a single end, or any less 
number of ends than there ought to be. The reel- 
ing is the last process, the reel being a machine 
which puts the silk into 1000-yard skeins. If no 
breakage occurs, this machine runs the length in 
about five minutes, reeling forty skeins ata time, 
and thus producing 40,000 yards of reeled silk in 
that time. When the skeins are of the required 
length, the fact is notified by the ringing of a bell 
attached to the reel, and actuated by a very neat 
contrivance. The speed at which the silk passes 
through the slider eyes, causes it to cut through the 
best steel very quickly. Mr. Higginbottom over- 
came this difficulty some time since by introducing 
glass eyes. ‘These are found to be far more durable 
than steel, and are better suited for all classes of silk, 
especially those of a soft nature. 

One of the most attractive features in the silk 
machinery department—perhaps the most attractive 
as regards the general public—is the ribbon loom-of 
Mr. Thomas Stevens, of Coventry. The machine 
itself is at once the embodiment of two extremes 
—great power and extreme delicacy—which work in 
admirable unison. ‘The size and strength of the 
machine and of some of its component parts, contrast 
in amarked manner with the gossamer-like appear- 
ance of the material with which it has to deal. The 
apparatus is a jacquard loom working eight colours 
at one time, and producing ribbons containing 1800 
threads each. The loom is cross mounted so that a 
ribbon 6in. wide can be produced; with a single 
machine, a ribbon 3 in. wide only can be made. 
The leading feature of the machine is a new manage- 
ment for lifting the batten, which is done by a 
rocking pole and shaft motion. There are two of 
these looms, one of which we found making 
Foresters’ sashes, to work the pattern of which re- 
quired 16,000 cards. The otber machine was work- 
ing book-markers of elegant design, and having 
poetical extracts and floral illustrations woven in 
them with clearness and precision. A new idea in 
valentines is also produced, the mottoes and central 
devices being woven in silk. But, perhaps, Mr. 
Stevens's most happy results are to be found in his 
silk jewellery, which is at once elegant and unpre- 
tending, and consists of brooches, earrings, and other 
trinkets, in which floral designs produced in silk are 
set in both gold and gilt mountings. The speci- 
mens of work produced by these looms may cer- 
tainly be regarded as triumphs of the textile art. 

The three looms which yet remain to be noticed 
are of the ordinary jacquard type. The first and 
largest of the three is exhibited by Messrs. Warner, 
Sillett, and Ramm, of 25, Newgate-street. It is of 
extra size, being an 1§00-card machine, and is pro- 
ducing silk damask hangings 63 in. wide and having 
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114 shoots or threads to each inch forwards. 
There are 9312 cards employed to form the pattern, 
which was designed by Mr. Owen Jones. ‘The two 
adjoining looms are exhibited by Messrs Norris and 
Co., of 124, Wood-street, Cheapside. In one of 
them is being woven double-coloured figured terry 
for chair seats, which is a new feature in this class 
of products. The other loom is employed in pro- 
ducing green damask hangings. Neither of these 
looms possess any features requiring special notice. 


TEXTILE INDUSTRY AT THE VIENNA 
EXHIBITION.—No. III. 
By Dr. H. GRoTHE. 

HAvinG completed in our last article a review of 
the processes and machinery connected with the 
woollen industry as illustrated at the Vienna Exhi- 
bition, we shall next examine how silk manufacture 
is represented; and we may here note the two 
methods which we have to distinguish from each 
other—silk, and waste silk spinning—in the latter 
of which the process differs widely from the former. 
We shall also make a few general remarks upon 
the cotton -spinning exhibits at the Exhibition. 
So-called silk spinning is limited to the unwinding 
of the cocoons, and to the twisting of from 2 to 30 
of the single and very fine threads which cannot be 
used alone. The spinning of waste silk is similar 
to the spinning of other fibres, the object being to 
clean the raw material, and prepare it in a proper 
manner, so that strings or fillets may be formed, 
which may afterwards be twisted into threads. This 
process of treating waste silk is comparatively a new 
one. 

The mechanical means employed for spinning 
silk remained unaltered during centuries, and even 
at the present day they differ very little from the 
original apparatus, whilst all attempts to construct 
novel machines for the purpose failed, simply be- 
cause such machines were not required, Perhaps 
the most notable so-called improvement for this 
industry was Lombes’ extraordinary machine, which 
occupied a hundred times the space of the more 
efficacious and simpler appliances. 

At the Vienna Exhibition the silk industry is 
well represented by Switzerland, France, Italy, 
Germany, and Austria, and, in a most interesting 
manner, by Japan and Turkestan. 

The Italian apparatus are distinguished by prac- 
tical ideas very badly carried into execution, Carlo 
Perinelli, of Piacenza, exhibits a mechanical wind- 
ing machine, with which he claims that he can ob- 
tain, at one operation only, thrown silk with 1} 
revolutions for reeling, and one full twisting ; unfor- 
tunately, however, there are no means of proving 
this statement, and the capacity of the machine. 
The reeling machines of Grossi and of Zanelli 
Luigi, of Turin, also leave much to be desired in 
their execution, notwithstanding some interesting 
details in the arrangement for guiding the threads. 
We regret that the Italian manufacturers do not 
produce more carefully executed machines; those 
for such a simple purpose as we have described, 
could easily have been properly finished. Excel- 
lent, however, is the execution of the French silk- 
reeling machines, by Touffray Cadet fils, of Vienne 
(Isére). 

Switzerland exhibits several apparatus for silk- 
spinning. M. A. Frey, of Kiittingen, in the Canton 
of .Aargau, shows a spinning mill for thrown and 
trame silk, with 312 spindles, which are arranged 
conveniently, and without any waste of space, in a 
three - high frame, each tier of which is sub- 
divided into three sections. This frame consists of 
two vertical sides, 16 in. wide, two crosspieces, and 
four strong horizontal boards, upon which the 
spindles, with clear spaces of 1 in. between them, are 
arranged. Above the bearings, the spindles carry 
friction rollers, and the series of rollers of each 
horizontal section are arranged in a slightly curved 
line, so that the belt driving the spindles passes over 
the friction rollers, following the same curved lines, 
and putting all the spindles readily into motion. 
The motion is transferred to four vertical shafts 
simultaneously from one horizontal main shaft, the 
positions of which correspond with the three com- 
partments of the machine, and from which the 
spindles are driven as described above. 

The machine is said to work well and quickly, 
its capacity ranging from 75 to 100 kilogrammes 
per week, but the general arrangement of driving 

the spindles horizontally cannot be recommended. 

Messrs. Clemmer and Co., of Basel, exhibits a 








an automatic silk-washing machine, and a silk rib- 
bon machine. The latter is of some interest, but 
will have to be examined and described on a future 
occasion, when we deal with ribbon weaving. 
Highly interesting is the silk-washing machine ex- 
hibited by Messrs. Scheller and Berchtold, of 
Thalweil, Zurich. We find also in the Swiss de- 
partment excellent assortments of cards, spindles, 
reeds, &c., for silk spinning, exhibited by the Spin- 
nerei und Mechanischen Werkstitte Niederuster, 
near Zurich, also by the Mechanische Kardenfabrik 
Riti, Canton Zurich, and by Messrs. Schelling and 
Co,, of Horgen, near Zurich. The Austrian and 
German exhibits of this class offer little or nothing 
new or original ; we need devote no space to them, 
but pass on to the waste-silk spinning exhibits. We 
must not omit to notice, however, an interesting ap- 
paratus sent by M. Kaspar Honegger, of Riiti, Zurich, 
for determining the ¢itre of the raw silk, as well as for 
automatically weighing it. The collection of ma- 
chines at the Vienna Exhibition for waste-silk spin- 
ning has never before been equalled. Since the inven- 
tion of the mechanical preparation on, and working 
of waste silk, by Hollenweger, of Kolmar, astonishing 
progress has been made in this branch of industry, 
especially in Switzerland, Alsace, and Baden, whilst 
Thomas Greenwood of the firm of Greenwood and 
Batley, of Leeds, has taken a prominent place in 
the improvement of the machinery used in this 
industry. If we examine the carding machines for 
waste silk, exhibited by Messrs. ‘Theodore and 
Frederic Bell, of Kriens, Canton Luzern, Switzer- 
land, we only see Greenwood’s system with a few 
alterations. The firm of Theodore and Frederic 
Bell is well and favourably known for the con- 
struction of silk-combing machines, having built 
lately perhaps the most extensive silk mills now 
in existence—those of MM. Torivelli Brothers, of 
Lugano, and of MM. August Villy and Co., of 
Amplepuis, near Lyons, whilst the firm itself pos- 
sesses extensive silk mills. MM. Theodore and 
Frederic Bell exhibit at Vienna a ‘ mail-batteur,” 
or beater, for the treatment of macerated cocoon and 
waste silk, an ‘‘ ouvreuse” or opener, and a combing 
and hackling machine, for tearing asunder the raw 
material and clearing it afterwards. We shall be- 
fore long illustrate and fully describe this set of 
highly interesting machines, and may mention here 
that besides the two larger silk mills mentioned 
above, similar ones have been erected by MM. Bell 
at Mailand, Turin, Gersan, Chiasso Bene Vagienna, 
and several places in Switzerland. We are glad to 
find that at last this branch of industry has been so 
thoroughly brought before the world, and is so 
completely illustrated at the Vienna Exhibition. 
The exhibition of waste silk of all sorts is also 
very rich, and well arranged. 

Passing on now to a few general observations 
upon the cotton-spinning machinery, we find it not 
a little singular that in this department England 
should be represented at the Exhibition by prac- 
tically only one firm, that of Platt Brothers, of 
Oldham, and who exhibit nothing but a cotton gin 
and a combing machine. 

Switzerland, however, shows a complete series of 
cotton-spinning machinery belonging to Messrs. 
Jacob Rieter and Co., which does not, however, 
offer any new arrangement or detail, but it forms 
an important section of the poorly represented cot- 
ton-spinning industry. ‘The execution of this ex- 
hibit leaves nothing to be desired. The motor of 
472 spindles works very uniformly and exactly, 
whilst the grinding apparatus for the cotton cards 
is well arranged. The stripping apparatus for the 
automatic cleaning of the carders is already well 
known, and its simplicity recommends itself. 

A few machines for cotton spinning, but which 
have little importance, are exhibited by the Tann- 
wald Works for the construction of spinning ma- 
chinery. ‘This exhibit practically exhausts. the 
representation at Vienna of this important and 
universal industry, and we cannot conclude this 
article without expressing our opinion that at no 
former Exhibition has this branch of textile in- 
dustry been so poorly and incompletely represented, 


NOTES FROM SOUTH YORKSHIRE. 
e SHEFFIELD, Wednesday. 
Coal Traffic—Yorkshire and Derbyshire to London.—The 
tonnage of coal sent by railway from thes¢ dist: icts to London 
during July was not only larger than during previous 
months of the year, but was absolutely greater than that ever 
despatched in a single month with one exception only. 
From this it would appear that consumers are stocking for 
winter on a considerable scale, or that the merchants are 








finishing-machine for ‘‘ chape” (a spun-silk fabric), 


preparing themselves for the “campaign.” The Great 


Northern carried 87,080 tons in July, and the Great Eastern 
69,557, whilst the Midland took not less than 147,684. Of 
Silkstone, the Great Northern conveyed 19,729 tons, Newton’s 
contributing 5226 towards this total. The Barnsley thick 
and other coal seams yielded 14,766 for the same line, the 
Oaks sending 3016, and Lund Hill 2847 tons. From the 
West Riding pits 7301 tons only were sent. The principal 
Yorkshire contribution to the total carried by the Great 
Eastern was that of 4806 tons from Gawber Hall, and no 
less than 9369 tons were sent from Clay Cross by that route. 
The Derbyshire pits yet hold their ground well ag regards 
the metropolitan traffic. Clay Cross comes first with 27,679 
tons, followed by Langley with 19,521, and then at ‘a con- 
siderable interval by Eckington with 9640, Codnor Park 
8068, and others of similar amounts. 


The Engineers’ Strike at Sheffield—On Friday evening 
last, the engineers who are out on strike at Sheffield, held an 
aggregate meeting, mainly for the purpose of hearing a re- 
port from a deputation selected by iientaiecs to confer with 
a committee of the masters on the preceding day. The con- 
ference did not result in anything approaching a settlement, 
but it was mentioned that the deputation had been permitted 
to pass through Messrs. Vickers, Sons, and Co.’s works in 
order that they might see labourers at work at the lathes. 
The meeting, however, treated the possible competition of 
unskilled labour as a matter hardly worth consideration, for- 
getting, probably, that many of the planing, slotting, and 
other machines used at Sheffield when once fairly set, may 
work for a day, or days, without requiring more than the 
merest mechanical attention. The men also declined to vote 
on a proposition as to the strike being continued or not. 


The Intended Coal, &c., Exchange for South and West 
York shire—The sub-committee of the Midland Institute of 
Mining Engineers, appointed to ascertain the feelings of the 
members and representatives of the coal trade in Leeds, 
Bradford, Wakefield, Barnsley, &c., on this question, laid its 
report before a meeting of the members held last week at 
Barnsley. It states that Mr. Stewart (chairman of the South 
Yorkshire Coalowners’ Association) is strongly in favour of 
the building being erected at Barnsley, whilst Mr. Tennant 
chairman of the West Yorkshire Coalowners’ Association, is 
equally strong in favour of Leeds. The question was left 
in the hands of the committee and the gentlemen named. 


Darfield Main Colliery Reopening.—The Darfield Main 
Colliery, which took fire in October last, is being reopened, 
a very powerful fan for ventilating purposes having been put 
down by Messrs. Easton and Tattershall, of Leeds. The fan 
is 40 ft. in diameter, and is the most powerful in Yorkshire. 
The motive power is supplied by two high pressure horizontal 
engines made by the same firm. Considerable progress is 
being made. 


FOREIGN AND COLONIAL NOTES. 

Another Great American Bridge.—The Kellogg Bridge 
Company, of Buffalo, New York, has contracted to throw a 
very large bridge across the Mississippi, at Louisiana, Mo., 
for the use of the Chicago and Alton Railroad Company. 
The bridge will be a pivot draw span, 442 ft. long over all, 
making twoclear openings of 200 ft.; also one span of 252 ft. 
and one span of 222 ft. from centre to centre of piers. 


American Coal.—Mr. W. Kendrick, mining superintendent 
of the Philadelphia Coal and lron Company, has forwarded 
for analysis to Dr. J. C. Cresson, of No. 417, Walnut-street, 
Philadelphia, a specimen of anthracite coal from the Mam- 
moth Vein, Indian Ridge Colliery, Shenandoah; a specimen 
from the same vein at Bast’s Colliery, Big Mine Run, near 
Ashland ; and a specimen of red ash coal from the Diamond 
Vein at Forrestville. The result of the analysis of the pro- 
perties of one of the Mammoth Vein specimens will be sent 
to the Russian Government, while that of the other and of 
the red ash will be sent to France. The object is to see if 
the coal can be used as fuel by locomotives running on Russian 
and French railways. 


Navigation of the Mississippi.—The St. Louis steamboat 
men have sent a remonstrance to Washington against the 
construction of the railroad bridge now building across the 
Mississippi at St. Louis. It is urged that if the bridge is 
finished according to the original plan, it will obstruct navi- 
gation. 


The Belgian Iron Trade.—This trade is in a dull and de- 
pressed state, and we learn with regret that the Montigny- 
sur-Sambre Blast Furnaces and Rolling Mills Company pro- 

oses to suspend operations as from to-day (August 15). 

he South of Charleroi Company has also put one of its fur- 
naces out of blast. Similar measures are being adopted by 
one or two other Belgian companies. 











INTERNATIONAL Concours aT VERSAILLES.—The French 
Government, recognising the importance of improved agri- 
culture, especially at the present time, issued, a few months 
ago, a programme of International trials of reapers, to take 

lace on the Government farms at Grignofi. ‘These pro- 
longed trials have just been concluded. The American and 
English makers were there in full force. The former were 
Barber, Burdick, Johnston, Sprague, Whithely, and Wood. 
The latter were Hornsby, Howard, and Samuelson. The 
English makers spared no efforts to carry the day. Hornsby 
had three machines, Howard two, and Samuelson four. 
Hornsby and Samuelson also sent over their own trained 
men and horses. The machines were severely worked for 
several days on winter and summer wheat and oats, a good 
deal laid and twisted. After varied and protracted tests, the 
judges, all of whom were appointed by the Minister of Agri- 
culture, made the following award :—Howard, Bedford, Eng- 
land, first; Burdick, Auburn, America, second; Wood, 
Hoosick Falls, America, third. Further trials were then 
made with selected machines in the English and French 
sections, and—in addition to the first prize—the judges gave 
Messrs. Howard the gold medal of honour for the best 





machine in every class. 
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MAP OF DOVER BAY, SHOWING PROPOSED HARBOUR SCHEMES. 
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DOVER HARBOUR. 
To Tue Eprror ov ENGIneerina. 

Srz,—The foundations of Henry the Eighth’s pier, the re- 
mains of which, seaward of the old modern piers, were dis- 
covered in founding the Admiralty Pier, show the importance | 
attached to this harbour from a very remote period. 

The works, begun in 1533, are described in Harris's account 
of Dover, and were finished in 1585 by Queen Elizabeth, ir 
Walter Raleigh, amongst others, advising on the subject. 
Those works are all distinctly shown in the Cotton plans at 
the British Museum. In 1593 a new north pier was pro- 
posed. A large expenditure followed to improve the 
entrance, and from a survey made in 1652 there was a depth 
of 22 ft. at high water of spring tides. Piers and jetties 
were erected to preserve an entrance through the continuous | 
mole of shingle then fronting the bay and Dover, which 
was, in its primary condition, similar to Yarmouth and other | 
harbours of like character. Captain Perry, well known by 
his remarkable works for closing Dagenham Breach, on the 
Thames, visited Dover under the auspices of Lord Aylmer in 
1718 ; he recommended groynes eastward and westward of the 
harbour to arrest and render permanent the shingle beach of 
the bay, and an extension of the west pier; he refers in sup- 
port of this, to the fact well known, even at that period, that 
the drift of shingle was from the westward, and in support 
of this view refers to a fall of the cliff that had occurred some 
years prior to his visit, westward of the harbour, and that for 
many years after the harbour mouth was entirely free from 
shingle, and fears being entertained for the safety of the 
harbour and town from the constant washing away of the 
shingle, the inhabitants blew up and levelled the obstruc- 
tion, and let the shingle “come on again to the harbour’s 
mouth as before.” He referred to an@ther instance that had 
occurred “ recently” at the time of his visit, viz., a fall of 
cliff to the eastward under the castle, which laid for some 
years above the beach, which was wholly stopped from being 
driven to the eastward, but lodged between the fall and the 
mouth of the pier, but when it became levelled by the sea, 
the beach rolled on to the South Foreland “as it did before.” | 
Smeaton reported on the harbour in 1769, and he pointed out 
the importance attached to it in a national point of view from 
a very remote period, to the changes it had undergone, and 
the manner in which it had been blocked up for years b 
shingle, the source and action of which he described, as well 
as the result of falls of the cliff, but discouraged the forma- 
tion of groynes along the shore, the necessity for the exten- 
sion of which he said would be “ eternal.’ He proposed an 
extension of the west pier head and certain improvements in 
the sluices. 

The Duke of Wellington, who, as Lord Warden of the 
Cinque Ports and Chairman of the Harbour Commissioners, 
took so keen an interest in its well-being, called in Telford 
during the winter of 1833-34, consequent upon the continued 
and increased blocking up of the harbour by shingle, and 
under the advice of that engineer the reservoir and sluices 
in the south pier were constructed, and amplified by his 
successor, James Walker, to shorten the distance the back. 
water had to travel from the cross wall before it operated on 
the shingle at the harbour’s mouth. 

The harbour was reported on by the Royal Commission of 
1840, and their inquiry gave rise to numerous designs for 
inclosing the bay to form a national harbour of refuge sea- 
ward of the old harbour; the western pier of most of those 
designs starting from the old groyne or pier, “ Cheeseman’s 
Head,” now forming the root of the Admiralty Pier and 
the eastern pier, from a point 4 to } mile eastward of | 
the Castle Jetty, with a projection of about } mile from the | 


concave shore of the bay opposite East Cliff Terrace, and in- 
closing about 600 acres area of water with a depth of from 
30 to 40 ft. at low water for its southern or seaward half. 

In the accompanying plan I show the designs that have 
at various periods been proposed, the first, inclosing a com- 


| paratively small area with a south-east entrance, and sectioned, 


is of the time of Henry the Eighth ; the Commissioners’ design 
of 1840; Cubitt’s design of 1843; Steward’s of 1843; the 
Commissioners’ of 1844; Vetch’s, 1844; Captain Worthing- 
ton’s (R.N.), 1845 (not unlike Henry the Eighth’s). These 
various plans are shown by different lines in the plan, and 
will be recognised by the references upon it. A great simi- 
larity of idea may be observed, still the whole forms rather a 
kaleidoscopic picture. 

The works of the Admiralty Pier, since carried out, are well 
known, but certain results have ensued eastward of Dover, 
consequent on the absence of shingle along the seaboard, 
which have been attributed by many to the formation of this 
work, and those results have come so close home as to affect 
the frontage of Dover itself; but it is forgotten by many in 
arguing this question that there are other causes to wind- 
ward, i, ¢., to the westward, which have tended to produce these 
results coincident with the formation of the Dover Pier; one 
of those, the new pier at Folkstone, has arrested a vast mass 
of shingle on which now stands the Pavilion, but the shore 
immediately eastward has been correspondingly denuded. 

Forty years back the first morning operation at Folkstone 
was to dig a passage for the im tonal Shien boats in the 
harbour through the shingle. The constant and continued 
progression of Dungeness absorbs also the bulk of shingle 
travelling from the westward, but that, as I showed in my 
paper on “ The South Coast,” read before the Institution of 
Civil Engineers in 1852, had been going on since the time of 
Elizabeth, when the town of Brighton was a fortified town 
on the beach below the cliff, the washing — of which 
formed the supply for the subsequently formed shingle _ 
(Langley Point) east of Eastbourne. and its subsequent de- 
gradation, the supply travelling on to Dungeness. 

In a report I made for the Secretary of State for War in 
December, 1856, on the waste of the shore from Pegwell 
Bay to Kingsdown, and more especially on Sandown and 
Deal, the old castle of Henry the Eighth, at the former being 
dismantled by the late Sidney Herbert, when Secretary of 
War, consequent on my report, I directed attention to the 
degradation of the shore east of Dover in these words, “ The 
recent degradation of the shore from St. Margaret’s to 
Dover is almost as remarkable as in the district now under 
notice.” This change in the shore is simply this: That a few 


| years back there wasa broad belt of shingle at the base of the 


South Foreland, and easy walking from Kingsdown to Dover 
at any time of tide ; now it is very difficult, and at times im- 
practicable at or near high water; the result of this being 
increasing falls of the cliffs from their exposure to the action 
of the sea. 

In June, 1863, I reported to the War Office on a great 
wasting of the shingle fronting the houses in East Cliff 
Terrace, Dover, and immediately west of Castle Jetty, the 
ouly remaining portion of the shingle mole which once con- 
tinuously lined the margin of Dover Bay. So critical was 
the state of affairs at the time of my survey that half the 
high road was eaten into by the sea, and the end houses of a 
terrace, with a rental of some 4000/. per annum, were 
in A, es jeopardy. Numerous other instances might be 
cited, 

the original design, 


The question of completin and 


| inclosing Dover Bay, has recently attracted public attention, 


and it has been forced upon the consideration of Government 








from various plans for the inclosure of a very modified area, 
having been suggested on the part of the railway companies 
and others, reverting in fact almost to the outline of Henry 
the Eighth’s time. Now if, after a long and laborious 
inquiry in 1840, the inclosure of 600 acres for the formation 
of a national harbour was deliberately proposed as a national 
want, it appears a most suicidal policy, if this want be 
acknowledged, to encourage schemes that would completely 
stultify the object in view, and if 600 areas were proved to be 
requisite in 1840, surely an extension rather than a retrench- 
ment of this area must be requisite in 1873. The Govern- 
ment having obtained, by a narrow majority, authority to 
proceed with this work, it becomes a vital question that the 
point of departure for the new eastern pier, fixed by the 
commission of 1840 at fully } a mile east of the Castle Jetty, 
should have the best possible consideration ; and it is one in 
which the inhabitants of Dover must be deeply interested, 
aud should provide for, and encourage the extension rather 
than the retrenchment of their seaboard frontage; for the 
adoption of the modified railway schemes would not only 
destroy the most valuable portion of the anchorage imme- 
diately eastward of the Admiralty Pier, but would leave the 
eastern portion of the town and the East Cliff frontage as 
much exposed to the ravages of the sea as now. 

The promoters of schemes for projecting supplementary 
piers across the anchorage, and immediately east of the 
Admiralty Pier, appear to forget the fact that the seaboard 
and foreshore, covered by the flux and reflux of the tide, isan 
appanage of the Crown, and as laid down by Blackstone, a 
royal prerogative and vested in the Lord High Admiral of 
the United Kingdom. The question in effect is a national 
one, and after the laborious inquiries and recommendations in 
1840 by a Royal Commission, it appears extraordinary that 
those should be attempted to be set aside, and the area of 
this beautiful bay treated as an open field for projects of rival 
schemers with special interests alone in view. 

Having been at various times engaged at Dover upon the 
harbour works, between the years 1835 and 1842, in con- 
structing quay walls for the enlargement of the pent and 
upon the works at the pier head, when associated with the 
late James Walker, the Government engineer of the day, as 
his pupil and assistant, I have had unusual opportunities 
for studying this portion of the coast, coupled with the fact 
that I have frequently been engaged in professional inquiries 
and reports along its shores for the Government and other 
public bodies, and this induces me to urge the consideration 
of this question upon the attention of the public at large, 
but more especially upon that of all those connected with the 
borough and town of Dover as one, not only of great local, 
but mainly of very serious. national importance, and which 
appears, from what has recently transpired, to be, in a great 
measure, lost sight of, or, perhaps, private speculations, 
through the anomalous legislative modes of dealing with those 
questions, are likely to shelve great national considerations. 

The plan recently advocated by the Government, together 
with the correspondence relating to it, were printed by an 
order of the House of Commons about three weeks ago, and 
the Government obtained a majority of one in favour of pro- 
ceeding therewith during the last week of the Session. This 

lan takes the Castle Jetty as the point of departure for the 
t Pier, in effect, reducing the area of the harbour refuge 
nearly one half, and appearing to lead to the inference, that 
if 600 acres were required, as was agreed by all the au- 
thorities consulted by the Government of that day, less than 
300 acres are required in 1873. 
I am, Sir, yours, &c., 
August 1, 1873. J. B. Rapmay, Memb. Inst. C.E. 
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THE UTILISATION OF SEWAGE. 
To Tue Epritor oF ENGINEERING. 

S1r,—In my letter on sewage utilisation, published.in your 
paper of the 27th June last, I showed, first, that in towns 
where the tub, or so-called dry, systems had been established 
for collecting and removing excreta, that only one-sixth of 
the total liquid voidings of the population were collected, 
and that, consequently, the sewers still received by far the 
larger quantity, proceeding in all probability from the public 
urinals, bedroom slop waters, &c. Second, that by intercept- 
ing and collecting this urine, which contributes so largely to 
the formation of ammonia in sewage, its purification would 
then become a comparatively easy matter, and a fair effluent 
water obtained at a small cost. I will now endeavour to 
explain the method I would propose to prevent this wanton 
waste of so noxious and valuable a substance as excreta—the 
proposed plan being treated under two heads, the first deal- 
ing with the closet accommodation, and the collection of the 
crude material, and the second treating on its conversion 
into a portable concentrated manure. 

1. On the Collection of Excreta by means of the Eccentric 
Diwvisor, or E.C. Closet. 

The annexed plans show the disposition of this dry closet, 
which can be adapted to any kind of privy after the midden or 
cesspit has been filled up to ordinary ground level. Figs. 1 and 2 
show a complete commode closet best suited for separate 
dwellings, villages, and small towns where absorbents can 
be easily procured, but Fig. 3 shows the section of a 
latrine for large towns, should it be found necessary to 
collect the urine in its liquid state unabsorbed, for facilitating 
its ultimate utilisation and conversion into manure. 


Directions for Use. 

About 3in. of any dry absorbenf, such as refuse straw, 
chaff, screened ashes, peat, fustic wood, shoddy, spent tan, 
&c., is placed at the bottom of the large container, A (see 
annexed plans). The small one, B, is then hooked on to the 
rim of the large one, A, so being eccentric to the same. The 
vacant space between the two containers is then loosely filled 
up with absorbents, and a small quantity is also deposited at 
the bottom of the container B. 

The eccentric container thus prepared is then placed under 
any ordinary privy seat, but in such a way that the point of 
contact, C, of the two containers shall always be at the 
back part of the latrine, and the space left by the dif- 
ference of the diameters be directly under the urine guard D. 

Urine and feces being voided separately at an angle of 
45 deg., will naturally be collected apart in each container, 
the urine will be absorbed in the container, A, and the feces 
collected in a comparatively dry state in B. 

The eccentric container, when full, is removed and replaced 
every week or fortnight, according to the number of persons 
in the house; but where there is the usual average of from 
4 to 5 persons toa dwelling, the size shown in the above plan, 
17 in. in height by 20in. in diameter, will suffice for at least 
a week; a larger one, 20 in. in diameter by 22 in. depth, will 
do for a fortnight. 


Sanitary Action of the B.C. Container. 

The sanitary principle on which the above system is based 
“— be explained as follows: 

f fresh urine from a healthy person be collected and kept 
in any clean vessel apart, and unmixed with either water or 
excrement, it will retain its acid nature, and not become 
alkaline and corrupted for several days, according to the state 
of temperature ; at 564 deg. Fahr. it will remain acid over a 
month, and up to 68 deg. over a fortnight. If, on the con- 
trary, urine be diluted, say with an equal quantity of water, it 
becomes alkaline in a few hours. Absorbents, if they be of a 
dry antiseptic nature, go still further to prevent this 
tendency of urine to become alkaline, and disengage its 
ammonia ; they can, therefore, be advantageously used, espe- 
cially in the summer months. Fermentation being prevented, 
or rather retarded, by the above very simple means, no disin- 
fectants for urine are, in fact, required, provided the tubs 
are kept tolerably clean, and subjected to frequent removal. 

For indoor closet, sick-rooms, and the better class of 
dwelling, where it may be found desirable to completely dis- 
infect the feces collected in the small container, B, the follow- 
ing Patent Bascule Tilting Seat and Disinfecting Powder 
Distributor has been devised and acts as follows : 

On a person occupying the movable seat, a, hung on sash 
centres at 5, the seat is depressed in front about 1 in., and 
raised at the back part 1} in., by which means the iron lifter, 
d, raises and stretches the sheet india-rubber valve, e, dislodg- 
ing the powder deposited in the hopper above, and causing a 
certain quantity varying from one to two handfuls to fall 
through the aperture, k, into the tray or powder box, f, 
placed immediately below, and which has fallen back to i 
ready to receive the charge. When the occupier rises from 
the seat, the back part being heavier than the front, causes 
in falling the bearers, h, to tilt the tray, f, into the position 
shown by the dotted lines, thereby precipitating its charge of 
disinfecting powder over the feces collected in the small con- 
tainer B. This action is repeated every time the seat is used, 
the hopper containing about 100 charges. The urine being 
po hers y and absorbed apart in the large container, A, a 
much smaller quantity of disinfecting powder than is generally 
used in the ordinary earth closets then suffices for covering 
the feces in the container B. 

As a deodoriser, sawdust well mixed with any kind of dis- 
infecting powder, in the proportion of one in volume of powder 
to two or three of sawdust, will be all that is required ; a bushel 
of sawdust will suffice for about 100 charges. When special 
disinfecting powders cannot be procured, sifted soot mixed 
with sawdust in the proportion of one to two, will be found 
an excellent substitute. 

The above apparatus having no iron cranks, levers, weights, 
&c., attached to it, is of the greatest simplicity, and can be 
taken to pieces and readjusted by any person. It cannot get out 
of order, and is remarkably regular in its action, only a certain 
charge or quantity of powder being displaced each time by 
the rising action of the iron lifter, which is prevented from 
being clogged in its upward or downward motion by the 





sheet india-rubber valve. This being fixed on three sides and 
not on the fourth or back part, when stretched in the centre, 
forms an aperture like the small segment of a circle at k, and 
on being unstretched closes the aperture, when the iron lifter 
drops to its dotted position on the occupier leaving the 
seat. A too large or irregular supply of powder is pre- 
vented by several inclined surfaces fitted inside of the 


ow 

he charge can be increased or diminished as required, by 
a certain disposition in these inclined surfaces, and also by 
making the aperture, iron lifter, and india-rubbervalve broader 
or narrower than the one shown in the above plan, which is 
6in. in breadth. 

In applying the eccentric divisor closet to latrines of towns, 
the ashes and kitchen refuse must be collected in a dust-bin 
or separate receptacle, and removed by scavengering carts 
either weekly or daily ; but the most sanitary and economical 
method for corporations would be to have no dust-bins, and 
to adopt, when possible, the Continental daily system of re- 
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collect the same quantity. The small tub for collecting the 
solids can then be made larger, and removed once a month 
or less frequently, which will considerably lessen the cost of 
collection. There will also, by this method, be no danger of 
the tubs getting too full and overflowing before the day of 
removal arrives, as it is far easier to calculate the approxi- 
mate quantity of fecal matter voided by the occupants of a 
house than to regulate the liquid voidings and slops, &c., 
which are frequently emptied into the containers, and 
although the several dry earth and tub systems may have 
been found to work satisfactorily in prisons, wutihdoms &e., 
under immediate and constant supervision, yet when applied 
to large towns, as at Rochdale and Halifax, this too frequent 
overflowing of the tubs from an occasional excess of 
liquid has proved to be one of the greatest drawbacks to the 
system. 

These cisterns can be moulded in Portland cement beton, 
at a very 7 cost, as practised in France for the sewers ; 
they should be made 3 ft. in diameter and to a depth calculated 
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moval. There the scavenger’s cart has a bell fixed to the 
front, by which servants are apprised of its approach, and 
then bring out the ashes, kitchen refuse, &c., collected in a 
box or basket, which is emptied into the cart. 

A special system, hereafter described, for dealing with 
urine and solid excrement separately, and converting the 
same into a concentrated manure equal to the best guanos, 
has been devised and patented to be applied in connexion 
with the E.C. closet. For towns adopting this system of 
manufacture, plans for collecting as much urine as possible 
from both public and private urinals will be provided ; these 
will somewhat vary, each town having more or less adopted 
its own system of building and latrine construction. The 

rinciple, nevertheless, of frequent removal of the urine by 
Loomstivaliy closed urine carts and pumps on the pneumatic 
system will everywhere be the same as for the excreta from 
the closets. In large towns where the houses are in blocks 
and adjoining each other, the large container can be re- 
placed by a 3 in. earthenware pipe and shallcw urine basin, 
as shown in the above plan. This urine duct passing under 
all the latrines of a block of houses, and*having a slight fall 
towards the street, will empty itself into a perfectly water- 
tight cistern constructed in beton, 3 ft. in diameter by a 
depth proportioned to the number of houses in the block. It 
will be covered by the flagstone of the pavement, into which 
can be fixed a small cast-iron frame and plug, so that the 
urine carts will only have to insert a short —. of hose, 
pump out the contents of the cistern (say about 1 ton), and 
so save the time lost by going to at least forty houses to 



































| for the number of houses in the block, allowance being made 
for the slops or any possible excess of ey For large 
towns adopting this system of separate collection the above 
plan will not only prove more sanitary, but much more 
| economical and practical than any other, as one of the 
| greatest and most serious objections to the tub and frequent 
removal system is the cost entailed by so many visits and 
delays of the carts at the houses for removing each time, and 
often at a certain distance from the street, and cart only 
| about 50 1b. of raw material, whereas with the above plan, 
| and by collecting the liquid voidings, say of from twenty-five 
to thirty houses in one cistern, 6 ft. in depth, the removals 
effected twice a week will not only be easier, but less ex- 
pensive. 


On the Manufacture and Conversion of Excreta into 
Manure. 


Hitherto but two methods have been applied for the above 
urpose, the first by making use of abscrbents, either at the 
Coles or at the dep6t, and allowing these to ferment as 
in ordinary manure heaps, according to the Goux and Roch- 
dale systems, and the second being the concentrating or 
evaporating method, as tried formerly by the Eureka Com- 
ny, and recently by the Urban Manure Company, with 
r. Manning’s patent. By the absorbent process lar, 
quantities o r bulky manure are obtained, and the 
ter part of the ammonia is lost by the heating and constant 
ermentation of the manure heaps, notwithstanding that 
chemicals are used in manufacture. The decomposition that 
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goes on in these heaps ought by rights to take place in the soil, 
to the entire profit ofthe i chases, by being kept so long 
waiting for a market and the suitable season of the year, the 
greater part of the ammonia is inevitably lost to the manure 
manufacturer; he therefore sacrifices the most valuable sub- 
stance in excreta for the purpose of obtaining a perfect decom- 
position of vegetable or town refuse, constituting a tolerably 
rich black mould with but 4 to 1 per cent. of ammonia, a very 
ema!! quantity of phosphate, and a manure valued by analysis 
at about 20s. a ton. In villeges and farmyards, where 
there is plenty of land at hand, and the produce in excreta 
of the population but small in proportion to the farming re- 

uirements of the environs, no better plan can be adopted 
than either of the absorbent systems, whether it be Moule’s, 
Goux's, or the one above described ; but for towns, where you 
have to deal with large quantities, these plans present many 
difficulties, which can be resumed as follows: 

1. The ae of regulating the liquid oupply of 
private houses in such small containers axfthose used, which 
are 18 in. diameter by 15in. in depth. 2. The cost of the 
service, which becomes onerous for removing only 50 |b. of 
excreta once a week at cach visit of a cart and two men to a 
privy. 5. The cost of manual labour for manipulating at 
the works such large quantities of absorbents of so small in- 
trinsic value. For a town of 100,000 inhabitants 70 to 80 
toms of absorbents being daily required for the Goux 
system in order to absorb all the liquid voidings of the popu- 
lation. 4. The loss of ammonia that goes on in ho benes 
owing to fermentation, and the constant decomposition of 
organic matter. 5. The cost of carriage for any distant part, 
of manure possessing so small a value compared with its 
bulk and weight. Dr. Voelker’s impartial and able report, 
published last year, on the value of excreta collected by the 
earth-closet system, may find its application to all the ab- 
sorbent systems, which ought only to be applied when either 
the size or the means of a town does not admit of more per- 
fect appliances. 





a modification of those used at Paris for the distillation of the 

“eaux vannes,” or cesspool waters, and which manipulate 

about 300 tons of liquid per 24 hours, using about 50 tons of 

coal ; whereas had this mass of liquid to be evaporated, it would 
uire 100 tons, or nearly three times as much. 

n the present project even these 30 tons of coal would be 
saved by using the fecal fuel. As fecal matter contains 
more than half as much heating power as good coal, and it 
takes one ton of coal to extract by distillation all the am- 
monia contained in 10 tons of egy ts a ro 100,000 

le ucing 58) tons of urine daily, we uire 
Bat tote of coal, or nearly 12 tons of fecal fuel ; and seule 
that these 100,000 people will produce 11} tons of feca 
matter, these, when combined with about one-third of saw- 
dust, soot, and coal tar, will in all probability, dispense the 
manufacturer with purchasing any coal whatever. The 
fecal fuel can be burnt directiy under the still boiler, or if 
charcoal be required for disinfecting or filtering purposes 
where sufficient quantities of sawdust is not to be procured, 
it ean be charred in the muffle furnace, and the spent heat 
| used for heating the still in the following manner: About 
160 bricks are stacked on two light iron trolleys, which are 
run into the furnace, the doors are luted, and the bricks ignited 
by a small fire placed under the middle flue. The carburetted 
vapours that es by the small apertures are ignited, and 
after heating the t sides of the furnace, escape by apertures 
at the bottom to be drawn under the first boiler of the still 
built immediately against the furnace for that purpose. After 
a few hours, when the bricks have been sufficiently charred, 
the trolleys are withdrawn, covered up to cool under a light 
sheet-iron hood casing, and a new batch immediately run in, 
so that the process may be continuous. 

I will now proceed to describe the working of the still, which | 
ean be constructed of a size to deal with from 3 to 8 or 10 tons of 
liquid in 24 hours. The urine is first pumped up into the receiv- 
ing cistern, K, containing one measure, and is of the same | 
capacity as the boilers, fand 7", the lime vessel, g, and heater, i. 














The second, or concentrating method of manufacture, was 
evidently one in the right direction, but proved both un- 
sanitary and much too expensive, owmg to the quantity of 
fue| required to evaporate the greater part of the 95 per cent. 


of useless water contained im excreta. Seeing, therefore, that 


the saving of the ammonia and the concentration of excreta 
in the driest possible state is the great end to be attained, I 
would propose the following method, based on the collection 
of fecal matter and urine separately, dealing with the one as 
a solid and the other as a liquid. 

It is admitted by the most competent authorities that the 
ordinary daily voidings of an adult are equal to 3 Ib. of liquid 


to 4 lb. of solid per diem, but on taking the mean average of | 


children and old people, together with the loss of a certain 
quantity of liquid voided outside privies and urinals, 1} |b., 
or 24 os. of mixed excreta, can taken as the probable 
quantity that could be collected from a mixed population, 
and in a town of 100,000 people we should therefore have 
25,000 Ib. or 11 tons 3 ewt. per day of fecal matter to 
131,313 Ib. or 58 tons 12 ewt. of liquid to collect. 
giNow, according to Liebig, dried fecal matter contains 
45.24 per cent. of carbon, being nearly as much as in dried 
oak, and more than half at much as in good coal; and from 
eareful experiments made by Lecamu and Boussingault in 
France, we can assume that 1 per cent. is the minimum 
average yield in ammonia for a general population. The 
above 68 tons 12 ewt. of urine would therefore yield 1313 |b. 
of ammonia, which could be converted into 5110 Ib. of sul- 
phate of ammonia. 
ammonia per year by his liquid voidings, whereas only about 
} Ib. is obtained from the fecal matter. The monied value of 
urine is 83 per cent. for ammonia, 8 per cent. for potash, 3 
per cent. for sulphuric acid, and 6 per cent. in other various 
salt Food is fuel to the body, and feces being the un- 
xidised part of that food, why not then continue the pro- 


An adult produces 10]b. to 11 1b. of 





From K the liquid is let into the beater, i, where it is partially 
heated by the vapours that pass through the worm, the first 
portions of ammonia that are given off escaping through the 
| pipe, #, to the crystallisers. We will suppose the boilers, | 
ff', three parts filled with urine mixed with a certain quan- 
j tity of lime as may be required; after about three hours | 
heating in the lower boiler, f, the whole of the ammonia will | 
| be lisengaged, the contents drawn off by the pipe, u, and the | 
| charge contained in f' will be emptied into f, the already 
heated contents of i will be sent into f', and a new charge of 
liquid sent from the cistern, K, into the heater, i. On the 
| boilers, ff', being heated, the combined ammoniacal and 
water vapours will pass from one boiler to the other, and 
| from thence to the lime vessel or purifier, 7, getting enriched 
on their passage. They will then pass through the worms in 
i and /, where the water vapours will be condensed and col- 
lected in the vessel m, the ammoniacal vapours going off 
into the erystalliser n, to be converted into sulphate of am- 
monia. The spent liquid, when drawn of from the first boiler 
being deprived of its ammonia, is then filtered, and the lime, 
together with the other fertilising substances, collected to 
constitute with the fecal ash and sulphate of ammonia, a 
valaable manure, which can be modified (especially in am- 
monia) according to the requirements of the farmer, the main 
object being to keep this, by far the most valuable substance 
in excreta, quite separate until delivery, to be sold directly 
as sulphate of ammonia, which always finds a ready market, 
or mixed with a dry pulverulent compost which can be 
| drilled into the land along with the seed with as great facility 
}as any chemical manure. By another improved arrange- 
ment the boiler, heaving inside communications, can be 
| superposed, and the whole still form a column, nevertheless, 
| the principle of working and utilising every particle of heat 
in the same, as above. 
| The following estimate made for a population of 100,000 








cess, and avail ourselves of the carbon or heating power of | will give an idea of the approximate value that could be 


the fecal matter to extract by distillation the ammonia con- 
tained in the liquid part of our voidings, seeing, moreover, 
that all the fertilising mineral substances contained in the 
feces, with the exeeption of the organic matter, will be re- 
covered in a hee» soluble state in the ash? This result 
can be attained as follows 

Feces and urine are to be collected separately by means 


of the divider closet, and light pulverulent absorbents, such | 


as sawdust and soot, &c., are to be used as disinfectants, and 
distributed at each operation by means of the bascule tilting 
seat, or any other automatic distributer. The containers, 
when fall, are taken to the works in closed vans, and the 
contents, together with from 65 to 10 per cent. of coal tar 
from the gas works, are emptied into a triturating and 
brick-moulding machine, the most suitable being Clayton's 
peat disintegratar. When the fecal matter, sawdust, soot, 
and coal tar have been thoroughly incorporated in the 
machine, they are moulded into blocks or bricks, having 
only a slight sinell of coal tar. These being air-dried as 


given for the crude material at so low an estimation as 1 per 
' 


cent. for ammonia, but in England where much larger | 


| quantities of nitrogeneous food are consumed than on 
| the Continent, in all probability the yield for ammonia 

would be above this. The value of the coal can also be de- 

lucted from this estimate where the feeal fuel is used, and a 
| considerable saving might be made in a large operation if 
the sulphuric acid were manufactured at the works. The 
| produce in sulphate of ammonia alone, being 51101b., would 
| at 22/7. a ton, or 2.35d. a pound, be worth 60/., which would 
| amply cover all expenses ; leaving the fecal ash and filtered 
residue from the urine to meet other items, such as deprecia- 
tion of plant, interest of capital, &c. It is, however, rather 
difficult to form 4 priori a correct estimate of what might 
ultimately be given tor the raw material collected and delivered 
at the works,but as this — has been based on the most 
economical principle, and taking into consideration the rela- 
tively small value of excreta, owing to the large percentage 
of useless water it contains, I believe this estimate can be 


common bricks, will, after a few days, be fit to be used either | considered a safe one, and not calculated to lead either 


directly, as fuel in an ordinary furnace, or by being first 
converted into charcoal in a of muffle furnace in 
which the spent heat given off by the carburetted vapours in 
the charring process will also be utilised for heating the 
stills. 

The second part of the eee consists of extracting the 
ammonia from the urine 


heat and lime to disengage the ammonia in hermetically | 


closed apparatus, and then to collect it either as liquid 


caustic ammonia or as a crystallised salt, such as sulphate or | Coal for 8 stills of 8 tons capacity each, for mani- 
required ; in fact, by a very 
similar method as that employed for dealing with the | Coal for engine, drying house, &c 


muriate of ammonia, as may be 


ammoniacal liquors from the 
that even pure urine is a rat 


six-ounce liquor), it becomes of the greatest importance that 
every partic 


The drawings on the ng page show the plan and 
section of the apparatus 


weak ammoniaca! liquor 
(being at 1 per cent. equal in ammonia to about the ordinary 


of heat shall be utilised, and that the whole 
process be conducted in the most economical manner possible. 


ined for the above purpose, being 


towns, corporations, or contractors into error. 
Estimated Cost for working a Town of 100,000 People. 
. 8 


70 tons of excreta (58} of urine and 11} of fecal 











matter) at 5s. a ton delivered at the works 17 0 06 
y means of distillation, app!ying | 3 tons of sawdust at 10s.) disinfecting powder { 110 6 
1 ton of soot at 40s. 5 for closets 20 0 
10 per eent. of coal tar, or 1 ton at 20s. ... os 1 0 
pulating 58} tons of urine—5 tons at 25s. : - 0 
. eee ee 0 0 
works. However, seeing | 12 men attending to the 8 stills and 16 furnaces, 
day and night at 3s. a ite ae aaa. a 
6 men attending to crystallisers, engine, drying 
house, &c. .. ese ove exe ove — nee © 
Brick-moulding by machinery, 5000 at 3s. per 
1000, including stacking and wheeling back to 
retorts ‘ os one eee eee ar 015 O 
Drying ditto at 2s. per 1000 oe : o« 910 0 





o | and cinders they get from a given 


1} ton sulphuric acid for 1313 Ib. of ammonia, to : 
oy 5110 Ib. of sulphate of ammonia, at 
4l. ose veo ove ose ove ow 717 
 Neceetag se linagpnns! eB he ae om 82 H 
anager, foreman, and clerk’s salaries ... ~ 23 096 
Bags, rent, &e. ove ose eve vos ww 80906 
Total expendit da 0 6 0 
ex iture ove 6 0 
Such is the process I would ened for detling with the 
excreta of our large towns. The fact of collecting urine and 
fecal matter separately is not new, and has been more or leas 
perfectiy carried out on the Continent by the “ tinette divi. 
seur;” but the above plan for the collection and manufac. 
ture is quite novel, and has been invented with the special 
view of — ning the cost of service and ing the 


of such large quantities of urice, whilst still retaining 
sanitary advantages of the frequent removal system, and of 
allowing, by this economical mode of manufacture, the greatest 
possible value (whatever it may be) to be given for excreta. 
This by chemists has been valued at about 208 aton; but 
considering that 93 per cent. of ite constituents is merely 
useless water that has to be collected, and carried by carts to 
sometimes a considerable distance, it might not be found a very 
prudent speculation to eontract for even one-fourth of this 
mee. 

It is only when it will have been fully demonstrated that 
a dry system can be made at least self-paying, if not remune- 
rative to the ratepayers, that any marked sanitary reform or 
progress may be expected in our manufacturing towns where 
it is so much needed. 

From personal experience last year in negotiating with 
town corporations, I ean safely advance that such a result 
would have a much more persuasive and i iate effect 
than all the compulsory acts the Local Boards can imagine; 
no dry systems tried to any considerable scale have has yet 

roved themselves to be self-paying, and at Rochdale and 
fialifas, they are not only very costly, but quite incomplete 


F 


| as regards the liquid collection. 


The present plan has been devised to obviate the defects of 
this tub system, which, in the manufacturing wa rem 
dually replacing the midden privy ; it has not yet been tried on 
any scale, but as it is merely a combination of several well- 
known appliances, I believe I have shown it to be quite 
practicable andjthoroughly sanitary—fire, moreover, being the 
best of purifiers. 

I remain your obedient 
Peux TaRcet, 
Asso. Inst. C.E. 

19, Portsdown-road, W., July 28, 1873. 





DUTY OF CORNISH PUMPING ENGINES. 
To tus Eprron ov Exornesnine. 

Srm,—It astonishes one who has lately seen a good man 
Cornish engines, that the reports of these engines are sti 
wholly based on their duty per hundredweight of coal. 

It appears to me that there are three totally distinct ques- 
tions involved in this subject of duty, each of which t, I 
think, to be treated quite separately. To mix them im one 
tends only to mis!ead and confuse. When it is stated that a 
given engine performs a duty of so many millions of 
raised] one foot per hundredweight of coal, it is only the 
beginning and end of the followiag questions: 

1. A certain weight of coal has to evaporate a certain 
weight of water. 

2. This water, in the shape of steam, has to be used in 
a particular engine, and exerts so many indicated horse 

ywers. 

PS. The power thus exerted by the engine has to drive 
the pump or pumps which lift the water trom the mine. 

The first is the every-day bciler question : a given weight 
of coal, the name of which is seldom stated in the Cornish 
reports, has to evaporate with a given boiler, so much water. 
Why do not the Cornishmen, if they want to know whether 
their boilers are good or bad evaporators, simply find out 
| how many pounds of water they evaporate per pound of 
coal, giving at the same time the percentage of refuse in the 
coal used’ They could then compare the results with others. 
The second is the engine question: how many pounds o 
water required for each indicated horse power exerted? Al! 
that is necessary after measuring the water into the boiler 
is to indicate the engine with the usual indicators. The 
Cornishmen would then find out whether had bad or 
good engines. The third question is one of pumps only. 
By determining how many indicated! horse powers are re- 
quired for pumping @ certain quantity of water a certain 
height, they would ascertain the efficiency of their pumps. 
The quantity of water ought, of course, to be measured, and 
not caleulated from the contents of the pumps. How, in 
Cornwall, they can possibly hope to find out the reasons why 
the duty of their ines has for so many years been so much 
lower than formerly, without reporting separately these ques- 
tions, I fail to see. The duty in two mines even using the same 
| coal may be the same, the one having a bad boiler, a good 

engine, and pumps out of order, and the other a more modern 

| boiler, an inferior engine without a steam jacket, and good 

| pumps. To be able to judge of the quality of the coal they 

| are now paying so much for in Cornwall, ought, at 

| least, to ascertain now and then the re pe ein dirt, 
“—— t 





ours, 
A MacuasicaL ExGingee. 
P.S.—Perhaps, Mr. Editor, some en’ ising Cornishman 
would allow you to report on his fuel, boi engine, and 
pumps. The results favourable, or unfavourable, would in 
your hands be certainly very instructive to the mining eng'- 
neers of this most interesting county. 





Aw Amentcay Stream Lavycn.—A steam launch, 39 ft. 
long and 9 ft. beam, has been built at San Francisco,and bas 
been shipped overland to Clear Lake, California. 














AvcusT 22, 1873.] 
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The result of shooting with a light steel shell and 
17 kilogs. of prismatic powder was an average 
initial velocity of 450 metres per second, 

2. The short solid gun. 





Charge of Powder | Weight of Projectile Average initial 








(im kilos.) j (kilos.) velocity (metres. ) 
; 
13 100 374.8 
12 ove 357.6 
il pas 338.4 
10 } 319.6 
| 


For the sake of comparison we also give the 
velocities obtained from the solid 21-centimetre gun 
with varying charges of ordinary Prussian gun- 
powd r 


Charge of Powder Weight of Pro- Average Initial 











(in kilos.) jectile (kilos. ) Velocity (metres.) 
9 100 BO4A 
10 ove 817.8 
11 : 327.9 
12 | 833.7 
12.5 ; 336.5 





It will be seen at once from these three Tables 
what the advantages are of using prismatic powder, 
especially in heavy charges. The results were so 
satisfactory that it was determined to try the two 
guns against armour plates. The 2]-centimetre 
piece was first experimented with. The lessons 
taught by this trial may be summed upin a few 
words. At the distance of 150 metres the Gruson 
chilled shells, weighing 100 kilogs., could not quite 
penetrate Target No. 1 with the 6-in. plate, the 
charge being 11 kilogs. of either kind of powder. 
With all conditions precisely the same, excepting 
that the charge was increased to 15 kilogs. of pris- 
matic powder, the gun succeeded in easily pene- 
trating this same target with the 6-in. plate. With 
12 kilogs. of the same powder this target was like- 
wise penetrated, while with 13 kilogs. and the same 
sort of projectile, Target No. 2, with a 7-in. plate, 
was clean shot through. ‘Twelve and 13 kilogs. of 
prismatic powder were consequently adopted as the 
service charges for this gun. 

The ringed 2]-centimetre piece was next tried 
against Target No. 3 with 8-in. and 9-in. armour 
plates, at a range of 470 metres. Seventeen kilogs. of 
prismatic powder were used as charge, and the pro- 
jectiles were Gruson’s 100-kilog. chilled shell, which 
attained an initial velocity of 420 metres, and also 
Krupp’s steel shells, weighing 87.5 kilogs., the initial 
velocity of which reached the high figure of 450 
metres. ‘The results of the trial were very satisfac- 
tory. The chilled shell got through the §8-in. plate, 
and the backing behind it, with as much ease as the 
projectile from the 24-centimetre with 24-kilog. 
charge had previously done, The 9-in. plate was 
also penetrated to the same extent as it had been 


before by this latter weapon. The Krupp cast steel 


slower twist, namely, one turn in 70 calibres, in| 


order to obtain more accurate shooting with heavy 
charges. 

We have now done with these Tegel trials so far 
as they bear on the matterin hand, It is perfectly 
evident, without further comment from us, how 
completely the information there attained has in- 
fluenced the whole of the Prussian heavy artillery ; 
not only were the of the projectiles and the 
nature of the breechloading determined thereby, but 
also by the successful introduction of prismatic 
powder, every single detail of the gun from the 
thickness of the metal down to the length of bore 
and rate of twist were completely modified. 

We can now proceed to describe the 24-centi- 
metre and 2]-centimetre guns exhibited in the 
Krupp pavilion. 

The following are the principal dimensions : 


Calibre os ose 235.4 mm. 209.3 mm. 
Length of gun eee os 5.23 metres | 4.708 metres 
- bore ™ an 4588 « 4.106 ,, 

Weight of gun including 

breechpiece so eee 15,500. kilos. | 10,000. kilos. 
Preponderance a. eos 0 0 
Number of grooves sat 82 | 30 
Twist—one turn in metres 16.48 metres | 14.23 metres 
Weight of loaded shell... 135 kilos. | 96 kilos. 
Charge for the same 4% ,, 7 . 
Initial velocity of thesame 430 metres | 430 metres 


Weight of cast-iron shell... 118.5 kilos. 79 kilos. 
Charge for - -— i | | a 
Initial velocity of ,, 424 metres 430 metres 

The twist of the rifling in both these guns is, as 
usual, uniform. The grooves, however, have not 
parallel sides, for the widths of the lands are, for 
the 24-centimetre gun, 3.9 mm. behind, and 
7.85 mm. in front, while for the 21-centimetre piece 
the corresponding figures are respectively 3.4 mm. 
and 7.3 mm, 

There is a second 2]-centimetre gun exhibited, 
which is, however, destined for siege purposes, and 
as such, it is of course extremely light, weighing 
only 3900 kilos. Its length over all is 3.400 metres, 
of which the bore oceupies 2.910 metres. The 
rifling has 30 grooves, with a uniform twist of one 
turn in 12.36 metres. 


The weight of the loaded cast-iron 


shell is on we ose - 79 kilos. 
The weight of the charge of prismatic , 
owder oa ose eve ‘ 
Initial velocity ofthe shell ... eos 300 metres 


This gun is mounted on a very beautiful carriage 
and frame, which will be illustrated and noticed at 
some length hereafter. 

The remaining seven guns exhibited are of con- 
siderably less interest, both on account of their com- 
paratively small size, and also because we have no 
details of their performance. The new experimental 
8-centimetre field gun, which is by far the most 
powerful weapon of its class in the world, is not 
shown at all. We shall consequently contenf our- 
selves with the following Table of dimensions, &c. 























Long 17- | 15-centi- | Long 15- | 49 , 9-centi- | 8-centi- | Pee 
Nawe ayp Narvne or Gus. centimetre metre siege centimetre | *7-°*"" | metre field! metre | ™@te 
gun. gun. gun me ge. run. field gun. eer 
-. “ . gun. 
Calibre ... ose ove es ‘millimetres 72.6 149.1 149.1 120.3 91.5 78.5 60 
Length of gun .... ose eee metres 4.250 3.44 8.85 2.926 2.040 1.935 1.250 
Length of bore ... ove ose = 8.780 8.040 8.43 2.602 1.819 | 1.728 1.1350 
Weight of gun, including breech piece kilos. 5600 3000 4000 1400 425 | 295 | 107 
Preponderance ... das ose os 0 25 75 100 50 | 70 14 
Number of grooves... be on ons is ¢ 438 18 16 i 13 18 
Twist, one turnin metres... ove 11.2 9.7 9.7 8.42 453 | 3.62; 2.10 
Weight of loaded stee! sheel ... . kilos 55 35 17.5 } 
Weight of charge for ditto... i 12 : 3.5t } 
Initial velocity of ditto ond metres wo a 460 450 | 
Weight of loaded cast-iron shell kilos. 45 2s 28 ! 16.5 | 6.9 | 4.3 i 2.3 
Weight of charge for ditto .., wo 10 , 6.5 st 0.65 | 0.5§ 0.2§ 
Initial velocity of ditto ove metres’ 465 470 465 450 | 822 357 300 
t Large grained powder. § Common Prussian gunpowder. 


showed itaelf inferior to the Gruson chilled cast-iron 
shell. 

In consequence of the information thus gained, 
the Committee recommended that all the heavy 
2i-centimetre guns in the Prussian service should 
be strengthened by a tier of rings, and be farther 
provided with the simple Broadwell wedge, in 
order that they might be made capable of receiv- 
ing service charges of 15 and 17 kilogs. A new 
ringed 21-centimetre-piece was also ordered with a 


All further details of any interest will be given by 
the drawings to be published shortly. 





Coat oy Tae Nortnery or Frayoz.—The coal traffic 
passing over the Northern of France Railway has very greatly 
increased of late years. In 1861 the coal movement amounted 
to 1,918,977 tons. In 1866 it had grown to 2,984,761 tons, 
and in 1868 to 3,567,089 tons. In 1870 it amounted to 
8,412,239 tons, in 1871, to 3,514,962 tons, and in 1872, to 


| 6,233,546 tons. 


WOOD-WORKING MACHINERY AT THE 
VIENNA EXHIBITION.—No. IV. 

Messrs, Ropison AND Sons exhibit an irregnlar 
moulding machine, consisting of a table with a fixed 
standard, carrying an arm, which revolves around it, 
and supporting a headstock, also jointed to the arm. 
so that a universal movement in a vertical sense ig 
obtained. The pulleys on the standard are coupled 
to a vertical toolholder in the headstock, so as to 
turn freely with all movements of this latter: in 
the headstock is a horizontal feeding screw, 
actuated by a hand wheel, by which motion is given 
to the tool. The depth of the cut is regulated by 
a quick-threaded vertical screw, connected with the 
cutter bar by a bracket; by turning the screw the 
tool can be run_up clear from the work, while by 
adjusting a stop on a small wheel at its lower end, 
the depth of cut is regulated. At the other end of 
the table is an ordivary vertical revolving cutter for 
irregular mouldings; a washer placed below the 
cutter serves to regulate the depth of cut. 

Messrs. Robinson’s moulding machine, like all 
the other tools in his exhibit, is heavy and well 
made; the four feed rollers are driven off one 
pinion, set in motion by a worm and bevel gearing ; 
these rollers are hinged to one common centre, so 
that they may all have an equal adjustment in ac- 
commodating themselves to different thicknesses of 
timber, the constant pressure they exert being ob- 
tained by means of hanging weights. All four sides 
of the timber are of course cut at the same time, 
and the distance between the side cutter is regulated 
by means of a hand wheel at the side. ‘The top 
| cutter slides in bearings, and in one variation the 
| frame holding this cutter is hinged at one side, the 
|object being to facilitate the cutting of canted 
mouldings. The machine is provided with four- 
speeded pulleys for different classes of work. 

The general joiner of Messrs. Robinson is rather 
a number of independent tools connected together 
than a compound machine, and is just the opposite 
to that of Messrs. Worssam, who runs all his 
principal tools off one spindle, It comprises a 
circular saw bench, a moulding machine, a band 
saw, a tenoning machine, and a boring and mor- 
tising tool. ‘The circular saw bench is of cours 
provided with a canting fence, and along the front 
edge of the table runs a groove for a cross-cutting 
plate, having attached to it a graduated arm for 
setting out the widths of the cut. The moulding 
machine differs but little from that just noticed as 
an independent tool, and the tenoning arrange- 
ment, though good, has no novelty in it. The 
means for regulating the distance apart of the 
horizontal cutters is similar to the arrangement 
found in Roger’s tenoning machine, namely, the 
two screws working one within the other. When 
used as a boring or mortising tool the tenoning table 
may be removed, and the borer placed in the 
centre of the upper cutter block. The band saw is 
of much the same pattern as the larger independent 
machine before alluded to, and has in contact with 
the back of the blade a small free-running steel disc, 
similar to that seen in the band saw by Fay in the 
United States section. This detail, as already 
said, is not to be compared with Whitney's ingenious 
arrangement for the same purpose, nor with that 
upon Ransome’s band saw, which we shall describe 
presently, With the exception of one or two 
sharpening and other accessory tools, we have now 
described the whole of Messrs. Robinson's exhibits, 
and will pass on to a consideration of those at an ad- 
joining stand. 

Messrs, Samuel Worssam and Co., of Chelsea, 
exhibit a number of machines, some of which are 
of a special character. This firm has also a port- 
able log frame of ordinary design. The Worssam 
feed is worked by an eccentric placed on the main 
shaft on the side of the machine, opposite to that 
on which the feed stands, the motion being com- 
municated through a small shaft running in front oi 
the frame, having one énd connected with th 
| eccentric rod, and the other with a slotted link, in 
| which the connecting rod works which moves the 
feeding pawl. ‘The pressure rollers are placed on 
each side of the frame, and are affected by ordinary 
bars and weights, which lie in the longitudinal axis 
of the frame, ‘The swing frame carrying the saws 
is driven by a pair of connecting rods outside the 
main frame, the main shaft having of course two 
cranks, 

‘Tle trying up machine in this exhibit is intended 
not only for surfacing and squaring up heavy, but 
also for planing and moulding thin timber. 
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When employed for the latter purpose the pres- 
e rollers are removed, and small rollers take 
heir place. These rollers are so adjusted as to 
eommodate themselves to any want of truth in 
e timber, as in preparing thin work too much 
te would be sometimes incurred if the wood was 


oa) 


ec 


& 
tl 
Wis 
absolutely squared up. A step rack is adopted in 
the feed of this machine, and the saddle in which 
the cutters are carried can be moved at will by 
means of a bevel gearing at the side. The tool 
an also be converted into a moulding machine by 
substituting moulded for plain cutters. 
[he general joiner of Messrs. Worssam and Co. 
varies widely from that described as exhibited by 
Messrs. Robinson and Sons, It has at least the 
merit of being a simple tool, although we consider 
that efliciency has been sacrificed to attain this. It 
mbines of course all the varied operations of 
swing, regular and irregular moulding, tenoning, 
! g, and boring; and with the exception of 
two small horizontal circular saws, which are 
sed to cut the shoulders of the tenons, the whole 
of the tools are mounted on the same shaft. This 
ous disadvantage, because the saws, the 
ind the boring tools must all run at the 
ed, instead of being varied to suit each 
class of work, and, moreover, when the machine is 
upied, the men employed upon it must in- 
inore or less with each other in shifting their 


W The moulding apparatus only cuts on the 
irface, so that if the timber has to be 
n more than one side it cannot be worked 
ool. ‘The arrangements for cutting the 
e peculiar to the machine, and consist of 


| circular saws placed parallel to each other, 

. distance apart corresponding to the width 
non, worked in connexion with two hori- 
cular saws, which are employed to cut the 
The wood is fed vertically upon the 

of saws, after being fixed in a sliding 
on the upper part of the machine, and a 


ver rod with a sliding gauge is attached to the 
to regulate the work. This method of 
feed is open to objection when large pieces 
f timber are being cut. Of course the spindle 


hich the saws run can be employed for a 
\ y of purposes, as in all machines of this class, 

same way the spindles upon which the 
shoulder saws are mounted can be used for 
ng cutters for irregular work. 


Che saw table is provided with a suitable groove 
for the cross-cutting plate, and the fence, which 
a canted to any angle, is mounted upon two 
screws on the table upon which it is traversed. 
Upon the main shaft of the tool is a sliding block, 


a can be moved by hand into a suitable recess 
t op of the frame so as to lock the machine 

¥ desired, 

\ltogether, we do not consider that, as a general 
r, Messrs. Worssam’s machine is so efficient 
complete as that of Messrs. Robinson's, although 

f course it is less complicated. The latter maker 

empted too much, the former has done too 


We haye yet to notice two special tools belong- 
g to this exhibit. These are parqueting machines 
for cutting grooves in the blocks, the other 

f rfacing the squares of glued-up work. 

lhe first of these two consist simply of a table 

on each side of which is a plate, moving on slides 
the top of the table, These plates are pro- 
vided with suitable guides, and an eceentric locking 
nd upon these are placed the pieces of wood 

y cut to shape by the saw, to form the 
try. By traversing the plate against a hori- 
revolving cutter, the piece of wood mounted 
it has the exposed edge squared, and the 
e cut. Two men, working each at one side of 
the machine, can turn outa great deal of good work, 

lesired, tongues, as well as grooves, can be 

t by changing the tool. Parquetry, however, is 

t universally put together with loose tongues, 

t the blocks are grooved up on all four sides. 
The parquetry surfacing machine is simply a 
with a large face plate, upon which the 
ire of glued-up work is fastened, and a cutter 
ide rest is traversed from the centre to the 
: le of the square. The tool is provided with 

qurements of different classes of wood. 

Fhe band saw, and one or two other tools ex- 
hibited by Messrs. Worssam, call for no special 
notice here; but we should allude in passing to 
the mitring machine shown by them, and which 
differs only from that of Messrs. Ransome and Co. 


ur-speed pulleys, in order to suit the special re- | 


|in the fact that, in the former, the wood is inclined 
to an angle of 45 deg., and the knife is vertical, and 
in the latter the work is kept horizontal, and the 
blade is inclined. There can be no doubt that the 
Shute machine is by far the better of the two, and 
it is clear that one machine suggested the idea of 
the other, but which was the earlier of the two we 
do not know. 

In conclusion, we find in Messrs. Worssam's ex- 
hibit good workmanship, and useful tools of a 
lighter pattern, and less complication than those 
of Messrs. Robinson, although the machines of each 
maker are probably well adapted to the special de- 
mands which they supply. 

Passing by the stand of Messrs, Powis, James, 
and Western, where is exhibited a varied collection 
of tools, which are fair examples of the usual de- 
sign and workmanship of these exhibitors, but 
which present few new features, if any, we ar- 
rive at the last of the series, Messrs. Allen Ran- 
some and Co.'s, who finish also the British section of 
the Machinery Hall, and who were fortunate enough 
to have had allotted to them the best position of all 
the makers of this class of machinery. 

As, however, the consideration of Messrs. Ran- 
some and Co.’s exhibit, will occupy more space than 
is at our disposal, we must defer the notice until 
next week. 


LOCOMOTIVES AT THE VIENNA 
EXHIBITION.—No. VIII. 


THE next locomotive exhibited in the German 
section, which we have to notice here, is a heavy 
eight-coupled goods engine for the Kaiserin Eliza- 
beth Railway of Austria, constructed by the Sach- 
sische Maschinenfabrik zu Chemnitz (formerly 
Richard Hartmann), This engine, of which we this 
week publish a two-page engraving, as wellasa 

rspective view on the following page, has been built 

rom designs furnished by the railway company, so 
that it does not represent the a. aga practice of the 
makers. It is, as we have said, an eight-coupled 
engine, the wheels being 38 ft. i} in. in diameter, 
and arranged with a wheel base of 11 ft. 9in. The 
trailing axle is, however, allowed lateral play, 
so that the rigid wheel base is reduced. The 
axles are all situated under the barrel of the boiler, 
as is usual on the heavy Austrian engines, and the 
driving and trailing axle boxes are connected by com- 
pensating beams, asingle spring on each side serving 
| for the two axles. The arrangement of these springs 
| is shown by the longitudinal section and plan, from 
| which views it will also be seen that the front ends 
|of the two leading springs are connected by a 
transverse compensating beam. The axle box 
| guides are all fitted with adjusting wedges. The 
} frames are made double from the leading buffer- 
| beam to the front of the firebox; but from that 
| point they each consist of a single plate, this plate 
| being bent outwards to allow of an increased width 
| of firebox, as shown in the plan. The frames are 
| well connected laterally by cross stays, these being 
|arranged to support the barrel of the boiler at 
| four points, as shown, but the means provided for 
insuring the squareness of the frames by horizontal 
| plate stays appears to us somewhat insufficient. It 
| will be seen, on reference to the longitudinal sec- 
| tion and transverse section through smokebox, that 
| the boiler is carried quite clear of the main frames, 
| except at the firebox end, it elsewhere resting only 
on the transverse frame stays. 
| The cylinders, which are outside, are 17jin. in 
diameter, with 22% in. stroke, and the piston rods 
are carried through the front cylinder covers, the 
glands being each provided with a protecting casing 
which covers the rod. The connecting rods are of 
I-section, and the trailing length of each set of 
coupling rods is united to the next length by two 
pins in the manner which we explained when speak- 
ing of the Austrian locomotives. One of the pins 
used, it will be remembered, passes through an 
oval hole, so that the rods have a certain degree of 
flexibility vertically, while the long fork and the 
two pins give rigidity laterally. ‘The crank pins of 
the trailing wheels are simply made long enough to 
allow of the side play of that axle taking place 
without affecting the coupling rods. ‘The valve 
motion is inside, and is of the stationary link type, 
the valve rods being made as shown in the longi- 
tudinal section to clear the leading axle. 

The boiler is very large, and has a firebox of the 
Belpaire pattern. The transverse staying of the 
upper part of the firebox casing, instead of being 
effected by stay bolts screwed into both plates as 





42.85 tons, stated to be 





usual, is accomplished by means of transverse stays 
connected by pins to wide horizontal plates, which 
are rivetted by means of angle irons to the side 
plates of the casing. The late of the firebox 
casing and the smokebox tube are 
by longitudinal stays, arranged as shown. The 
boiler is provided with a large dome at the leadin 
end, this dome containing the regulator, which is 
the ordinary gridiron pattern, steam pipes are 
led from the dome to the cylinders outside the 
smokebox. The boiler exposes altogether 1624.8 
square feet of heating surface, of which 1523.4 square 
feet are tube surface, and 101.4 square feet firebox 
surface. The firegrate area is 18.8 square feet, and 
the pressure of steam 9} atmospheres effective, or, 
say, 140 lb. per square ineh, The blast nozzle is vari- 
able, its area of opening le from 6 to 
18 German square inches, or 6.35 to 19 square 
inches English, an index showing the extent of open- 
ing given. The chimney is, as will be seen, fitted 
with a spark arrester, anda h and sliding plate 
is provided for discharging the ashes from the 
smokebox. 

The weight of the — in working order is 

‘ istributed as follows: On 

leading axle, 10.6 tons; on second axle, 10.6 tons ; 
on driving axle, 10.5 tons; and on trailing axle, 
10.65 tons. We cannot but think, however, that 
some mistake must have been made in taking these 
weights, as with the equal armed compensating 
levers connecting the driving and trailing axle boxes, 
the load on the driving wheels would be the greater 
to the extent of the weight of the eccentrics, and 
part of the weights of the connecting and eccentric 
rods. In conclusion, we should state that the general 
finish of the engines we have just been describing 
is of the highest class, and fully support the reputa- 
tion the builders have already earned for good 
workmanship. 


COAL GAS IMPURITIES. 
To THe Epiron or Exeineertse. 

Sra,—Io reading your able article on the “ Metropolitan 
Gas Supply,” I noticed the following paragraph: “ je 
and other impurities (contained in coal gas) has an injurious 
effect on health.” 

Coal never contains arsenic, nor is the pyritie iron of the 
coal formation contaminated with this poisonous substance, 
though, as is well known, ordinary iron pyrites or mundie 
from the chalk and sand formations mpage bme oxide 
of — when burnt, as oP seme is, for r production 
of sulphuric acid. But for this singularly provi oa 
ment, onal could not have been mol either as a fuel or 
the purposes of illumination without infinite dan to 
human life. Experiments have shown that plants refuse to 
absorb arsenic by their roots or spongioles, and if solutions 
of this substance be presented either to the leaves or roots 
ofa a, the process of vegetation ceases at once, and death 








speedily follows, thus effectually excluding the poison from 

entering into the organic structure. . 3 
I merely send you the above as some timid people might 

be afraid of using coal gas in their houses. 
I am, Sir, your obedient Servant, 
Nemo, 

[Our correspondent’s communication is almost a reproduc- 
tion of a passage in “ Chemical Technology,” under the 
head of “ Fuel and its Applications.”* The passage we refer 
to reads thus: “It is a most fortunate circumstance that 
no compounds of arsenic have ever been found associated 
with the iron pyrites of the coalfields, although they fre- 
uently accompany this mineral in other formations. Had 
this not been the case a more serious objection would have 
arisen to the use of coal gas for domestic — &e.” We 
agree generally with the above quotation, the remarks of 
“ Nemo,” but not with his conclusion, that arsenic is never 
resent in coal gas, for we have frequently detected it in the 
on supply. It must be remembered that the coal 
measures coal seams are permeable matter, into which 
all supernatant or subjacent matter in solution or otherwise 
may pass. All our coal measures sre subject to this, and our 
correspondent, on careful analysis, will find even manganese 
in some kind of coal obtained between ro sea” Sg Nuneaton, 
instancing the effect of this infiltration. is remarks on 
vegetable absorption refer only to the vital state of the plants 
whence our coal has been formed, and have nothing what- 
ever to do with the results that arise ¢ubsequent to their 
fossilisation. Ores of arsenic are frequently found in our 
mineral districts not far from our coal beds, as in Cornwall, 
Cumberland, &. We agree with “Nemo” in stating that 
the amount of arsenic found is very trifling in coal gas, but 
still it often constitutes an impurity. But we must refer our 
cosneepenaaes as affirming the statements we have made, to 
page 106 of Dr. Percy’s “ Metallurgy” (1861). He remarks: 
‘‘ Daubrée has detected traces of arsenic and antimony in the 
coal of Newcastie-on-Tyne; in the of Sarrebriick he 
found 0.008 per cent. of arsenic ; and in a variety of coal 
oceurring at Villé (Bas Rhin), in Franee, as much as 0.0415 


cent., besides traces of antimony and . The 
Nottinghamshire coal contained decided traces of arsenic.” 
We think this will satisfy “ Nemo” that he is in error in 
stating that coal never contains arsenic.—Eb. E.} 


* “Library of Illustrated Scientifie Works,” vol. i, ii- 
Ronald and Richardson. Published by Bailliére in 1865. See 








page 574, second paragraph. 
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ne the price of animal food was given me as 
vid. per pound. 





Average per 
day. 
a. d. 
Coal hewers received 3s., 4s. _ ‘a 3 6 
Labourers in ironworks, 1s. 6d., 2s. see 1 9 
(Coke burner ees ose eos 5B OO 
Blast furnace keepers, 3s , 3s. 6d., 4s. ss 3 6 
st furnace assistant, 2s. fid., 
2s. 10d., Sa. oes ove ove 29 
set furnace slagmen, 2s., 2s., 2s l 2 1 
lling iron per ton, 46. 9fd., 6 & per ton. 
5d., 5s. 7d. 5s. 8d eee ~~ & 6 
Average per 
day. 
6 0 


um, butcher-meat could not be had for 7}d. per Ib 
Average per. 





day. 
( 5 were paid 3s. 2)d., 4s., 4s 1. 4 0 
furna keepers ose 2 4 
assistant dee : 7 
slagmen ae 
per tor 
y iron per ton, 4s., 4s. 9}d i 4 
Average per 
iv. 
r 40., 4s. Did 1 43 
: 
’ Durham whe anima 1867, cost 
Average per 
lay. 
( rs earn from 4s. 14d. t i 93 
t 5 y 4 5 
: r works P 2 10 
bur " i 8 
4 6 
3 6 
é : 
keepers ; 38 
« os 1 0 
per ton 
n ees eee . 6. 
per t bserve that any att t to institute a 
r irison between the expense of manufacturing iron 





what more expensive sources of iron than either of the other 
two countries, but this inferiority of position is partly neutra- 
lised by cheaper fuel, as will shortly appear. 

And now a few words on the question of coal, which, 
during the last twelve months, has proved an object of such 
absorbing interest to the whole civilised world. Of this ma- 
terial of the ironmakers’ art, Great Britian furnishes, in 
round numbers, twice as much as Belgium, France, and 
Germany put together. This she is able to do by virtue of 
the number and extent of her coalfields, but it is a fallacy to 
suppose the iron trade of the British empire has expanded to 
its present proportions in consequence of coal being worked 
much more cheaply than is the case in the three other States 
with which we are comparing it. To place this clearly before 





the meeting, I will give the cost given me of raising a ton of 
coal in different places during visits paid in the year 1867 : 
Averages. 
8. d. 
ein 
s. Od. 
7id., 
oe eve as ese 5 44 
Germany, Rhenish Prussia, 4s, 8d., 4s. 8d., 
4s, 9id., 5s. Ud., 5s. 7d. eco 4114 


In Great Britain, at the same time, we should probably 
not be far from correct in accepting 4s. as the average cost of 
| delivering the fuel at the pit’s mouth in the chief ironmaking 
| centres of our own country. 
| To all these figures has to be added the cost of conveying 
| the coal to the ironworks, and this, in the case of Belgium 
j and Germany generally, will be done as economically as with 
| ourselves, inasmuch as the furnaces and mills, like our own, 
| are placed on the coalfields. In France, on the other hand, 
the fuel has occasionally to be conveyed considerable dis- 
tances, but in some cases the iron works are established near 
the coal mines. 

The expense of transport, in this last-named country, some- 
times amount to as much as 8s. (10 frances) per ton, but this 
high charge is usually met, to some extent, by an advantage 
in the price of the ore. 

The truth, however, is, that if we wish to arrive at a sound 
appreciation of the subject ‘under discussion, we must dis- 
miss from our minds all question of cost and confine our at- 
tention tothe market value of coal, a value which of course 
is determined by the relation borne by the demand to the 
means of meeting it. In France, the supply is so far below 
the requirements of a large nation that a considerable de- 








ent countries named, based on the above figures 
rs, Ww 1 only lead to fallacious results, This is due 
\ rences in the raw materials of coal and ore 
"| act that in Great Britain dearer labour has forced | 


yanufacturer more compicte arrangements for its | 





Messieurs Gruner and Lan, in their very compre- | 

al work on the state of the iron manufacture | 

Eng written in 1862, mention, in regard to wages, that | 
“ h in France costs one franc, commanded one | 
vith us. Without knowing their opinion I arrived | 
lusion as regards France 1 the same dif- | 

rs t btain in Belgium and Germany when | 

th the rates then prevailing in Great Britain. | 
venture to express any views on the future of | 

r market in either the British or Continental iron 
you are all aware, within the last year or eigh- | 
months, under the influence of an unusual mand for | 
of industrial product, wages have experienced, | 





he most extraordinary and ur ked for changes. | 
works with us it may be taken that the rates of | 
) per cent above those of 1871. So far, however. 


| coal greatly below the cost of that obtained from the mines 


ave been able to ascertain, the increase which has} 
n the Continent is not above one-half of that 

n conceded by the English and Scotch iron- | 
s which is directly benefited by an augmentation in 


product of the soil is, of course, the agrilcul- | 

rht be thought that so far as the « xportation | 
ns tends to raise the cost of living in the exporting | 
t manufacturing interest derives the reverse of 


tage from the change. Avyainst this, however, we 
admitted fact that concurrently all branches of in- 
n Western Europe have progressed with strides un- | 


know n the world’s previous history. As regards iron this 
. y true, and im spit fany increased cost of pro- | 

to higher wages, improvements in machinery, | 

of the processes themselves, have, until ve ry | 

recently, enabled the ironmaster to deliver the metal to the 
r on as favourable terms as formerly Leaving the | 

pres 1bnormal condition of industrial affairs on one side, and | 
ng rselves to the relati state of the manufacture of | 


reat Britain and on the Continent, as it existed two 
years ag and for some time previously, the obvious question 
as to what the supremacy of the former is due, in the 
r of quantity produced. In the actual cost of a given 
t of labour we stand in an admittedly lesa favourab! 
) Belgium, France, or Germany. | 





in our eolleagues ix 


we possess greater natural advantages 





in the possession of 


¥ materials than they, is the question to which I prop se | 

ehcr recting your attention. | 
t to ore, many difficulties intrude themselves in 

ury, due to great differences which exist in the 

nding the extraction of the mineral and its con- | 

v to the furnaces in different localities of the same | 
an example, in our own country the cost of ore 


| 
ron varies from 12s. to 4s. So it was in! rance, | 

t before the war with Germany, where iron- 

ng 35 per cent. of metal, was delivered at the 

ss than 3s. per ton, while at other works a ton 

t 44s. for the ore they were smelting. The relative 
njoyea by either nation must, therefore, be de- 

y the proportion of the cheaper and desrer varieties 
After a very minute investigation on this 

srs. Gruner and Lan, in the work already men- 
sd the average difference in favour of France, at 
ancs) on the ton of pig iron ; and according to these 
petent authorities, Belgium is stated as being then 
‘i svourably situated in respect to the cost of its ore. 
German works on the Rhine have to deal with some- 








} the manufacturers near Liége and Charleroi. 


| Britain owes the pre-eminence she has hitherto enjoyed as 


| of these comparative estimates 


| double that charged two years ago to the least favourably 


| rising with us to fully three times ite former figure. Leaving | 
| on one side the imprudence, indeed the impossibility of such 


| masters would ha 


ficiency bas to be made up by importations from abroad, in- 
curring thereby a heavy charge for carriage. Coal under these 
circumstances was, according to Messrs. Gruner and Lan, fully 
double the price it commanded in England in 1862. The 
difference between the cost and market value at the pit I 
found in 1867 was from 4s. 6d. to 5s. per ton. Belgium and 
Rhenish Prussia, on the other hand, are both coal-exporting 
countries, and were able to raise the mineral! at the period we 
are considering in such quantity that the margin between the 
cost of production and sales was from 2s. to 2s. 6d. per ton in 
the former, and from 2s. 3d. to 2s. 9d. in the latter. 

Ore costing, according to the French authors referred to 
above, Sa. less on the ton of pig iron than the average of that 
smelted in Great Britain, gave this country with its cheaper 
coal in 1867 an advantage not exceeding, on our entire make, 
a few shillings per ton over Belgium; and in Rhenish 
Prussia the lower price of fuel would go far towards enabling 
the German smelter at that time to work as economically as 








Thus it will be seen from what has preceded, that Great 
an iron-making nation, not so much to her ability to work 


of Belgium, France, or Germany, but because she possessed, 
what hitherto may have been regarded as unlimited powers of 
production in respect to her fuel. 

\ complete revolution in prices has oecurre d since the date 
Notwithstanding the enor- 
mous coal-producing powers of Great Britain, the demand 
upon its resources has overtaken, indeed, gone beyond, its 
present means of supply : and to the infinite amazement of 
every one, the selling price of furnace coke rose in the chief 
seat of its manufacture, viz., the county of Durham, to about 


situated iron works in France. 1t may be further observed 
asa fact worthy of notice that according to the price currents 
of the day coke is as dear in the North of England as it is at 
Charleroi. 

Included in the requirements made on the British coal 
fields are some fifteen millions of tons taken by foreign 
countries—a quantity which it is needless to say is far in 


’ ; 
excess of the deficiency which has been the cause of fuel 





a change in our commercial policy as that of forbidding the 
export of coal, it is open for ue to imagine the probable re 
sult of such a course of action. The fifteen million tons 
would be thrown on our hands, and the Continental iron- 
Id } to compete with those of our country ; | 
the latter drawing their supplies of fuel from an overst wked | 
| at famine prices. 





market, and the tormer from one with ¢ 

It may be alleged, and with reason, that the recent ex- 
orbitant price s are opposed to the public good, but we mnst 
look to the natural course of events and not to legislative 
interference for working the cure. What I would respect- 
fully submit is that most instructive lessons in the all- 
important seience of political economy are involved in the 
experience of the last year or two. As this address, how- 
ever, is not intended to be of an argumentative character, 
and I have already exceeded the time allotted to me, I must 
take leave of the subject by commending it to the earnest 
consideration of the members of the Institute, foreign as well 
as domestic. 

It now only remains for me to express the grateful sense 
we, representing the Iron and Steel Institute, entertain of 





to lend dignity to the occasion, we have had the honour of 
being officially received by the Mayor and munici 
authorities of Liége. This great act of poager x Gg md 
as it does from the governing body of one of most im- 
portant cities in the kingdom, demands at our hands the 
most cordial acknowledgment. By virtue of the 

office I hold as your president, I ask to be allowed formally 
to thank the ironmasters and other gentlemen who have 
generously promised to afford us an o unity of inspect- 
ing their respective establishments. is simple expression 
of feeling will, I feel confident, be warmly snpple mented 
personally by individual members of the Institute. They, no 
doubt, like myself, will impress on our present hosts the 
gratification they would experience on receiving within their 
works any one connected, however remotely, with the great 
metallurgical and mining industries of Belgium. 


At the clore of Mr, Lowthian Bell’s address, the President 
of the Belgian Reception Committee responded as follows : 

Mr. Paestpeyt anv GesTLEMEeN,— 

I shal! commence by expressing to the President our pro- 
found gratitude for the kind and cordial words which he has 
thought fit to address to us. Most of those whom to-day 
you so kindly invite to begome your collaborateurs have 
already enjoyed your great and sincere hospitality, and I can 
assure you that our industrial classes and population gene- 
rally consider it a great honour that you should have chosen 
Belgium as the scene for the gathering of the Iron and Steel 
Institute, and they seize with ardour this occasion to exhibit 
to you their sympathetic and friendly sentiments. 

Belgium, free and independent, owes a special debt of 
gratitude to England, while Belgium, frugal and manufac- 
turing, gladly acknowledges the services rendered by your 
country, and especially to the members of your Institute, to 
the cause of progress and civilisation. 

You have assisted in the emancipation of Belgium with a 
solicitude which has never wavered ; recent documents have 
proved “that ever since 1830 your country alone has con- 
stantly protected us against the unhealthy covetousness or 
rancorous politics of neighbouring powers; at divers epochs 

—notably at the times of the great questions of Luxembourg 
and the railways, and, more recently still, when two great 
Continental nations gave ‘themselves up to one of the most 
formidable wars in history—England interposed its protec- 
tion; she would, if it had been necessary, have thrown the 
weight of her cannons into the scale to protect a small, but 
happily independent, nation against the culpable projects of 
a criminal policy. We entertain towards the English nation 
and its Government a feeling of profound thankfulness for the 
energy with which it has protected the weak against the abuse 
of strength. From a general point of view, there are abundant 
motives why the representatives of the great iron and steel 
industry should find with us a hearty and enthusiastic wel- 
come. Citizens of a free country, Belgians never forget that 
you have most gloriously maintained and developed political 
hberty at the times when its future seemed most dark over 
all the Continent. You have been the great school of those 
noble and immortal institutions which, in assuring to men 
respect, dignity, and the full exercise of their faculties, opens 
up and stimulates sources of manufacturing industry. It is 
because the Englishman is a self-reliant man, because he is 
accustomed, by the exercise, sometimes even roughly put 
forth, of political power, to solve all problems, to reason out 
and compare different systems, to exercise constantly his own 
will, and to take the initiative, that his country has become 
the first in the world in great industries. 

Some countries have fertile plains, others have rich re- 
positories of coal and precious metals, others again ports and 
rivers ; but nevertheless industry is there yet in its infancy ; 
mines are scarcely opened, means of communication are 
srimitive, and ali this because they are peopled by creatures 
Erutalised by despotism ; because there are wanting men— 
that is to sey, beings habituated to the exercise of their own 
will and intelligence. 

It has been said that the world belongs to energy, and no 
people has more distinetly proved the truth of this adage 
than the English. Whether in the throes of war, or the 
occupations of peace, England has had for its distinctive 
character that indomitable perseverance and energy which 
triumphs over all obstacles. England, which saved the 
liberty of the world from the tyranny of a despot of pro- 
digious genius, shines in the foremost rank both of eeonomi- 
cal reform and technical inventions. Thus we sce that in 
the great industries of iron and steel, of which we have here 
to-day some of the most eminent representatives, the greater 
vart of the important improvements have come to us tor the 
[est century trom England. 

It is from your country that the coke-burning blast 
furnace emanated; also the process of puddling with coal, 
whieh bas enabled us to produce iron at a low price, and to 
render it capable of being turned to uses so various and con- 
siderable. 

It is in England that the steam engine, railways, locomo- 
tives, steam navigation— all those stupendous agents for con- 
quering matter and bringing men and things nearer 
together—have been either invented or have received the 
greater part of their perfection. ; 

When iron was found to be insufficient in supplying all 
the exigencies of mechanism and the colossal railway system, 
an invention, the immortal author of which, Mr. Bessemer, is 
unfortunately kept away from us by illness, enabled ua to 
obtain, at a small cost, a metal more durable and tenacious 
han iron. In order to render unnecessary the severe labour and 
great cost of production which was formerly required, an 
American member of your Inetitute, Mr. Danks, whom we are 
happy to be able sontets here to-day, has perfected the rotary 
puddling furuace in such a manner as indicate the speedy 
aceeptation of that process as one of the great industries. 
The questions which are attached to the utilisation of fuel 
have acquired an importance which increases day " day. 
Your worthy president, Mr. Bell, by his learned and laborious 
researches, has contributed to the elucidation of that part of 
the mystery which still hangs over the operation of the blast 





the hospitable and kindly feeling which prompted our 
Belgian friends to invite us to visit their country. In order 


furnace, and the inventions of one of your illustrious membere, 
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Mr. Siemens, has completed a new era in the employment of 
means 0! procuring heat. 
You have thus merited well of humanity.in the progress 
which you have realised in the colossal industry of which you 
are the representatives. : 

Bat it is not only by your discoveries that you have acquired 
the right to the general gratitude, it is also and above all by 
the open and generous manner in which, thanks to your In- 
stitute, you bave placed them at the disposition of the Con- 
tinenta! industries. 

England has often been accused of egotism, and there was 
a time when her foreign policy gave a certain ground for 
these accusations, but now for more than thirty years, she 
has given to the Continent an example of great econo- 
mical progress. 

In spite of the ties which appeared to unite protective 
duties with the social constitution of England, she has, th 
firet of all, inaugurated commercial liberty, after a struggle 
which will ever remain as one of the most memorabl: 
examples of the power of just ideas in a country which 

understands and practises free discussion. She was also the 
first to invite all the people of the world to those grand in- 
dustrial tournaments destined to the glorification of labour 
and human intelligence, without distinction of nationalities. 

The founding of the Iron and Steel Institute was the con- 
secration of an epoch in progress which almost amounted to 
temerity. The ironmasters of England, far from continuing 
to consider themselves, as of old in all manufacturing coun- 
tries, os jealous and hostile competitors, have loyally united 
themselves together for the purpose of self-enlightenment by 
study, and by discussion on their manufacturing processes. 
They join in common their acquired experience, increasing 
their knowledge of everything by their reciprocal services, 
and ameliorating without cessation the conditions of labour 
To-day you have made one more step in the practice of thos: 
strong and broad ideas which still astonish those producers 
who remain behind in the paths of the ancient routine. You 
no longer content yourselves with calling together your com- 
patricts for discussion on industrial innovations, for the 
consideration of duties, or of exhibitions, for example ; your 
meetings take a higher and more extended scope, and by a 
privilege which we duly appreciate, you have done Belgium 
the honour to make it the first country in which your Insti 
tute has met upon the Continent. 

You have generously placed before us the treasures of your 
experience, and the results of your initiative power, being, at 
the same time, desirous to make yourselves acquainted with 
the industrial condition of our littie country. 

You knew beforehand that you would not find here those 
colossa! establishments devoted to one sole speciality of produc- 
tion ; our establishments, compared with yours, are modest ; 
they also have not so vast a connexion, and have, therefore, 
to fight against the cost of material ; but on that account 
you will find that particular care is taken in the purification 
and carbonisation of the fuel, and much attention is paid to 
economy in the details of working. 

In any case, this international meeting commemorates an 
elevated and fruitful idea. It is one step further towards 
affirming the union of different peoplesin the paths of peace 
and labour, and will contribute to extend towards European 
nations that community of interests which the timidly pre- 
judiced have too long misunderstood. 

Europe, that bive of industry, is, afterall, very small when 
it is compared with those immense countries which for thou- 
sands of years seem, like the Egyptian mummies, to escape 
the influence of external events. Countries covered by in- 
numerable populations, encompassing inexhaustible wealth, 
have neither mines in work, nor steam engines, nor railways. 
Man tills the ground, and transports the produce as in the 
Kiblical times; many generations are born and die without 
adding anything either to the knowledge or to the wellbeing 
of their predecessors. Do we not find, then (and I do not 
think Lam guilty of an indiscretion in saying that I am 
quoting an august writer), an immense field tor European 

activity to cultivate and cause to fructify, when instead of 
invading these countries for purposes of aggression, oppres- 
sion, and intolerance, she takes with her ideas of peace, 
benefit, and civilisation ? 

lo the far East we see Japan awake as out of a long sleep, 
and come to seek the elements of regeneration by contact 
with European society. By its side, an empire with a larger 
population than that possessed by entire Europe, had until 
now opposed to all innovations coming from abroad a defiance 
fierce and insurmountable. Now this defiance appears to 
diminish, and with due care and prudence it may finish by 
disappearing altogether, and opening to our industries a con- 
siderable opportunity for advancing. To this end an in- 
genious idea, and one which may have excellent results, has 
sprung up in England. In order to familiarwe ignorant and 
timid, although laborious, populations with the great Kuro- 
pean inventions, a subscription, soon covered by the English 
aristocracy and working classes, has collected 1,000,000 francs 
to make a wedding present to the young Emperor of China. 
This present consists of a portion of a railway, with locomo 
tives, carriages, &c., and thus giving an exact idea of this 
prodigious means of transport. The Belgian working classes 
will be, it appears, permitted by our powerful neighbours to 

join their offerings with theirs.; 

In this state of things, does it not seem that there exists 
amongst the European industries an unanimous effort to 
import into many countries, resting in their infancy, the 
benefits of civilisation and of perfected work ? 

However, I must close, gentlemen, in order not to trespass 
too long upon your time, and reiterate to you the assurance 
that you will find everywhere in Belgium the welcome to 
whieh you have so many titles, not only on acoount of the 
numerous services your country has rendered to ours, but 
a'so for the benefits which you have bestowed on the industry 
and economical relations of other people, and the grand and 
generous idea which has prompted your reunion on the 
Continent. 





Again, gentlemen, I bid you welcome. 


VACUUM PAN, AT THE VIENNA EXHIBITION, 


(For Description, see opposite Page.) 
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CONSTRUCTED BY MR F. HALLSTROM, NIENBURG-ON-THE-SAALE. 
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BOILER FEEDING APPARATUS, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MM. ROUFOSSE, HOUGET, AND TESTON, ENGINEERS, VERVIERS, BELGIUM. 










































































DOUBLE-BORING MACHINE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. BEDE AND CO., ENGINEERS, VERVIERS, BELGIUM. 
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BOILER FEEDING APPARATUS. 


We illustrate, above, an automatic boiler feeding ap- 
paratus devised by MM. Roufosse, Houget, and Teston, 
of Verviers, and exhibited at Vienna. By reference 
to the drawing, it will be seen that it consists essen- 
tially of a cylindrical chamber, communicating on one 
side with the boiler, and on the other with a high-level re- 
servoir. It contains two floats of different dimensions, the 
smaller one sliding freely up and down a vertical rod, while 
the larger one is immersed in the water, and kept above its 
line of flotation alternately. The water from the reservoir 
is led by a pipe, c, through a valve, &, and falls into the 
chamber, 4. In rising it carries up the small float, d’ 
which sliding along the rod, e''’, strikes against the lever 
e'', raises it, and thus disengages the lever, e’, held at the 
end by the small fringe, i. The large float, d, immersed in 
the water rises rapidly, and lifts the lever, ¢, to which it is 
attached. The rising of the lever, ¢, opens the valve, 
4, which allows the entry of steam from the boiler, and 
closes the valve, &, thus stopping communication between 
the chamber and the high-level reservoir. The chamber 
and the boiler are now in equilibrium, and the water flows 
from the former into the latter, passing through the valvea, 
mando. This valve, o, is moved by a float, p, placed in 
the boiler, and which, according to the variation of water 
level, closes or opens the valve, so as to permit only the 
admission of the proper quantity of water. 

The small leat, d', follows the water as it descends, until 
it strikes on a stud fixed at the extremity of the guide rod, 
e'''". By its weight it detaches the large float, d, which in 
falling again closes the valve, 4, and reopens the valve, &. 
The steam in the receiver then escapes into the reservoir, 
where it becomes condensed, and more water flows into the 
apparatus, The process just described then recommences. 
In connexion with the apparatus there is also a counter 
which indicates the number of times the operation has been 
repeated, and this affords a means of knowing the exact 
quantity of water fed into the boiler. We believe that this 
apparatus has been tested largely, and has given good results, 
It will be seen from the drawing that the working parts are 
easily accessible. 


HALLSTROM’S VACUUM PAN. 

We have already illustrated the beetroot evaporating 
apparatus exhibited by Herr F. Hallstrém, of Nienburg- 
on-the-Saale, and the engravings on the opposite page show a 
vacuum pan for crystallising sugar (either from beetroot 
juice or cane juice) manufactured by the same maker. 
This pan differs in construction in many respects from the 
ordinary design, and is in principle analogous to the evapor- 
ating apparatus above mentioned. In most sugar evaporating 
apparatus the steam employed to boil—or “cook,” as the 
Germans say—the sugar, is a mixture of “ return steam,” 
which is simply the exhaust steam of the factory engines, 
with steam direct from the boilers. ‘The quantity of egch 
admitted to the heating pipes is regulated exactly by means 
of valves, but the two kinds of steam are admiited together, 
and mixed in the pipes. In Herr Hallstrém’s beetroot 
evaporating boilers—or rather in the first of them, the thin- 
juice pan—both direct and return steam are used, but in- 
stead of being mixed they are admitted into entirely sepa- 
rate ranges of pipes. The same system is adopted in this 
vacuum pan. It contains two sets of pipes, (each having 
five complete rings, ) and the upper set, which is considerably 
smaller than the other, receives only direct steam, while the 
lower set receives return steam or mixed steam in the 
manner which we shall presently describe. 

The vacuum pan is made of copper, and is very nearly 
spherical in form. It is supported from the floor of the 
building on four neat cast iron columns, Its principal 
dimensions are as follows : 

metres. English feet. 


Diameter a eve -» 2.060 6.82 
Height inside one -» 2.050 6.43 
Diameter of dome ... ove 650 2.14 
Height of dome... ov» 1.500 4.11 
Greatest space in double 

bottoms .., ™ sat 110 Aq 
Height inside to face of 

flanges. 550 10% 


Total height of apparatus 
from floor to face of top 
flange ond «» 4000 13.13 

From the top of the vacuum pan a pipe leads up nearly 
to the top of the dome, but the steam is prevented from 
finding any direct exit by a cylindrical chamber, with 
closed top, being placed in the dome so as to cover the top 
mouth of this pipe. The steam is thus forced to descend out- 
side the pipe, and ascend again through the annular space 
left between the cylinder and the dome before it can finally 
reach the pipe leading to the condenser. 

The arrangement of the tubes inside the pan is clearly 
shown by the drawing. The arrangement of the valves, 
though somewhat complicated, is very complete and in- 
genious, and merits special description. The valves are 
arranged so as to secure that the steam may be admitted 
and circulated in the following different ways: 1. 
Direct steam can be admitted to the upper tubes, 
the lower tubes, or the double bottom. 2. The steam 
from the upper tubes can be passed either to the 
lower tubes, the double bottom, or the steam collector. 





3. The steam from the lower tubes can be admitted either 
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NOTES FROM CLEVELAND | 
NORTHERN COUNTIES. 


Mippiesproven, Wednesday. 





i demand, and prices are firmer 


the fact being known in the North of England, 


yusiness at less than 35s. 
i1ufaeturing coal is cheaper. 


and the yield of stone 
et the great wants of the district. The men attend 


n resigned, and his resignation was 


and Shipbuilding. rivers | insured by the fact that 








lding back work in the hope that 
round will be lower. 


NOTES FROM SOI YORKSHIRE. 
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their general progress. Wagon | the 
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nse | entire engine represe 
ed for conveying water from a higher | in the construction of rotary engine, &e. 
so-as to furnish great water power | convincingly proves that * Papagene 





Many buildings are in prog: 
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FOREIGN AND COLONIAL NOTES. 
Queensland 


one-fourth. Another line is on hand 


had not been received from England. 
received for lines from Roma to 
Springsure to Tambo. 


Charleville, and from 


Canadian TIronstone.—The show of 


provinee of Ontario, is very considerable. 
ore raised is also highly spoken of. 


The Isthmus of Corinth Canal.—Mr. Theodore Tubini, as 


an increase in the representative of the promoters of a scheme for cutting 
ts, but the most of the iron belongs to | # canal through the Isthmus of Corinth, has agreed to cer- 


tain modifications made by the Greek Government in the 
original plans. Mr. Stefano Xenos has been consulting with 


Mr. Tubini at Constantinople on the subject of the canal. 


Great Bridge over the Missouri.—A contract for the eree- 


tion of a railway and wagon bridge over the Missouri at 
Atchison, Kansas, has been concluded with the American 
Bridge Company of Chicago. The bridge is to be 1277 ft. in 


length between the abutments, and it wil! consist of a draw 
362 ft. in length, and three fixed spans of 305 ft. each. The 
work is expected to be completed in about a year. 


| Boulogne Harbour.—The French Government proposes to 


ronstone miners | ®Ppoint a commission to jnquire into the practicability of 


making a new deep-water harbour at Boulogne, which shall 
be accessible at all hours. 


Beyrout Water Works.—Water works at Beyrout are 
now fairly commenced. The execution of these works is 
Mr. Maxwell, C.E., a pupil of Sir 
yme the representative of the eon- 
k., nephew of the famous professor, 
Mr. Maxwell has brought a few 


J. MaeNeil, has now bee 
tractors. Mr. Huxley, C 
is associated with him. 


ge may take plac a experienced workmen with him from England, and they have 


already erected an English house near the mouth of the Dog 
River. 

Chassepots for the German Army.—In view of the rapidity 
with which arms and matériel are being prepared in France, 
the Prussian Minister of War has deemed it advisable to 


bridge, near | direct that the Chassepot rifles taken by the Germans during 


their late struggle with France, shall be immediately made 
ready for use, the the arming of the whole 
German army with the new Mauser rifle will not be com- 
pleted before the end of 1875. 


Chieago In lustrial 
capital of 250,000 dols. 
exhibition. Work upon the Exhibition building has been 
commenced, The building, which is now in course of erec- 
tion on the Lake Park, will cover a space 800 ft. in length 
by 200 ft. in breadth. It will be of oval form with brick walls, 
surmounted by a convex roof of glass and iron. There 
will be domes in the centre and at either end. The central 
dome will be nearly circular in form and 60 ft. in height, the 
end domes will be square and 32 ft. in height. 


more 80 as 


Exhibition.—Chicago has raised a 
; 


for the development of an industrial 
' 


THE VICTORY PRESS. 
To tu« Evitor or EnNGineerixa. 

Sin,—As | take great interest in everything which has todo 
with printing machinery 1 should be obliged if you would 
allow me space to correct a statement which has, | presume 
inadvertently, found its way into your deseription of the 
‘ Victory” press at the Vienna Exhibition. 

In reference to the speed of that machine you say: “ Its 
capacity, according to the above statement is still « jual to 
that of the Walter press.” The statement referred to shows, 
however, that three “ Victory” presses are required to do the 
work of two Walter’s—a very considerable difference. Taking 
working of the Dai/y Mail as a guide—and I believe that 
the “ Vietory” press has nowhere else worked » successfully 
the delivery is only 

R5 000 . 
= 6300 
| 45x3 
} ; ; — . 
copies per hour by each machine, or very little more than 


half the speed at which the Times is printed. 


I am, Sir, yours, &e., 
P. 
rwo AND TWO MAKE FIVE. 
To tug Epitor or Enaineenina. 
Sir,—I herewith desire to express my gratitude to your 


correspondent “ Papageno” for his kindness in ¢ cplaining to 
the world the apparent mystifications of The Engineer. I had 
thougbt perhaps the paper for August 1 was originally in 
tended for April 1, and meant to be funny ; but now willingly 
| accept the explanation of “‘Fapageno,” and confess I, like many 
|} More, Was Wrong iti My ju igme nt; but im this same number 
for August 1, are given illustrations of a ploughing engine 
by Fowler and Co., also a description of the same, which 
| latter I must say rather e it says: * By our 
| illustration it will be seen that the firebox is very much in 
| clined towards the front,” &c., but up to the present I have 
| failed to see anything of the sort in the illu given. 
Bagineer says also, “ All the bearings made of 
ron, with brass bushes, so that it is ufler/y impossible 
Exactly so. In conclusion we are told the 
‘sg the most advanced and best practice | 
A statement which 
is correct, that the 





nfused mr, as 


tration 
are 
wrought 
| to break them.” 


new calculus is equally applicable to forms, figures, and de- 
scriptions of machinery. 
I am, Sir, yours very truly, 


August 19, 1873. Nozziw Boiler, 


33 Telegraphy.—A line from Maryborough vid 
Gin Gin to Mount Perry, 107 miles in length, was completed 
Cleveland Tron Market— Yesterday there was a smal] | and opened for business May 1. 
‘Change at Middlesbrough, chiefly on account | to Gladstone had been completed in May to the extent of 
Steel Institute meeting in Belgium, to which | about 
the ironmasters of the Cleveland district had gone. | Tooaoomba and Dalby, but in June the wire for this extension 
membered that in 1869 the Iron and Steel Insti- 
rst meeting at Middlesbrough under the pre- 

» Duke of Devonshire. His Grace was succeeded 


Another line from Gin Gin 
between 
Tenders have been 


Aother line is also expected to 
and next came Isaac Lowthian | be shortly commenced from Gin Gin to Bandaberg; this line 
iége will be read with interest. | will be some 30 miles in length. 

has grown rapidly, but 


iron at new mine 
connected with it. n mines 


which have beon opened this summer in several parts of the 


The quality of the 








CORNISH ENGINES, 
To rue Eprror or Exainexrina. 

Srr,—-T quite agree with your correspondent that it would 
be both useful and instructive if you were to report on the 
fuel, boilers, engines, and pumps comprising a Cornish en- 
gine, for I verily believe that the duty done by these engines 
is not surpassed, if it is at all approached, by any other steam 
engine whatever. This might be dene by stud: ing the en- 
gines of the London Water Works, which were introduced 
there by Wrekshed more than 30 years ago. 

_It is quite true that the three points he mentions all eom- 
bine to form the grand result ; but what most of us care 
about is, how to raise a given quantity of water with a given 
quantity of coal, and the duty expressed in millions of foot- 
pounds by the consumption of 1 ewt. of coal is intelligible to 
all. It isto be remarked, however, that it is only when the 
Cornish engine is applied to pumping water that its economy 
is most apparent; when it is used with a flywheel, the great 
economy is no longer perceptible. The Cornish engine, 
then, is an improved Watt's threevalved condensing engine. 
Experience has shown that the best results are obtained with 
steam from 30 |b. to 40 1b. on the square inch, and this has 
been found out bit by bit since the time of Watt. 

When it is employed to pump water most effectively, it 
simply raises a weight rather more than the weight of the 
water to be raised, and the descent of the weight raises the 
water, and in this way the engine may be considered sepa- 
rately from the pumps, for in reality the Cornish engine is 
a steam hammer making so many strokes per minute. 

Considered in this hght, it is a hammer lifting a fixed 
weight the same height every stroke. Having then the 
application of steam to raise a compact load, say, 10 ft. each 
time, it is in the best possible form for applying expansion of 
steam, namely, it can be moved at any variable rate of speed 
without increasing the resistance, and the movement may 
commence at any speed so that the momentum be sufficient 
to carry it to the end of the stroke—the 10 ft. By dint of 
experience this proper speed has been reached, and any one 
locking at a Cornish engine “coming into the house” (i. ¢., 
the piston descending), will see that the speed varies from 
L000 ft. per minute—while full steam is on—to nothing. 
Full steam is geuerally on from one-fourth to one-third of 
the stroke, and unless there was a great amount of dead 
weight to put this force into, it could not be effectivel 
arranged that this load would come to rest with such hig 
speeds. In order then to produce the best effect, experience 
has told Cornishmen that a certain amount of dead weight is 
essential for each size of cylinder, whatever be the work to 
be done. The Cornish engine is therefore a very high speed 
(about 1000 ft. per minute) engine, while the steam is pass- 
ing from the boiler to the cylinder, and it manages, with the 
fewest parts of any engine, to get a very high rate of steam 
expansion. 

As regards the raising of the water, the pumps being all 
rams or force pumps, the water is raised during the descent 


of the rods, while there is no fresh steam entering the cylinder, 
the rods being made purposely heavier than the water. In 
this way the water may be raised at any convenient steady 
speed, for the resistance increases at such a high rate that 
the speed is practically unifurm. 


The number of strokes per minute is regulated by means 


of a “ cataract,” but each stroke is made at the same velocity. 


As stated, then, the Cornich three-valved engine is a high- 


speed engine, perhaps higher than any other engine, and the 
arrangement of the load admits of the highest rates of ex- 
pansion of steam. 


The same economical results cannot be attained with a 


rotary engine, because the speed of the rods, both while de- 
scending and as¢ending, are the same, and thus there is 
variable speed and resistance of water. 


It appears, therefore, very desirable that you should under- 


take such an investigation for the benefit of your readers, 
who would, I expect, see that it isa most useful engine, 
working with more economy of fuel than any other. 


I remain yours, &., 
August 19, 1873. A Mining Esainger. 


Taw Viewva Exuretrion.—At a meeting of the Execu- 


tive Committee (appointed by the International Patent Con- 
gress, to carry out the resolutions of the Congress, passed 
on the Sth, 6th, and 8th of August, 1873, with power 
to add to 
of August, Baron von Sehwarz-Senborn, Honorary President 
of the Congress, in the chair. Present: Dr. William Siemens, 
President of the Congress, J. Webster, Q.C., Mr. Hamilton 
Hill, Dr. Eugen Langen, Dr. v. 
nasch, Dr. N. Grothe, Dr. Weinmann, Dr. jar. Rosenthal, 
Syndicus Dr. André, 
Mr. Carl Pieper, c. 
able J. M. Thacher, 
mington, of the United States, be added to the Committee ; 
2. That 
Executive Committee, with his seat at Vienna, or elsewhere. 
8. That Dr. William Siemens be requested to write a preface, 
or introduction, to the proceedings o’ the Congress, to be de- 
dicated to Caron von 
acceded to this request); 4. That Mir. Carl Pieper, ¢ K., 


their number), held on Saturday, the 9th 


Rosas, Professor Dr. Jan- 
Hofrath v. Engerth, Vrofessor Blake, 
3., it was resolved: 1. That the Honour- 
Mr. B. B. Hotchkiss, and Mr. 5S. Re- 





Baron von Schwarz-Senborn be President of the 


Sehwarz-Se born (Dr. W. Siemens 


of Dresden, be the General Seer tary of the Executive 
Committee; 5. That Dr. v. Rosa, of Vienna, be Trea- 
eurer of the Exeeutive Committe : 6. That Dr. Rosen- 


thal, of Cologne, and Dr. v. Rosas act as special assistants to 
the General Seeretary for the publication of the proceedings ; 


That the members of this Committee residing in foreign 


countries, constitute special local committees of their respee- 
tive nationalities, with power to add to their number, to 
carry out the resolutions of the Congress (each local com- 
mittee is emp ywered to enrol members, call meetings, and 
collect subscriptions of one pound steriog, oF upwards, per 
annum, to be sceounted for to the General Secretary and 
Treasurer, and to do such acts as may be necessary for ewwry- 
ing out the resolutions of the ( 
dent and 
mitted to a General Mecting for approval. 


mgress); 5. That the Prest- 


General Secretary prepare bye-laws, to be sul- 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American con 
nerion, we have found it necessary to establish a branch 
office in the United States. Communications may in future 
be addressed to Mr. Groner Evwarp Harpise, C.E., 
of 52, Broadway, New York, who is our accredited re- 
presentative. 

In answer to numerous inquiries, Mn. CHARLES GILBERT 
Legs to state that Subscribers in the United States can be 

pplied with “ ENGINEERING” from this office, post 
free, for the sum of 11, 148. 8d. ($8.52, gold) per annum, 
in advance. Subscriptions (payable im advance) 
for this Journal (delivered post free) will also be received 
by Mr. Harpe, at the New York office above mentioned, 
at the rate of $9.30 present currency. 
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Vienna Untversan Exursition.— We beg to announce 
that to facilitate communication with Exhibitors we 
have established a Special Offi é for this Journal at 
Prater, 129, Vienna. This office is situated close to 
the We stern Eatr THC f the Exhibiti nm. 

The Journal is now on Sale at the General Library 
and at the Bookstalls in the Exhibition. 
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THE COMMISSIONERS OF PATENTS 
REPORT. 

I'ne report annually presented to Parliament by 
Commissioners of Patents is not a very readable 
‘ument, but it is always interesting, and if the 
number of patents applied for be any indication of 
the general prosperity of the country, we are en- 
titled to say that things are in a very flourishing con- 
dition. During the year 1872 no less than 3970 ap- 
plications were recorded, and of these 2734 were 
completed by the filing of a final specification, the 


I 
remainder being allowed to drop at various stages 


very large sum of 137,840/. (2000/. of which was 
realised by the sale of specifications and indexes), the 
office expenses only amounting to 52,229/. Of this 
sum the Attorney-General received 5538/., and his 
clerk 491/. ‘The Solicitor-General is now paid a 
fixed sum out of the Consolidated Fund, and when- 
ever Sir John Coleridge.shall vacate his office the 
same arrangement will be made with regard to his 
successor, thus relieving the revenues of the Patent 
Office of a further annual burden of about 50002. 
or 6000/7. One item in these accounts always 
strikes us as being little less than scandalous; we 
allude to the ‘‘compendation” paid to the law 
officers of Ireland and Scotland. ‘These function- 
aries never even professed to do anything for the 
patentee under the existing law. It is true that 
they are theoretically ‘‘ Commissioners of Patents,” 
but they have never acted; their signatures have 
never, so far as we know, been appended to any of 
the reports, and they have never been called upon 
even to go through the form of putting their name 
to a fiat, warrant, or anything else. Why, then, 
should patentees be called upon to contribute 
3450/. towards the payment of their salaries? We 
shrewdly suspect that the Patent Law Amendment 
Act only contemplated the compensation of the 
persons then holding office—that the individual, and 
not the office, was to be compensated. Continuing 
our analysis of the payments, we find that the cost 
of printing and paper was 22,000/—a sum which 
appears to us unprecedentedly large, but we must re- 
collect that the Commissioners have always put a 
very liberal interpretation on their powers with 
respect to the printing of their records, and the 
distribution of gratis copies over the whole of the 
civilised world. If there is room for a charge of 
extravagance on this head, we must assuredly con- 
gratulate the authorities on their economy in the 
matter of ‘coals, fuel, furniture, and repairs,” 
which only figure for 615/. ‘The salaries of officers 
and clerks reached 11,209/7., whilst the ‘‘ current 
and incidental expenses in the Patent Office and 
Patent Office Museum” are down for 6806/. In 
the preparation of the very valuable ‘‘ Abridgments 
of Specifications,” 1$48/. was expended. We should 
not be sorry if this amount were very much larger ; 
but then we desire to see the abridgments done on 
a somewhat better plan, a point which we hope to 
enlarge upon at a future opportunity. But, after 
all, the most important feature of the report is this | 
—that when the office expenses and ‘ compensa- 
tions” to purely ornamental functionaries have been 
provided for, there still remains a balance of 
85.6112, which is absorbed by the Exchequer, and 
goes to swell the general revenue of the country. 
For the twentieth time at least we protest against 
the injustice of taxing the comparatively small body 
of patentees to this enormous extent, Committees 
of inquiry have reported over and over again against 
the practice of converting the granting of letters 
patent into a source of revenue. Utterly opposed 
as we are to the fantastic schemes which have been 
put forward forthe disposal of this surplus fund, 
we are most decidedly of opinion that the inventor 
does not receive that amount of assistance from the 
Patent Office which he has a right to expect. For 
years the Commissioners have continued to report 
that the present building is totally inadequate, and 
the condition of the Patent Office Museum is a dis- 
grace. We are glad to see that Mr. Hinde Palmer 
gave notice that early next Session he should bring 
forward a motion on this subject in the House of 
Commons. Much work remains to be done by the | 
Patent Office in the way of indexing, and we cannot | 
help thinking that the Commissioners’ Annual Re- 


most important problems for solution. Each mode 
that has been proposed for the treatment and utili- 
sation of sewage has been BF ages: dealt with, 
and the facts that have been advanced in Enarneer- 
ING were the result, not of hearsay, but of personal 
examination, both as regards the method used, and 
the locality in which they are, or were, employed. 

The interest of this subject has been greatly in- 
tensified by a recent outbreak of typhoid fever in 
London, that has been directly traced to the use of 
milk produced from cows which had been fed on 
sewage grass. Mr. Alfred Smee has addressed a letter 
to Mr, Simon, of the Privy Council Office, in which 
he details both the cause and effects of this sewage 
contamination in reference to milk. It appears that 
during last spring a number of cows, which he keeps, 
were partly fed on sewage grass. The butter pro- 
duced by them was so offensive that neither his 
family nor his neighbours could consume it, At 
the time when this occurred, Mr. Smee was unaware 
that the sewage grass had been so employed. On 
finding it out, he at once ordered its discontinuance, 
and the milk, cream, and butter resumed their pre- 
vious excellence. Struck with this circumstance, 
the sewage grass was again given to the cows, with 
arepetition of the previous results. Mr. Smee adds 
that he had long known putrid manure to affect 
the quality of vegetables, but the results above 
stated seem to have been the first indication that 
the putrid matter could be taken by animals, and 
communicated in the dangerous putrefactive state 
by the milk to other animals. 

Some curious facts have recently come under our 
own observation which have a bearing on this ques- 
tion, and seem to lead:to the conclusion that manure, 
precipitated from sewage by chemical means, may also 
have an injurious effect. In February last six pots, 
filled with precisely the same kind of mould, were 
planted in pairs, with common pinks, geraniums, 
azd dwarf nasturtiums, every care being taken to 
insure identity in all respects, the object being to 
test the value of native guano, as afforded by the 
ABC process, in improving the flowers. ‘Three of 
the pots were manured with about 5 per cent. of 
the guano, while the three remaining pots were left 
to the soil alone, About six weeks ago the manured 
plants showed signs of a black fungoid growth, 
commencing at the stem. At the present moment 
the whole stalks of the pinks are covered with this 
black mass, and all the flowers have decayed. The 
leaves and flowers of the geranium have fallen off, 
and all the plants present a sickly and dying - 
pearance, ‘lhe unmanured pinks, &c., are flourish- 
ing well, and present no such indication. 

These results point out a question of great im- 
portance, in a sanitary point of view, which seems 
to have been mooted for the first time. Dr. 
Spencer Cobbold called attention, in 1865, to the 
generation and increase of parasitic diseases, aris- 
ing, as he conceived, from the introduction of en- 
tozoa into the human system, consequent on the 
employment of sewage grass as food for cattle, and 
also by more direct means. His views have been 
strongly opposed by the advocates of sewage irri- 
gation, and equally taken advantage of by those 
who promote the chemical precipitation methods. 
Into this arena we do not propose to enter, for the 
discussions upon the subject appear interminable, 

A common-sense view of the sewage question 
with the new complication is far from encouraging, 
During the Parliamentary recess, scores of corpo- 
rations and Local Boards will have to mature plans 
for the utilisation of sewage, many of which must 
necessarily be brought before a Parliamentary 
Committee in the ensuing Session. ‘The probability 





port might, with a little trouble, be converted into 
a résumé of the inventive work of the year, 80 as to 
give some idea of the subjects which have mainly 
occupied public attention, as well as a more detailed 
notice of the most important inventions. Such a} 
proceeding would no doubt be extremely undigni- | 
fied, very unofficial, and entirely contrary to pre- | 
cedent ; but if the Commissioners of Patents would | 
peruse the returns of the Registrar-General, they | 
would find that it is not altogether impossible to | 
clothe the dry bones of statistics with something 
very much like living flesh. 


SEWAGE GRASS AND TYPHOID 
FEVER. 
For a considerable time past we have drawn the 


attention of our readers to the present condition of 
the sewage question, in its chemical, mechanical, 





Lhe gross revenue of the department reached the 





and sanitary aspects, because it forms one of the 


is that the majority of the schemes will be in favour 
of irrigation, ie. at present, there is no instance of 
the successful application of any other system on 
the large scale, Moule’s, Goux's, and other dry 
closet plans are on their trial, as is also that de- 
scribed so ably by Mr. Target in our issue of 
August 15 (see ante p. 131). The advocates of 
the chemical systems seem to be taking breath, and 
what with fungus and entozoa, the irrigationists will 
find themselves in a serious dilemma. ‘The array of 


| scientific witnesses that may be expected in the ad- 


vocacy of each scheme, and the amount of legal 
talent that must be employed, will go far during the 
next Session to lessen the odour of unsanctity with 
which sewage has hitherto been invested, so far 
as pecuniary interests go. We have little hope, 
however, that any really valuable solution can be 
arrived at until much more extended investigation 
into the whole affair has been made. We have 
called attention to this new phase in the sincere 
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uu short 
d hence. with a unifo y employed pressure space of time. London, of course, would afford th, 
1 for its employment, for dk 
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ry ‘ 1 I t [ BO t of the telegray > service, the ck lay in t 
f acier ; tt t that t amount of t nitial pressure must | tranmission and receipt of telegrams is frequently a 
; ‘ yd h as t lengt f the tu in se of serious and just complaint. A telegram t 
Neyer tt ( tly, the speed of the carrier is | Hastings, Leamington, or Leeds, from London 
erty the # rat In practice, therefor ally much 1 peedily delivered than 
/ f 1 that the « t vls of t vould | between the different portions of 
, fi I lon districts. This delay of course simply 
P \ l nly carried on | arises from the enormous local business incident 
cel y metropolis compared with that to and in pr 
I t y [. A. Creat . ial tow We see no reason why M. Cres; 
p , . ‘ vv vention should not! largely extended yond 
f ‘ ts to whi present experience 1 ! 
We had t op] gn it as of v The conditions to be ed 
y | treet l t vera laily number of messages 
i i t ny tT t an i ft amount of r 
V t ; st wi W l the cost of repl y 
g of his 1 Briefly it v1 ted relay with compressed air, The arithm al 
{ I 1 vs a : f at : , therefore, t hna | conditions could 
, s to the relays ] y ‘ for all cases there would | 
Mo ts vr i ' te 1, AS gel ta tse in thee lation an increase of | y 
< the Uni is j n th I t ! rht be expe ted to actin favour of 
wae ' ut , ring int tion af battery d in-|t new systen In the extended application of 
' ' ining a | power | this plan, however, many details which we hay 
y I thus ¢ t i W ld have to be modified to suit local « 
. f electro-motive force resul » that mstances, but these the invention is easily cay 
, : I 2 l { iniar i 4 U0) serious ct incident to 
mates M. Cres; ua 3 pr nt pneumat ystem is the frequent stop] 
oe ent. At intervals sets i f the carrier during its progress through the t 
of atm 3] pl I i cet V i g Irom friction, exhaustion Of the presst 
} ca y I i caus In t last volume of I ] 
| ; : austed pr f t pr eding tior it page 471, a ce eription of a method adopt | 
eae ( equently, he obt Ba y M. Bontemps, of Paris, is given for discov ¢ 
Rot ; the carri gl y gt ality of the arrested carrier. Of course, as 
: Various condit s of the i as its progress is impeded the whole tul 
" ) served valueless until the obstacle is removed, | 
“ ! j wing 1 ‘ 1s hief featu M ‘ res] arran ‘ t h an ¢ UrTel 
f : | mar tle stn have! ble, and should it happen, nothing would 
» tl ‘ 1 of t ’ r t) t lis I i i blity ti 
' the usual method. until the first relay | the obstacle. This alone is a recommen n well 


ve eoneist of a ey. | Worthy of the notice of telegraph authorities. 
At present M. Crespin confines himself to the 
f compressed air, but we see no reason why a 











al - ‘ } { , mitting tu passes rr vacuum might not be also employed to aid t 
. - , : | by the « “ . * passage, |! ive force. This might easily be managed by 
~ , . ning unexhausted pressu! am - os the air- om} , ig oe hy h 
patent that y f " . ve it thr box CY $ extra I e obtained without 
} } ‘ ‘ I < \ h y th pert e. thr , rease Of Cx] 
rapidity and vi t urrier s passed, by means of a valve, | 
uch of these must | 4nd a number of holes in the pipe which the carrier) |RRIGATION IN SUTHERLANDSHIRI 
least, so far ast nas thus ier, permit any remaining pressure Of all Various evidences of engineering progress 
It follows, ther to be exhausted. He the first portion of t t wide acceptation of that term, are coming 
t i i y tor t transmiss ora s from Sutherlandshire, in the far North. N 
wires, as is evick rrier trom the first sending statior rhe first | the least important of these evidences are the 
runk lines of t ‘rrier continues its journey until the next relay provements that : being effected in the reciat 
vy ar ed it W re t p! l 3 pr tion of waste heath lands on the estate ‘of the D 
of atnx s are repeated. Conse uently, for ail pra f Sutherland, regarding which we are in a posi 
a, &e., has beer i purposes, t progress of the carrier 18 CON-/| to mention some striking facts that have been placed 
an ul t tinu i aut t for y length of pij at our disposal. 
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uur would elay ompressed air from a reservoir so as to govern its| extensive tract of strath land, which was in tl 
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a t) proj ' the details of M. Cres arrangement i to be: 1. the fall between the lo 
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i while t Mr. Sabi and Mr. | r Cla We refer, n ter being employed to effect 
y wir thro g for XA} , to page 287, 1 our issue of October 29. ynnexion lhe power thus obtained by gravita 
t It is ’ 1569, f rad sci pion of an ention resembling | ; sufficient for all the purposes required, and owing 
iatributior M. Crespin, but which only provides for &| to the position of the land relatively to the sour 
ly than the « it stance of t ur in the tubes i | of the water supply, the system of watering adopted 
: torwu r, Wi Mh. pin, ] ng 518) by Mr. Brown affords facilities for commanding 4 


tal y I gine inthe cents i the Various | perfect rain shower over seven acres of land by 
; . mpi \ turning on the water over t 





_ ‘ x Wording stant renewal/iwhole of the apparatus employed The water 
really adopted f force to each section of the t lean be distributed at the rate of about 40 tons in 


ny It would not be desirable to offer ar y opinion on about ten minutes. It should be mentioned that 
luid bodies moving | the value of this irvention until it has had a really | when the irrigation operations were commenct d 
metallic tube of any, | practical trial on a large scale. But it is not too|there was no plough used; the natural surface of 
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the soil was retained, with this exception, namely, 
it was searified with a harrow having its tines 
arpened to a knife edge. Th distributing pipes 
al under the surface, and are not exposed to 
view; they run out direct from the main pipe to a 
of 150 yards, and are 15 yards apart. 

4s soon as the distributing apparatus was laid 
wn, and suitable manure applied, the experi- 
ental plot of strath land was sown with clover 
and Italian rye grass. That was on the 20th of 
May. By the end of June, without the aid of a 
vh, this plot of land, on which a blade of grass 
never previously been seen, was converted into 
re of the richest fee ding grasses and clovers 

in length; and at the beginning of 
August there was pasture for sheep such as has 
r been excelled on the best land in Scotland: 
|, it is sufficient for the feed of twenty-five 





that 


' 
i t 6 10, 


he acre, and it is confidently « xpected to 
ifficient till the end of autumn. 

From what has already been said, it will have 

rved that water only has been used for 

gation plant ; but while it has been primarily 

g | ».of water, it is also adapted, 


ivisable, for sewag Manure cer- 


plays an important part im the system, 

is it is the food wl supports the 

but water is the vehicle through which it is 

zht into play. As sufficient moisture is applied 
y day to make up for the loss by evaporation, 
continuous; and the hotter the weather 
greater the growth, as the absorb action of 
ant is never brought to a standstill by the 
ning parched. With the fa ies which 

f irrigation aff ; ra continuous 


which is independ the weather— 

certainty of the ss for utilising 

nd every ray of sunlight that falls upon 

l. one acre of this reclaimed land n ay be 

equal to five acres of th rage quality 

vated grass land in Scotland, or equal in 

to an average 100 acres of Highland bill 

past , which commands at present, as a sheep 
from 1s, to 2s. 6d. per acre as its rent. 

The mode in which the water connexion is now 

1 Sutherlandshire 





the experimental land 
t quite easy to extend the irrig 
wd west to the south of the road which tra- 


ition system 


the strath at the foot of Ben Horn. It may 

d to a distance of about three miles, or, in 
words, an area of upwards of 1000 acres might 
t under the system. ‘The cost of such a con- 


n would only be from 150/. to 1604. Dividing 
over the area of land that might be re- 
by it (say 1000 acres), the interest upon the 

5 per cent. per annum, would not exceed 

yearly charge of more than 2d. per acr 

supply of the system. ‘The irrigation plant, 
his of a still more important character than 
mains which conducts the water to it, may 
ge upon the land, at 

cent. per annum, of about 35s. per acre; and 

s particular experiment, we are assured, has not 
I re than that amount. ‘The cultivation of 

land at Ben Horn, which had to be undertaken 
t suitable implements or labour at hand to do 
, has cost more than it would do were such 
k further prose cute d, 

Mr. Brown has invented, as an accompaniment to 
rrigation system, a new form of grass and pas- 
protection hurdle, first brought into use, we 

the Duke of Sutherland's Park at Dun- 
Mr. Brown introduced his irrigation 

last year. ‘The irrigation of the permanent 

ire lands of Dunrobin Park began so late in 
eason as the third week of August, and in the 

of afew days the gr hanged from 

t may be considered poor permanent pasture to 
hest deseription of herbage. ‘This improved 
pasture was st cked in the second week of last May 
with 43 Cheviot wethers to the acre, direct from the 
heathland of Sutherlandshire. At first it was 

led that there should only be 25 to the acre. 

ll known, the usual condition of such sheep 

e spring of the year, and off such land, is an 
lingly poor one; indeed, the sheep brought 

to Dunrobin Park were not much more than 

h and bone,” but by the first week in July 
were familiarly spoken of as being *‘ round as 

eggs,” “ broad and fat,” and, after feeding, were 
i to ‘lie down and go to sleep—fit for the knife.” 

After grazing 2 a fortnight, however, the number, 

$3 to the acre, was reduced to 31, and these were 
sformed into “‘ grass muttons” at a cost, based 


as the 





ken as forming a rent cha 
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result is certainly a remarkably successful one, The 
new hurdle already referred to is designed to con- 
fine the sheep in such a way as to insure that the 
crop is systematically eaten, and not wasted by 
the animals treading down ungrazed portions of the 
field. 

soth Mr. Brown and the Duke of Sutherland will 
be regarded as public benefactors if they can tho- 
roughly, and on a large scale, demonstrate the pos- 
sibility of ‘‘ manufacturing” mutton at 3d. per 
pound, or even at twice that amount. 








ENGINE TRIAL AT VIENNA. 

AN interesting trial took place on Saturday, 
August 16th, at Vienna, of Head and Schemioth’s 
straw-burning engine, manufactured by Ransomes, 
Sims, and Head, of Ipswich, and already fully il- 
lustrated and described in our impression of May 
23rd last. On account of the united decision 
of the English manufacturers not to work their ex- 
hibited machines, a second engine of this description 
was sent from England at the earnest solicitation 
ofa great many people interested in agriculture, 
and, at the invitation of Mr. Head, a number of 
scientific gentlemen and landed proprietors assembled 
at Messrs. Clayton and Shuttleworth’s factory to 
witness the trial, which was conducted under thé 
superintendence of an Austrian professor of engi- 
neering, 

The engine was of 10 horse power, similar in 
every way to that exhibited by Messrs. Ransome at 
the Exhibition, and complete with all the newest 
improvements. ‘The brake was loaded to 19 horse 
power; 355 lb. of straw were carefully weighed, 
consisting of mixed straight rye and loose broken 
wheat straw, purposely mixed in order to test the 
capabilities of the engine, and it required 46 minutes 
to consume this quantity, thus giving a consumption 
of about 24.5 lb. per horse power per hour. Steam 
was kept up at 70 Ib. during the whole run with 
great regularity. 

All the spectators expressed themselves highly 





pronounced to be one of the greatest boons to 
the Eastern farmer, as it willenable many to use 


enormous cost of coal and wood. 


THE IRON AND STEEL INSTITUTE. 
Liege, August 20, 1873. 

Tue Iron and Steel Institute have, at this, their 
fifth annual provincial meeting, entered on a new 
and, if possible, more extended sphere of usefulness 
by the step they have taken in accepting the cordial 
invitation of the Belgian ironmasters to hold their 
gathering at Li¢ge. Itis to be hoped that this visit 
may be the precursor of similar ones to the Continent, 
which will naturally elevate the position of the 
Society to one of the first in rank and usefulness in 
scientific matters in the whole world. ‘The selec- 
tion of Liége for this inaugural meeting seems a 
most judicious one, as it is the centre of the largest 
iron, coal, and allied industries in Belgium, while 
the Reception Committee are determined to do all 
they can to make the meeting a thorough success, 
and are giving their visitors a most hearty welcome, 
On the arrival of the members of the Institution 
at the Guillemins Station at Liége, they were met 
by the Reception Committee, after which the *‘ vin 
d'honneur” was presented to the members by M. 
Piercot, the burgomaster, at the Hétel de Ville. 
The address of the President, Mr. 1. Lowthian Bell, 


University, and was replied to by M. ‘Lrasenster, 
President of the Reception Committee. After this 
formal meeting a visit of inspection was paid to 
the collection of models, drawings, &c., exhibited 
in the halls of the University. ‘The first day’s pro- 
gramme concluded with a féte in the Jardin d’Accli- 
matation, where a concert was given by the work- 
mens’ bands of the Vieille-Montagne, the Val-St.- 
Lambert, and the Horloz Works. 


and discussion of papers, while three different groups 
of excursions to various iron works, mines, and 
other objects of interest took up the afternoon, 
Illuminations, and a serenade concert by six hundred 
performers, brought this day to a close. 

We subjoin the corrected programme of the 
meeting, which will show how well the Reception 
Committee have organised the undertaking. 

First Day. Monday, 18th A 





reliable data, estimated at $d, per pound. This 


ugust. ; 
12 o'clock, noon.—Reception of the members of the Lusti- 


satisfied with the results, and the invention was! 


steam who have hitherto been obliged to content | 
themselves with animal power, on account of the | 


followed, delivered in the Salle Académique of the | 


Tuesday morning was occupied by the reading} 
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tute at the Guillemins Railway Station in Liége by the Belgian 
Reception Committee. 

1.30 o'clock, p.m.—*“ Vin d’honneur” offered at the 
— de Ville by M. Piercot, burgomaster of the city of 

iége. 

_ 2.30 p.m.—Opening address at the Academical Hall of the 
University of the President of the Institute, Mr. 1 Lowthian 
Bell, and response by M. L. Trasenster, Presideat of the Bel- 
gium Reception Committee. 

After this meeting, a visit to the exhibition of the models, 
drawings, &c., which will be shown in one of the galleries in 
the University Buildings. The Exhibition will be open on all 
the days of the meeting. 

8 p.m.—Féte at the Gordin @’ Acclimatation ; grand concert 
by the industrial musical societies of the Vieillo- Montagne. of 
the Val-St.-Lambert, and of the Horloz; the gardens will be 
illuminated, and a pyrotechnical display will conelude the 
eveving’s entertainment. 

Second Day. Tuesday, 19th August. 

9 o'clock, a.m.—Reading and discussion of papers in the 
Salle d’ Emulation. 

12 o’clock noon precisely.— Departure from the steamboat 
landing on the quai d’Avroy for Kinkempois, where lunch 
will be served. 

Excursions depart from Kinkempois as under: 

The First Group wi!l visit ; 

1, The steel works of Angleur (Messrs. F. de Rossius, 
Pastor, and Co.). 

2. The collieries and blast furnaces of Ougrée. 

3. The zine works of Messrs. Mesdach and Co. 

4. The rolling mills of Ougrée. 

5. The coke ovens of W itry and Co. 

The Second Group will visit : 

1. The blast furnaces, rolling mills, and coal works of the 
Société anonyme de Sclessin. 

2. The collieries and coke ovens of Horloz (Braconnicr 
brothers and sisters). 

3. The coke ovens of Taskin, Londot and Co., and those of 
Baron d’Adelsward at Tilleur. 

5. The colliery of Gosson-Lagasse. 

The Third Group will visit : 

1. The blast furnaces, coke ovens, and coal-washing ap- 
paratus of the Société de I'Espérance, at Seraing. 

2. The collieries, coke ovens, and coal-washing apparatus 
of the Société de Marihaye. 

3. The coke ovens and coal-washing apparatus of Messrs. 
de Wendel. 

Return to Liége by special steamboats. 

8.30 p.m.—Llumination and serenade concert by 600 per- 
formers on the Place du Theatre, organised by the Socidté 
Royale de la Legia, assisted by the choral societies of the 
Amis Réunis, ot Jupille, of la Concorde of Chénée, of the 
Disciples d’Arion ot Grivegnée, and of the Sérésia of Seraing, 
together with the bands of Val-St.-Lambert, of la Vieille- 
Montagne, of Saintc-Marie d’Oignies, and of the Fanfares du 
Horloz. 

Third Day. Wednesday, 20th August. 

9 o'clock a.m.—Reading and disqussion of papers in the 
Salle d’ Emulation. 

12 o'clock noon precisely.—Departure by special steam- 
boats to visit the works of the Société John Cockerill and Co., 
at Seraing. 

Return to Liége yy special steamboats. 

7 o'clock p.m.—Banquet at the Salle de la Renommée, 
offered to their guests by the Belgian Committee. Covers to 
be laid for 700 gentlemen. 

Fourth Day. Thursday, 2\s{ August. 

9 o'clock a.m.—Reading and discussion of papers in the 
Salle d’ Emulation. 

12 o'clock noon.—Departure by special steamboat for 
lunch at the Petit Bourgogne, followed by the same excur- 
sions as on Tuesday previous by reversing the groups of 
members, 

2. Excursion by omnibus to the works of Messrs. 
Jowa-Delheid and Co., to the plate and sheet mills of the 
Société anonyme de |’ Espérance, to Messrs. Fetu and Deliége, 
and to the Société des Chantiers de la Meuse. 

3. Visit to the baths and lavatories of Outre-Meuse ; and 
the Economic Alimentary Société de I’ Est. 

8 p.m.—Harmonie concert on the boulevard d’Avroy, by 
the band of Jemeppe, and illumination. 

Fifth Day. Friday, 2ind August. 

9 o'clock a.m.— Departure yy special train from the Guil- 
lemins station on a visit to Mr. D’Andrimont’s coal works 
and workmen's establishments of the Hasard, at Micherour, 
and return to Liége by the station of Trooz. 

2. Visit to the lead and zine mines of Bleyberg and 
Moresnet ; departing from the Guillemins station at 10 
o'clock. 

3. Excursion to Spa, by special train, leaving the Guille- 


| mins station at 10.30 o'clock. 





We may take this opportunity of referring briefly 


|to the models and drawings referred to above, as 


being exhibited in the Salle Académique. Amongst 
the most important of these models is that illus- 
trating the paper on ‘ Blast Furnace Construction,” 
read by Mr, Fras Biittgenbach, and drawings of 
whose furnace we published in our last weck’s issue. 
Mr. Biittgenbach’s paper will be found on another 
page of this number. 

Mesars. Scheffer and Badenberg show a stand of 
very neat steam fittings, including two novelties, 
one a steam gauge with a transparent face, having 
a lamp at the back, and the other an addition 
to Richards’ well-known indicator, coniene of 
a screw inside the revolving paper band, which 
elevates it automatically after the completion of 
each partial revolution, by which means several 
distinct diagrams, one slightly above the other, may 
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of Buse’s governors, and some of their own and 
Schau’s patent injectors. M. Jaspar, of Liége, ex 
hibita a very compact double-cylinder water engine 
workiby umier a « Jumn of water of 150 ft - the 
cylinders have a stroke of .78 in., and are 1.83 in. in 
diameter. ‘This machine is capable of working up 
to } horse power, and the price is 700 francs, or 
28/. It ia employed to drive a very well-made 
model of Gillon and Dujardin'’s patent three-high 
roll universal rolling mull, which possesses the 
peculiarity that the middle roll is cay able of 
moving vertically through a distance equal to the 
thickness of the plate being rolled. An inclined 
plane, consisting of a frame composed of longi- 
tudinal bars at the sides, connected together by 
cross rollers, serves asa guide for the plate when 
leaving the mill on one side, and this frame is 


hinged, so that one of its ends is capable of} 


moving vertically an amount equal to the diameter 


of the roll; by this means the labour of lifting the | 


plate over the roll is saved, as the end of the 
frame is elevated automatically by being con- 
nected by a series of chains and levers to the middle 
roll, the weight of which raises the end of the frame 


carrying the plate. Mesars. Gernaut and Co., of | 


Lruasels, exhibit models of Somzé’s system of joint- 


ing mains for gas and water, which consists essen- | 


tially of a vulcanized india-rubber ring fitting into 


a groove on the spigot. ‘This arrangement allows | 


of course of a certain amount of elasticity, which 
might be useful when the pipes are subject to vibra- 
tion, wut we very much doubt the durability of the 
contrivane ; 

Models are also exhibited of Wood's slag ma- 
chine, fally deseribed and illustrated by us in ou 
number of the 7th of March, 1873, as well as of 
W hitwell's hot-blast stoves I he Ateliers che 
Nivelles show a series of photographs representing 
their works for the produc tion of rolling stock, anc 
a wrought-iron carnage wheel, which is an exceed- 
ingly yood well-finished forging. Gebriider Kérrt- 
ing, of Ilanover, show several injectors. 

Mesars. Montefioré Levi exhibit a heavy bevel 
pinion, of phosphor bronze, which has been in con- 
stant use in driving a universal rolling mill for the 
last nine months; the teeth are very much worn, 
but notwithstanding this, the pinion is to return to 


its place at the end of the meeting, as it is by no} 


means yet considered past service. 
The proceedings were opened this morning at 10 
o'clock in the Salle d'Emulation by the reading of 


papers, the first on the list being one by Mr. R. Mal- 


herbe, “On the Geology of Belgium,” read in 


French ; the second by Mr. Julien Deby, “ On the} 


Rise and Progre as of the Iron and Steel Industries 


in Belgium ;” the third, by Mr. Habets, ‘* On the | 


Mineralogy of Luxembourg ;” and the last, by Mr 
juttgenbach, on his system of constructing blast 
furnaces. ‘This latter paper was illustrated by the 
model spoken of above. None of the three first 
papers evoked any discussion, and it was announced 
that the proce edings of to-morrow would commence 
with the discussion of this paper, as the time for 
adjournment had arrived. Geneve, just before the 
meeting broke up an announcement was made by 
the President of the American Iron Institute that 
the Council of that body had commissioned him to 
invite the Iron and Steel Institute of Great Britain 
to hold their next annual meeting in America. 
lhe members then proceeded to Kinkempois by 
steamers, where they were most hospitably enter- 
tained by the Reception Committee at a dejeuner a 
la fourchette. The party then broke up into three 
sections, each of which proceeded to visit the chief 
objects of interest in the vicinity. 


MACHINE TOOLS AT THE VIENNA 
EXHIBITION.—No II. 

RENEWING our survey of the machine tools in the 
American section, we have next to notice those 
shown by Messrs, Pratt and Whitney, of Hartford, | 
Connecticut These are of a lighter class than 
those exhibited by Messrs, Sellers, and already | 


| adjunct is fitted has several other good points, of 
| which, however, we cannot give a description here, 


rangement a single lever at the back of the ma- 
chine, by a simple to-and-fro movement, releases 
the chuck, leaving the bar free, feeds the bar for- 


ward to any desired extent, and, when returned to 


its original position, closes the chuck and re. clamps 
the bar. 

Sliding on the bed of the machine is a revolving 
or ** turret” tool-holder, the centre on which this 
‘‘ turret” turns being in a direct line with the centre 
of the spindle of the headstock. ‘The “turret” 
carries the several tools required to complete the 
article which it is desired to produce. The slide 
carrying the turret is moved to and fro on the bed 
by a lever, the connexion with this lever being 
such that, during the return stroke, the turret is 
turned partly round, and the tool following that 
last used is brought into operation at the succeed- 
ing forward stroke. A cross slide fitted with a 
tool-holder, is also provided for cutting off the 
finished screw from the bar. ‘These machines turn 
| out their work with great speed and accuracy, and 

we hope hereafter to give illustrations of them, and 
| to deseribe them in detail. 

sesides the set of tools of which we have just 
spoken, Messrs. Pratt and Whitney have a number 
of interesting exhibits, which we hope, on a future 


of the present article only permits us to speak 
briefly here. Thus there isa lathe or boring machine 
specially adapted for turning out very accurately 
pieces of oak which require to be operated upon 
by several tools, and which have to be bored as well 


|a8s faced, &c., such for instance, as some parts of | 


| sewing machines, guns, &c. In this lathe the article 


| to be operated upon is fixed in a concentric chuck | 


jearried by the spindle of the headstock, and it is 
so held until finished, the object being to avoid any 
|slight change in the position of its axis which 

might result from taking it out and rechucking it. 
| The back stock of the lathe is replaced by a head 

carrying a horizontal spindle round which are 
| mounted eight tool-holders, like the barrels of a Gat- 
ling gun. The height of this compound revolving tool- 
| holder is such, that each tool, when at the highest 
| point, has its centre line exactly coincident with the 
jc ntre line of the main spindle of the headstock, 
| and each tool when in that position can be advanced 
so as to be operated on the article fixed in the lathe. 
| Thus the revolving tool-holder can be provided 
with tools for roughing out, ‘‘ outlining,” facing, 
boring (in two or three sizes), screwing, &c., each 
of these tools being brought to bear upon the work 
without moving the latter in its chuck. For pro- 
ducing certain classes of articles, this tool is of great 
value, and the work it turns out is exceedingly accu- 
| rate. Of more general applicability is a little con- 
| trivance which Messrs. Pratt and Whitney have 
| fitted to a drilling machine which they exhibit. This 

consists merely of a disc graduated round its peri- 
| phery, and so arranged with regard to the feed gear, 
|that it is revolved as the drill is fed down. An 
| index by the side of the dise gives the means of 
| reading the graduations, the latter being arranged 
| to show the downward feed of the dmill in inches ; 
| and thus by merely reading the scale, the depth to 
which the drill has penetrated can be at once ascer- 
tained. For drilling blind holes to a certain depth, 


| this arrangement is exceedingly handy, and saves 
| the trouble and loss of time attendant upon with- 


drawing the drill for the purpbse of measuring the 
depth of thehole. The drill to which this neat little 


Another convenient little contrivance is an arrange- 
ment fitted to a planing machine by Messrs. Pratt 
and Whitney, for enabling the man in charge to 


makers also show a very good quadruple drill for 
light work ; a small horizontal drill, very handy for 
some kinds of work ; a copying machine, including 
some novel and excellent points of detail; a good 
milling machine, a very simple machine for grinding 


occasion, to describe fully ; but of which the nature | 





———————— . - ae rhs aon z ‘ i ht ae rm: a: ST ancl 
be taken on the same card. They also show several |centrie or cone chuck. By a very ingenious ar-] Rhode Island. This firm exhibits three of their 


| serew machines, the largest of these machines 
| being suitable for making from bar iron aij 

kinds of set screws and studs ordinarily used in an 
engineer's factory, while the smallest is adapted 
| for turning out the smallest screws employe by 
| gunsmiths, clockmakers, &c. It would be difficult 


| to give a fair idea of the special peculiarities of these 


| 


machines without describing them in detail, and to 
| do this would require the aid of engravings, which 
we hope to publish in a future number. For the 
present, therefore, we must content ourselves with 
| stating that both the workmanship and design of 
| these machines are excellent, poe that they tum 
} out exceedingly good work. ‘The same remark wil! 
| also apply to the two milling machines exhibited by 
the same makers, one of these being intended for 
| small and the other for larger work, and both being 
| machines of a very useful type. In connexion with 
these machines, also, is exhibited a gear-cutting 
| attachment, this apparatus heving 13-in. centres, 
jand a 20-in. dividing plate containing 4294 holes 
| By this plate can be divided all numbers up to 75, 
and all even numbers up to 150. The same makers 
also show some of their patent cutters for the tecth 
| of wheels, the peculiarity of these cutters being that 
}each tooth or blade has the same section through- 
out, and the cutters can thus be simply sharpened 
| by grinding the blades straight across their faces, 
In consequence of the constant section of the blades 
the grinding does not in any way modify the form 
|of teeth cut, while the curved contour given to the 
blades insures the necessary clearance, the grinding 
reducing the diameter of the cutter over all. This 
cutter is a vast improvement on the ordinary forms, 

The last group of tools we have to notice here is 
that of Messrs. Stiles and Parker, of Middleton, 
Conn., this firm showing some very neat punch- 
ling presses, &c., in which the height of the tool is 
adjustable by an eccentric turning within another, 
and also a very good hammer, of which the tup 
works between guides and is raised by a strap, this 
strap being wound on a small drum ptoree by a 
spindle, which revolves in bearings at the top of the 
guide standards, ‘The drum is not fixed to the 
spindle, but is connected to it by a friction clutch, 
while it is released by the tup coming into contact 
with a stop, which is adjustable at different heights 
according to the stroke required. The pressure of 
the foot on a treadle brings the clutch into gear, and 
causes a stroke to be made. The tool is a very 
useful one for general use in a smith’s shop. 

We have now completed our general survey of 
|the machine tools (for working on metals) exhibited 
in the American section of the Machinery Hall. 
Many of these tools we hope hereafter to illustrate 
and describe in detail, and our object in the present 
— preceding notice has been therefore merely to 

direct attention to salient points, leaving details for 
| subsequent treatment. It will, we think, be seen from 
| what we have said that the American exhibits of ma- 
| chine tools are of special interest, and that they are 
| decidedly characterised by great originality of design. 
'In this respect they are, in fact, distinguished 
| beyond any other collection of machine tvols at 
Vienna, each tool shown in the American section 
being a speciality of its makers, and embodying 4 
greater or less number of ingenious devices, which 
distinguish it from the productions of other firms. 
The workmanship, too, of the various machines 
shown is excellent, and every care appears to have 
been taken to insure accuracy. The only fault, in 
fact, which we have to find with the American ma- 
chine tools is, that some of the frames are not what 
they should be. With a few exceptions—and 
notably Messrs. Sellers, whose frames are excellent 
| —our American friends are apt to run a little wild in 








| readily reverse the motion of the table by hand, and | the matter of frames, and we miss in their designs the 
| thus to quickly adjust the length of cut. The same 


lsolidity and simplicity which distinguish the pro- 
ductions of our ofine English firms. Hollow or 
cored frames are not so largely used in the United 
States as they are now with us, and the ribbed 
iframes which are as although probably amply 
strong enough for their work, are apt to be dis- 





noticed, but they are equally distinguished by good | milling tools at any desired angle; and a shaping | tinguished by many unnecessary curves and twists, 
workmanship, and by the care bestowed upon the | machine fitted with a very convenient form of vice, | which certainly do not add to their rigidity, aad 


design of the details. Prominent amongst the ma- 
chines shown by this firm are a set of tools of dif-| 


arranged to ip and hold the articles to be operated 
upon at any desired inclination. ‘These tools are 


| which we cannot regard as lines of beauty. ‘This is 
| especially noticeable with the legs for supporting the 


ferent sizes for producing set screws of various| all well and accurately made, and they show great | smaller machines. In the design of machine framing 


kinds, studs, pins usedin gun works, &c. In these 
machines the bar—which may be of round, square, 
orany other section—from which the screws are to 
be produced is put in through the hollow spindk 

of the wort and is fixed, when the desired 
length has been protruded, by the aid of a con-| 


ingenuity in their design and adaptation to special 


give full description hereafter. 


| there is, however, we believe a steady improvement 
work, Of many of them, as we have said, we hope to | 
| expect that in a few years the productions of all the 


taking place amongst American makers, and we 


Another firm whose exhibits occupy a prominent | leading firms will be as good in this respect as they 
position in the American section is the Brown and | undoubtedly now are in other and perhaps more im- 


Sharpe Manufacturing Company, of Providence, | portant details. 
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BOILER EXPLOSION AT BRADFORD. 

Tue following interesting report on the recent. boiler ex- 

Josion at Bradford, has recently been made by Mr. John 
Waugh, the engineer of the Yorkshire Boiler Insurance and 
Steam Users” ——e fe are indebted to Mr. Waugh for 
copies of the sketches from which the accompanying illustra- 
tions have been prepared : 

GEsTLEMEN, 

In accordance with the instructions received from the 
Chief Constable, I beg leave to report upon the boiler 
which exploded in Keighley-street, Silsbridge-lane, Bradford, 
on the 23rd instant. 

The boiler is 3 ft. in diameter and 9 ft. long, was origin- 
ally the firebox end of the flue of a double or single 
flued boiler. It was made of Bowling iron, and was selected 
by Joseph Northend to be made into a steam boiler for 
him by Messrs. Holdsworth at their works, Bradford. It 
was made into an externally fired boiler by putting on a 
flat end plate to the outside angle iron of the front end of 
flue, and a plate, dished outwards, rivetted to the shell at the 
back end, as shown in the sketch. The plates were full 
three-eighths of an inch, and the ends seven-sixteenths of an 
inch thick. The original angle iron was two and a half inches 
by two and a half inches by half aninch. The flat end was not 
stayed in any way to the shell or back end, as is customary. 
The flat end plate was stiffened by two pieces of girder iron 
eighteen inches long, seven inches by five inches by one 
inch. 

From Messrs. Holdsworth the boiler was purchased by 
Joseph Nort hend of Dryd-strect, Wakéfieid-road, who 
worked it about two years, and then sold it to Messrs. Kitson 
and Sutcliffe, fitters and turners, now of Harris-street, 
Leeds-road, who worked it for twelve months, and sold or 
traded it to Thomas Stephenson, machine broker, Thornton- 
road, from whom Messrs. Bower and Shackleton purchased 
it about three years ago, when it was worked in the position 
shown upon the sketch produced. The boiler has been fre- 
quently repaired at the outside angle iron end by John 
Rous, who has since gone to America. Some fifteen months 
ago Messrs. Barker Brothers, of Lister Hills, were called in 
to repair the outside angle iron at the bottom where shown 
upon the sketch. You will observe that this outside angle 
iron is the weak point of the boiler, because it is subject to 
the action of the flame without any water being able to come 
in contact with it. Messrs. Barker Brothers advised the 
removal of this outside angle iron, and the putting in of anew 
inside angle iron. This was not done. A new piece of angle 
iron 18 in. long by 3 in. by 3 in. by } in. was rivetted on without 
stripping pieces, that is simply “ butt — and a new 
plate 15 in. deep was put to theend. Where a piece of the 
old angle iron had been broken away, a copper rivet was put 
in to fill up the space. Messrs. Barker Brothers recommended 
the turning round of the boiler, that is, putting the outside 
angle iron end tothe back, which was done ; still the flame 
impinged upon the angle iron, as shown upon the sketch, 
taking the nature out of the iron, or, in other words, burn- 
ing it, 

The boiler was provided with the following fittings : 

One Smith’s steam gauge. The boiler was fed from the 
town’s main by a jin. common tap, and two iron plugs to 
let the water out of the boiler. 

One enclosed lever weighted safety valve, having an area 
of 1.227 (say one, decimal two hundred and twenty-seven) 
square inches, and I find that the highest pressure which 
could have been placed upon the safety valve, provided that 
only the weight produced was in use, would be fifty-two 
pounds (52.172 1b.). The valve would have allowed the steam 
to blow off at this pressure had it been in working order. 
But I found upon examining the valve that the spindle was 
corroded fast to thecover. I subjected the valve to a pres- 
sure of 280 lb. on the square inch, when the valve wept a 
little, but the above pressure was not sufficient to lift the 
valve. 

I wouldremind you that although the shell might have 
resisted this pressure before rupture had taken place, yet the 
flat end could not, in my opinion, have resisted more than 
one-fourth of that pressure before it parted from the shell. 

The primary cause of the explosion is attributable to the 
fact that, through the corrosion of the spindle of the safety 
valve, it had become inoperative and eotlens. 

I remain, gentlemen, 
Your obedient Servant, 


: Jons Waveun. 
Bradford, July 29, 1873. 








Forsias Mazasvggs axp Enouisu Equivatests.—We 
notice that a very useful pamphlet has been recently pub- 
lished, containing a series of tables for the conversion of 
weights and measures, money, &c., into English or foreign 
equivalents. There are altogether thirty tables, the first four 
ot which are for the reduction of French in to English money 
and vice versd. Tables Nos. 6 to 9 are for the changing of 
avoirdupois units in to kilogrammes, and of kilogrammes into 
tons, hundredweights, quarters, and pounds, and the four 
following are for the conversion of measures of length into 
French or English equivalents. A similar series is compiled 
for German measures, and a third for those in use in Russia, 
while an appendix is added containing tables of decimals of 
aton and hundredweight carried to four places of decimals, 
with others for converting kilogrammes into English weights, 
carried out to a greater Lagees of precision than those in the 
body of the pamphlet, although the latter are all exact 
enough for practical purposes. The tablesare all very clearly 
and simply artanged, equivalent values of the money, weight, 
or measure to be converted being arranged in vertical 
columns of units, tons, hundreds, &c., so that the process of 
tonversion becomes simply a matter of addition. This little 
work has been pre by Mr. John C. Duncan, secretary 
of the Atias Steel and Iron Works, Sheffield (John Brown 
and Co., Limited), especially for the use of their works, 
The price does not appear on the pamphlet, and we regret, 
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Warer Svuprty or Sr. Jonn’s—Mr. William Morris, of 





therefore, we cannot give it, but it is evidently a very 
moderate one. 





the firm of Kinipple and Morris, of Westminster and | 


1858 to establish telographic communication between E 
and Crete. vor 
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Svpmauine TsieGRaPey in THE Levant.—lIt is ¢ 
that a submarine telegraph cable will be laid shortly between 


Greenock, has recently returned from Canada and Newfound- | Alexandria and Crete, and thence to Zante and Otranto on 
land, having been called upon to report on the present de- 
ficiency of water at St. John’s; and to devise means of pro- 
viding for a more efficient supply of water thereto. 


the Italian coast. An unsuccessful attempt was made in 
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BLAST’ FURNACES. 
‘ , 
Bittgenbach's System of Constructing Blast Furnaces.* By 
Faasz BOrrersnacn sser Hlitte, Prassa 


Havina been requested by the Iron ar 1 Steel Institute, of 
which I have the honour to be a member, to preparear rt 
spon the blast furnace system, known as the Bittgenbac! 

for the meeting to be held at Lidge, in Au t 
have now the honour of sending the ! wing @ 
seription . 

In 1869, 1 undertook the management of the Neuss Sme!t- 
ing Works, situat nthe Lower Ebine, Rhenish Prov 
nd there I found a blast furnace, then just recently er 
. b had not vet been in act peratio# 

in engineer, late of th Lieger strict. who had r 





contrary to the natu tendency f the ga 
This stack being altogether t bulky for me to attempt 
to remove it bodily, I simply contented myself with clearing 
away «s much of it as possible round about the hearth, and 
in such condition as I then brought it to. our blast furnac 
has been continuously at work ever since 186°, under my 
management. The difficulty of working with a furnac 
similarly blocked in, but more especially the fact resulting 
from the experiences of tw or three years’ operat a that 


the fire-proof facings had ¢ mpletely worn away impel 


me to attempt the construction of a blast furnace 


which should be readily accessible on all sides. and follow 
g up this idea, I built ip at our works a blast furnace ft 
high, and 17 ft. in diameter at the boshes 
In justice to my brother, a metallurgical engineer, I must 
v det 


not here omit to state that, in elaborating, and finally er- 





mining upon my plana, I had the adva 
tions and valuable advice. 

In 1867, a model of the above-named blast furnace was 
exhibited in Paris. and I had the satisfaction. not only of 








being complimented upon my idea by a great number of e1 
gineers of every nationality, qualified to express an opinior 
n the ct, but of having conferred upon me, likewise 
the distinetion of an honourable mention on the part of the 
ry of the Exhibition. The articles contributed to the Reeue 
Industrielle of the Exhibition of 1867, by Professor Jordar 
who occupied the Chair f Metallurgy st the Feole Centrals 
in Parie, have br ight my system int notice in Frar 
Since 1867, six French ironmasters have adopted my system 
and have constructed nine blast aces from my plans 
and it cordance with my suggestior Beth in Germany 





and Austria my system has likewise been introduced with 


euc ss at eevera ron Ww rks 











The fundamental idea of this mode of construction, and 
the ads anteges of the system may be sumn ed ur as fol rs 
i. The mason work of the stack is quite independent of 
the blast furnace proper. Each ring or course of bricks 
the hearth, boshes, and inside wall, is readily a 





s i free from any casing, except as regards a emal! 
portion, measuring from 3 ft. to 4 ft. in height, at the widest 
section of the blast furnace 

Consequently, the whole of the above several parte are 
completely bare, and easily reached for any purpose re- 
ven while the furnace is in active operation This 
of 





feature cond « to the duration of the furnace. for in cass 


need any inj 





ed part can be repaired, even when the furnac« 
wat WoTE 

2. The inside wall and the upper part of the boshes being 
cooled by the atmosphere having access thereto, they remair 
in their normal condition without wear, and do not t me 
unduly heated at any time, being, therefore, indefinitely kept 
m a atate of preservation, since there never cecurs a fusion of 
materials at this height 

1. The hearth, 1 the lower portions of the boshes, being 











apt to suffer after a certain time from the destructive actior 
of the materials in a melting state, may be replaced without 
any difficulty whatever w! the work is going on, eo that 
there i# no occasion to apprehend any extinction of t fires 
eo long as the in-wall is not destroyed If putting out the 


res should at any time beeome necessary, the hearth ar 





f a 
the hoshes could be renewed without affecting the in-wall in 
juPrweuely 


4. Fach particular brick being accessible luring the work 
T 





ing of the furnace, and the progress of the fire easily asce 
tained. corrosions can be bviated by cooling down w 
water thrown on the several ‘parte, or by means of ‘water 
veasels or tuveres wherein the wat circulates place 1 r 
theee parte as far as the insid f the furnace, whereby the 
wear and tear can be checked 

The utilisation of the cas at the furnace mouth can he 
so managed as to make yield the hest results The 7 ira 
supporting the platform of the furnace top are gas pil and 
drop into sheet-iron vessels fixed to the summit of the base of 
the stack where it slopes aw ay. These vessels are open on 


heieht, they can be shut down by means of a valve 


measuring a few centimetres square The gas issuing forth 
out of the furnace mouth finds its way into these receptacles 
and in ite passage thr ugh them travels rer a large 
surface of water. Here it deposits the dust while a great 


part of the water suspended in the gas, in a state of vapour, is 
condensed. Consequently, the gas reaches its destination 
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| in a highly purified condition, and may yield the very best 


semilusion, it is 


facilitated, whereby a further saving of fuel is effected 


portion of fuel required for the furnace, constructed upon 


smaller, ceteris paribus | 
| 
' 
| 


7 } 
respectively. 
j 


furnace constructed upon a different principle being capabl 
of withstanding the effect of eve 


will readily admit the almost certainty of its lasting out | 


that the bricks of the in-wall and of the boshes have, up to the 
pr 


examined at any 
at the summit of the in-wall. 


produces hardly any effect upon the bricks, either by dila- P 
one side, ao that when filled with water up to a certain | tion or contraction. Hearth, boshes. and in-wall were ori- | ° 
lve, | ginally fastened together in the Neuss blast furnace by 
means of flat iron binders occurring at the third course alter- 
nately 


over four years ago since I have had the binders removed at 
the hearth and boshes, as well as at the in-wall, in part; for | 4 
I perceived that they served no useful purpose, since the 


7“ 


results in those parts where it is desired to make use of it. 
The arrangement of the said water receptacles allows of the 
withdrawal of the dust or grit, dep sited while in fall work 
ing. and in the event of an explosion, the area of from 5 to 
Ou metres of the water eolumn paralyses as though it were 
a gigantic valve, any injurious cts. In point of fact, in- 
stead of dreading, we rather wish for explosions from time to 
time, since they serve the purpose of clearing off the dust 
and grit that may still be clinging to the inner walls of the | 
pipes. Moreover, there is the advantage of confining these | 
‘ liary appliances to a spot on the works which does not 








uny way interfere with the general progress of the manu 





Snctus 
rhe gas pipes being supporters also of the platform sur- | 
rounding the furnace mouth or top, render the said platform 
ndependent of the blast furnace proper, and that without in- | 
volving any special outlay. | 
In the first days of this erection, critics expressed a fear | 


of 4} parte thus expos d in this blast fur 

















“ hieved only at the e-st of a greater con- | 
impt Bat, contrary to such apprehensions, ex- | 
pe , iply shown that blast furnaces, the brickwork 
iw ‘ore is in direct contact with the outer air 
use less fuel than do tl that are protected by str ng | 
n work, or shut in by means of a second inner casing | 
with a lining of sheet iron; and the opini n expressed by 
from the sins this result. For. in point 
f fact,a bla form at it wer part a smelt 
ng cruci and it is generally known that every expedient 
ivailable is brought into use for the purpose of cooling the | 
walls of this portion of the structure. The boshes ar | 
kind of retort wherein the ore is reduced by means of its con- 
tact with the fuel, and the in-wall is like unto the neck of | 
a retort, and in which the ore is prepared by the action of a | 
t erate heat and contact with the reducing gases. 
If the ore sinking into the in-wa!l section acquires a spongy | 


and continues in this condition without undergoing | 
i is that the effect produced by | 

ust be infinitely greater, and that the ore must 

boshes and of the hearth in | 


” 





a much better state of preparation than if the heat of in-wa 






had partially converted it into cinder, so that the red 
must pass on, incapable of action upon such ore, except | 
superficially. The ore, thus brought into a better state of | 


sity require less fuel in order to its 


= | 





being formed at the in 





| 

) | 
wall zone, it will adhere to the walls and produce concretions, | 
whi always impede t woper working of a blast furnace. | 
When the ore sinks with regularity the smelting process is | 





The truth of the foregoing assertions has been fully esta- | 
ished by the experience of eight years’ working at our | 
works. Coneretions have never been noticed, and the pro- | 





w principle, has always been from 10 to 15 per cent 


When good eoke has been used, excellent No. 1 foundry 






gs have been produced from ores yielding 35 per cent., the 
nsumption of coke being in the ratio of 11 parts to 1 parts 
{ r. Centigrade, under bla 


t ‘mperature of 350 de 


case of white pig it is one part less of good ex ke | 
ev of pig. Touching the fears entertained of un- | * 





severe seasons, the f wing facts have servec 


dispel them in toto 





The blast furnace at the Neuss Works has more than oncx 
n suddenly | yn out for several weeks, owing to causes | ' 
juite foreign to its working capabilities Three of these | * 
suspensions occurred during the war in the year 1870-1871. | 
wing to the want of fuel, and no preparatory arrangements | I 
were made before any of the sa l suspensions of w rk They | 
sted « aspace ranging between three and ten weeks | 





I did not touch the blast furnace during any of the periods 









of stoppage referred to, the most prolonged of them occurring | : 
at atime when the thermometer registered 10 to 17 deg. | ® 
Centigrade, and yet when work was resumed the furnace did 
its work again with surprisip ilarity. On the last occa- 
sion, however, I was obliged raise up the tuyeres, in con- 

juence of the thickening bottom stone. 

For the last two years furnace haa been blown from | © 

metre and 50 centimetres above the original level. It 
behaves admirably, pr “iueing as much as 60. kil | 
grammes in 24 hours. I cannot « eive of any blast | 


1 


ts such as those detailed | d 
hove, and yet remaining fit for work The blast furnace I ;m 








d 


nee, and the condition of its core is such, as yet, that one | ; 
ul r three times the said number of years, considering 
a 


st nothing of their thickness. This may be easily 


for the bricks coming to the outer air may be | 





a 


moment. Their thickness may be un- 


ringly ascertained by piercing the walls with a small pin 

lrill. The walle, be it borne in mind, are but weak, mea 
ring no more than 2 ft. thickness at the base, and 18 in. t 
a 


This thickness they have not lost during an existence of 1 
r 


it years. Experience has shown, moreover, that the core 
furnace being expe sed to the air, the internal heat 





ee 


This precautionary measure appears superfluous. It is 





ling down of the bricks prevents expansion altogether. 


| said tuyeres, which affords a 
| will be able to appreciate without any further explanation 


more powerful in proportion to the more plentiful feeding « 


that must supply this power, only, as the serviceable effect o! 
the gases is perhaps greater when they are used in heating 


ri Indeed, the furnace in the parts referred to is just the same 


as on the day of its erection. 

At Vienna I have exhibited at the Deutscher Pavillon fiir 
Bergbau, Hiittenwesen (No. 8635), a model of this bias 
furnace, in which | have shown the deductions made from an 
experience of the working, during a period of eight years, of 
the first blast furnace of its kind. 

The chief alterations introduced by way of improvement 
consist in a diminution of the stack to a very great extent, at 
that part of it which supports the in-wail, his diminution 
being accompanied, however, by so considerable a sloping 
away from the centre towards the rise of the boshes that the 
space around the hesrth and the boshes has been stijj 
urther enlarged, so that it may be considered as perfectly 
wolated. 

I have also introduced a peculiar description of closed 
hearth, which admits of ordinary working, as well as work. 
ing with a elosed hearth. I have been using this method 
for the last six years with the very best results. Its applica. 


| tion is very simple indeed, and free from the objectionable 
| features of other known methods, since the work of the 


bot 
wit 


m of the furnace can be performed, in case of need, 
mut depending upon the mouth of the tuyere for running 


t 
t 





| off the slag. 


The hearth is closed in by a cast-iron tymp placed in the 
usual position. This tymp arch is cooled by a current of 
water passing through a coiled iron pipe fixed in the cast 


x 


| iron. 


In the centre of this plate there is an aperture or orifice 


| measuring jin. running almost over the entire height, and 
| the cooling pipes are situate as near this kind of slit as 


may be. ‘Lhis slit is closed up by means of ordinary clay, 


| and the upper portion of the slit, is placed 2 in. or 3 in. higher 


than the centre of the line of the tuyeres. 

The slag of the blast furnace, ascending above the dam- 
stone and reaching the level of the tuyeres, runs off easily 
through a hole driven by means of a light steel bar into the 


| said slit; and, since the level of this hole may be altered at 


will, a means is thus afforded for changing the level at which 
the slag is run off over a range of 24in., which is a very 
great advantage in itself; but, in addition to that, ther 
this further faality, namely, that nothing hinders one from 
tapping the melted ore at this same slit. 

I shall not dwell at length upon the advantages of such 
an arrangement, but will simply state that during the six 
years, since I have been making use of it, 1 have been unabl: 
to find any fault with it, and that in my practice it bas 
always possessed al! the advanteges of the closed breast. 

In the said model, I have also applied three rows of 
tuyeres made of gun metal overlying one another, in such 
wise, that the upper row is 2} metres above the first. 


These tuyeres reach into the interior of the blast furnace 


rT) 





| as deeply as the blast tuyeres. Ky means of this plan, the 


walls of the hearth are kept in perfect preservation, and in 
ease of accidents, the blast ny be introduced through the 
vantages that ironmasters 


ot mine. 


Practice has shown that this kind of blast furnace, being 


readily accessible on all sides and at any moment, is far mor 
easily managed than any other system; which fact, practical 
men will readily admit. 


Over and above the adyantages above enumerated, there is 
another, namely, that the construction of such a blast fur- 


; | nace must evidently be, and is, in point of fact, much less 
| costly than that of any furnace built upon another principle 


It takes much less time to build, to dry, and to fire: im fact, 
t is a practical elucidation of your English proverb, “ tim 
8 money. 

Let me add, too, that there is nothing to prevent the ap- 
lication of my system to blast furnaces of all shapes and 


| sizes, and that the largest section would just be the one best 
adapted for illustrating its great advantages, no less, speak- 


g 
ng relatively, than its saving qualities. 

in conclusion, 1 must say, that, to my mind, this systen 
s the most advanced in simplicity of blast furnace eon- 
truction. 


THE COMBUSTION OF GASES. 

m the Rationale of the Combustion of Gases considered : 
relation to an Increased Supply of Heat.* By CHannes 
Bourmy, formerly a Pupil at the Ecole de Liége. July 
1873. 

HE utilisation of the gases of blast furnaces is day by 

ay coming more prominently to the front as one of th 

20st important elements in the smelting of iron. Whit- 


; 


; stoves, the aine hest 
am describing has entered upon the eighth year of its exist- | well's stoves, then, seem to have attained té the very highes 


egree at which the heating of the air is possible ; in practic: 
hey require a very large supply of gas, and their effect will be 





larger number of these apparatus. But we must not los: 


sight of the production of the steam requisite for the blowing 


nd other engines, and it is the gases of the furnaces als 
f 


| the blast than when .they produce steam, it is of importance 


» consume them as little as possible beneath the boilers, 
nd, as a consequence, to utilise to the fullest possible ex- 
nt the number of calorics that they are capable of pr: 
ucing. 

1 hold that the complete combustion of a gaseous mixtur 
laying the part both of an agent of, and material for, com 
ustion, in due proportions, can be brought about only on 
ondition of the said mixture being raised to, at kept at, 


the temperature requisite for the combination of the said 
gases. 


The process of combustion, even though commenced, is 


arrested by chilling the ignited mixture down to the re- 


uisite degree. 


* Read before the Iron and Steel Institute at Liege. 

















































AuousT 22, 1873.] 
¥ “The r we foregoing assertions J found upon the well- 
wn example of a piece of metallic wire gauze placed over 
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" fame, whereby the latter is flattened, but the gases can be 

again lighted up abc-re the wire gauze, provided, however, a 

body state of ignition be kept in that position. The 

«ire gauze is a cold body that puts a stop to any combustion 
progress. 

Gases issuing from chimneys, when subjected to analysis, 

sve disclosed the fact that even at a temperature of 400 deg. 

‘ rade, they still retain a notable quantity of combus- 
e gases mingled with a proportion of the atmospheric 

several times sufficient to admit of their burning, if they 

" ced in a medium heated to the required degree. 

re, we are entitled to conelude: Ist. That the 
erature of 400 deg. Centigrade is insufficient to allow of 
nation of carbonic oxide and carburetted hydrogens 
atmospheric air. 2nd. That boilers, the tempera- 
which hardly exceeds 156 deg. Centigrade, produce 
n ignited gases passing beneath them the same effect as 
s wire gauze upon flame, and that al! their surface being 
oct with the flame extinguishes a portion of it ; in such 
t they are wrapped up in a sort of sheet of gaseous 
that remains unconsumed for want of a tem perature 
nt gh in degree. And the said mixture, notwith- 
is, owing to its composition, pé rfectliy com- 
issues forth out of the chimney without having been 

i to serve any useful purpose. 

Hlowever low we may suppose the speed of the draughts 

we cannot estimate it at less than 3 metres per second. 

r ntly, this sheet, extinguished from the effects of 

with the boilers, represents a most notable 
of combustible gases that rush out of the chimney 
wasted. 
this waste, it will be necessary to consume the 
a special chamber of combustion. wherein they may 
meet with a te mperat sufheently cle vated in 
allow them to burn them es out completely, and 
t beneath the boilers the products of combustion 
h in passing on to the spot will carry with them 
supply of heat produced 
gh I cannet undertake to show a plan in this place 
construction of this chamber of combustion, and 
vould, of necessity, have to be modified to suit the 
ments of each particular case, yet I may direct atten- 
to the fact that the heat-retaining capacity of bricks 
{ as great as their power yielding up their 
i further I may etate that, according to Newton's 
any body is expos d toa source of heat constant 
its temperature does not that aceount rise 
y, Decause the quantity of heat it will receive 
paces of time will be always the same, whereas the 
et by it increases in proportion to the excess of ite 
ature over that of the medium by which it may be 
I 1. 

( ntly, if we cause the gases to be burnt in a 
filled with bricks, the latter w ucquire exactly 
rature which. the gases are capable of producing 

is insure the fullest combustion of the same, while the 

| ts of combustion will issue forth out of the said 
r, bearing away with them the wh of its heat. 

ler such cireumstances, but a very w degree of 

speed will be required, togeth¢ ’ with large-sized 

fire tubes, allowing the gases to stay the longest pos- 

8 t beneath the boilers. 

nt of fact, in preportion as the gases give up their 

t boilers, they will fall down to the lower portion 

fire tubes and will be replaced by hotter gases 

in My Opioion, are the principles upon which must 

ny arrangements having for their object to cause the 

ul consumption of the gases, and thereby afford a 

t ng the maxin supply of heat that can 

ed by any given weight of gas within a unit of 
THE DANKS PUDDLING FURNACE. 

On ft Eermor i] Prey rration of Tron Si * the Danks 
Puddling Furnace. By Cnaries Woop, Engineer, Tees 
lron Works, Middlesbrough. 

I be fresh in the minds of the members of this Insti- 

t t at the meeting at Dudley, in August, 1871, in the 

n of our worthy ex-president, that Mr. Danks brought 
your notice his revolving puddling furnace. The very 

8 tory statements made by Mr. Danks on that occasion 

a commission being sent out by this Institute to 
rica, to examine into the whole question, and the very 
able report of the scientific investigation of those gentlemen 

x known and appreciated by all those who are in any 

way connected with the iron trade. Some of the few defects 

I | out by these gentlemen are the ve large quantity 

al nsumed per ton of pu Idled bar pr luced, and the 
r n to the lining of the furnace when charging with 
g n. This destruction arises from two causes. firstly, 
pigs are generally broken in halves, and are put into the 
ry furnace ebarges of about half a t each. The 

n ng of this pig iron is the most serious item t ntend 

¥ t; the pigs lie in the bottom of furnace impene- 

to the heat; the rotary furnace cannot be set in 

I except with the greatest caution, for fear of the pigs 

rolling over and knocking the lining to pieces; even with the 

greatest care half an bour is often spent in preparing the 
r the next charge. Secondly, there is aleo consider- 
amage done to the lining of the furnace and the iron 

} ed by the presence of a large quantity of silica, which 

is introduced with the pig iron in the shape of sand. To meet 

these difficulties, the American Commissioners proposed to 

r 


ex 


vie 


the iron toa molten state before introducing it into 


turnace, and no doubt at first sight this appears to be the 


ing, but sorachow or other, from causes I am unable 
n—not having had sufficient practical experience— 
i of the iron and the quality is not so good as when 
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the cold iron is charged; perhaps it may in some way be 
accounted for by the fact that the molten iron does not take 
up so much from the fettling, and again, the molten iron not 
being so long in contact with the fettling, may not part with 
so much of its impurities. Then again, there is the serious 
cost of melting by the cupola, which cannot be done much 
under the following sums :— 


s. d, 
Waste of iron in melting 4 per cent.... oe 4 0 
Carrying metal .., eee ees ee 0 6 
Wear and tear of cupola and tools 0 f 
Coals and engine power im en bia ue 
Charging and working cupola eve o«- 1 6 
Coke for melting, ineluding charging 34 cwt. 

at 38s. oe ose oe ose o € 7 

Limestone oes ese eee oe O 

14 5 


Making l4s. 5d. per ton before it goes into the rotary 
furnace. There figures are obtained from a cupola running 
+40 tons per day, and are a fair average cost. It will, there- 
fore, be seen that although the cupola process is undoubtedly 
a saving over the system of melting the pigs in the rotary 
furnace, yet that it is an imperfect and very costly process, 
and it is with an idea that I have succeeded in overcoming 
all these difficulties that I have the pleabure of reading this 
short paper before you. I had the honour at the last meet- 
ing of reading before you a paper on the utilisation of blast 
furnace slag, and I then showed you my models and system 
of granulating the slag as it flowed from the furnace, as well 
as samples showing the perfect manner in which the granu- 
lating and cooling is effected. These samples, for the in- 
formation of the gentlemen here present, I have pleasure in 
showing again on a small scale. The perfect granulating 
action of the machine induced me to try its effect upon iron, 
and I ran the ion straight out of the furnace into the 
machine, and produced the sample of iron on the table before 
you; the application of this to the Danks furnace at once 
suggested itself, and at Mr. Danks’s request I tried a larger 
quantity; this has been since tried in one of the rotary 
furnaces at work at the Tees-side Iron Works, Middles- 
brough, with the greatest success; the charges are brought 
out in about 35 minutes, the quality of the iron is very 
superior, and the yield quite as good as if pigs bad been put 
in, whilst the lining of the furnace ia little the worse. It 
will be seen that by charging the furnace with the granu- 
lated iron, the machine can be set revolving at once, thus 
exposing the whole surface of the iron to the heat, which is 
at once taken up, and the iron is melted in an incredibly 
short time. The tron runs from the furnace into a big ladle 
r dam, whence it is tapped out—in the same way as from a 
cupola—in a small stream into the machine, so as to keep it 
under control and avoid all possibility of explosion. A 
sample of iron is taken from each tapping to show the quality 
of the iron in its granulated state ; the iron is delivered by 
the same machine at one operation into iron trucks, whence 
it can be delivered direct to the puddling furnace. The action 
of the machine will be better understood by consulting the 
drawing. You will observe that it is made in a shape not 
unlike « rotary puddler, only much larger, being from 12 
to 14 ft. in diameter, and having sides, so as to enable it to 
contain between 3 and 4 ft. of water. This cylinder is kept 
in motion by a small steam engine, and will make from five 
to six revolutions per minute, according to the size the iron 
is required to be granulated. You will notice that there are 
a series of buckets or agitators, which, being fixed to the 
cylinder, rotate with it. These buckets or agitators passing 
through the water, keep the water in a violent state of mo- 
tion—the water having a tendency always to rush to the 
bottom—but meeting with the buckets, it rolls over in a 
violent manner. Into this water, the smal] stream of molten 
iron is run, and is scattered as it were in the body of the 
water, where it is held in suépense sufficiently long to pre- 
vent its touching the plates at the bottom whilst in a liquid 
state, and thus avoids all possibility of explosion. On this 
— alone rests the failure of all former attempts to granu- 
ate iron in water, 

The buckets or agitators also elevate the granulated iron 
to the top of the machine, where it drops into a spout, and 
thence into railway trucks or wagons holding about a charge 
for the puddling furnace. In conclusion, I would wish it to be 
understood that I do not claim the invention of granulating 
iron as new, as, to my own knowledge, it has been more or 
less tried during the past twenty years; but what I do claim 
is the very simple and inexpensive mode of producing granu- 
lated iron, and one which will at once offer itself as a 
practical solution of the difficulties before named, and which 
is calculated to effect a saving of at least ten shillings per 
ton on the finished iron. 








THE IRON INDUSTRY OF BELGIUM. 
On the Rise and Progress of the Iron and Steel Industries 
in Belginm* By Jovies Depy, C.E. 

A CELEBRATED countryman of yours, Mr. Layard, whose 
researches have brought to light so many interesting facts 
in connexion with the state of the arts and sciences of an- 
tiquity, has proved beyond a doubt, that at a period when both 
the Briton and the Belgian were little better than barbarians, 
the Assyrians and other Eastern nations knew how to manu- 
facture iron. Relics, 2800 years old, are in existence to tell 
their own tale in this respect. 

In those times of the ‘‘ very long ago,” the Western inhabi- 
tants of Europe, few and far between, were hunters and 
herdsmen, and bad never heard of either bronze or iron as 
materials for their rude tools and domestic utensils. 

We are, however, very ignorant of the state of things in 
this country prior to the arrival of Julius Cesar. Archso- 
logica] discoveries of quite recent date, still unpublished, 
seem to indicate that at the period of the Great Roman con- 
queror’s invasion iron had already been made in Beigium, 
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while it was yet unknown to the inhabitants of the British 
Islands. The oldest records we have eonsist in vast deposits 
of cinder, which cover many acres of ground, and are situated 
at Niew Rhode, between Louvain and Aeischot, in Brabant, 
as well as at Tessenderloo, in the Antwerp campagne, where 
they generally occupy the top of the many ferruginous 
hillocks of that region. The discovery of these relics is due 
to Mr. Piot, sous archiviste of the Government. Along with 
these accuntulations of iron cinder are found flint arrow- 
heads and fragments of coarse pottery, characteristic of the 
earliest dawn of civilisation, and which must have belonged 
to the old pre-historic workers of these deposits. 

At a later period, and ong the Roman dominion, iron 
was produ in very many places in Belgium. Immense 
heaps of cinder are to this day scattered in many parts of 
the country, and several of these are being profitably worked 
in the neighbouring blast furnaces. ewes are being 
pulled down, hills levelled, valleys dug up in pursuit of this 
precious waste of the ancients, this cinder being remarkably 
rich in iron. 

The present inhabitants of the localities where these 
cinders are found, cal] them erayts or craihats de sarrasins, 
or slag of the Saracens, this being a vague denomination 
which was applied to pagans in general, a race of which, of 
nomadic habits there can be no little doubt, must have 
existed in those early days, whose business consisted in the 
working of iron. 

Our simple peasantry attribute the existence of these 
cinders to the work of the Nutons; in the Walloon country, 
to that of the Alver or Halvermannikine ; in the Flemish 
portion of our soil, both denominations being synonymous 
with elves or fairies. 

A lucky circumstance has enabled us to gain an insight 
into the mode of manufacturing iron in these primitive 
ages. Two old furnaces, yet filled with their contents, were 
dug into in the year 1870, at Lustin, between Namur and 
Dinant, a full account of which has been published by M. 
Berchem. 

A simple oval excavation, with a rounded bottom, in a bed 
of clay, the long axis 12 ft., the short one 9 ft. in length, with 
a depth in the middle of about 3 ft., the top being level with 
the surface of the surrounding soil, constituted the whole of 
this apparatus. A channel excavated in the clay, but covered 
over with slabs, conducted the wind into the lower portions 
of the furnace. The opening of this channel was turned in 
the direction of the prevailing wind, which alone no doubt 
was used as blast, so that iron could only have been made on 
windy days. 

The modus operandi must have consisted in the piling - 4 
of successive layers of ore and wood, or perhaps of charcoal, 
until the vessel was filled up, and the erection on the top of 
an immense mound of wood. After a lengthened period of 
time the desired end of reducing oxide of iron into malleable 
iron, without passing through the intermediate state of pig 
metal was effected. 

The lower portion of the ball extracted from. the Lustin 
furnaces, furnished, when analysed, 93.48 per cent. of iron, 
0.37 of carbon, 4.94 of vitrifiable substances, and 1.21 of 
sulphur, phosphorus, and manganese. The middle portion stil! 
contained 36 to 40 per cent. of iron, along with silica, lime, 
and alumina. 

During the Roman dominion iron was manufactured in 
many places, such as Moseée and Halloy, in the province of 
Namur, in the valley of the Bocq, near Dinant, in the region 
of Entre Sambre-et-Meuse, at Vodecee, at Kehlen, in Luxem- 
bourg, and; many other spots. In all these localities, as well 
as inthe ruins of Roman villas, grindstones, pottery, and 
other antiquities are found, along with cin“er pe iron, 
which establish the period of their deposition. 

From this time forward, until we come to the tenth century, 
little is known of the movements of our iron works; but con 
cerning this period documents exist which show a prosperous 
state of our iron trade, and assure us that permanent furnaces, 
built of stone, and lined with clay, and clevated above the sur- 
face of the country, had replaced the underground affairs of 
the earlier ages. The fluss, or flossiffen, had replaced the 
stick, or wilfsifen, and remained in use for a long period 
afterwards. 

In the twelfth century, iron was made to perfection in the 
Netherlands. In 1345, William, Count of Namur, granted 
great privileges to the workers of iron, and among them to 
the furnace of Dames, near Namur, which was at Worth in 
1349. Unfortunately, from the twelfth to the fifteenth 
cénturies little more than political struggles and bloody wars 
are recorded by the historian, to the neglect of the nobler arts 
of peace. In 1468, all the works near this city of Lidge were 
destroyed by the soldiery of Charles the Bold, of Burgundy ; 
the city iteelf was sacked and burnt down, and no fewer than 
40,000 of the inhabitants of the locality perished by the 
sword, This,as may be supposed, gave a momentary check 
to the industry of this bold and enterprising race. 

At the close of the fifteenth century, leather bellows were 
in use for driving the blast into the furnaces of the district of 
ige. In 1560, no fewer than 35 blast furnaces and &5 forges 
were in operation throughout the country. In the year 
1635, Philip the First granted special privileges to the iron- 
masters of Namur. We know that in 1693, a charcoal blast 
furnace required 110 labourers, including wood cutters and 
ebarcoal burners, that a finery needed 30 men, and a splitting 
mill 10. Empiricism and simple practice were alone known 
until the middle of the eighteenth century, which ecorre- 
sponded with the end of alehemistry, all searchers for the 
philosopker’s stone being at this period liable to imprison- 
ment, or to the more unpleasant infliction of corporeal 
——- as is shown by the edicts, dated 1781 and 1735. 
rowards the middle of the last century, charcoal began to 
become very searce and expensive, just as it did in England, 
and in both countries experiments were made to replace 
its use by that of coal. On your side Sturtevant and 
Dudley were the pioneers; on our side, the first trial on 
record was made in 1760, at Julenville; the next was at Bou- 
vignes, where Mr. Amand, in the year 1800, made 12 tons of 
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mixture of coke and charcoal. In 1837 Octavius de Strada 
also proposed ite use, but failed practically, as did most of 
those who tried the new fuel. 


General Committee of the Bavarian Agricultura] Company, 


In 1784, Cort and Partnell published their process for con- | 


| Messrs. Fowler and Co., agricultural machines, Leeds, 


Great Britain. 


at Munich, German Empire. 


verting pig iron isto malleable iron in a reverberatory fur- | General Government ot Algeria, French Colonies. 
nece, and the Abbé Needham, who was at this period director | Messrs. J, and F. Howard, agricultural machinery, Bed- 


of the Brussels Academy, made many interesting experi- | 
| Landes-Agricultur-Verein, of Buda-Pesth, Hungary. 


ments on the same subject, full details of which are to be 
found in the memoirs of that learned institution. The great 
French Revolution soon after this — cast a gloom of 
Europe, and spread desolation t 

region. After peace and quietness were restored, things 
began little by little to recover. In the year 15/0, circular 
biast furnaces replaced the octagonal ones in use ‘until that 


period, their height was raised at the same time from 1 e, 


26 ft., and to the then enormous product of 3 tons per day. 

In 1817, John Cockerill, your great countryman, who is 
considered here as the founder of the modern Belgian iron 
trade, started the works of Seraing, and in 1823 he erected the | 
first genuine coke blast furnace in this region. In fact, until 
1830, this remained the only coke furnace in the province. 

In 1819, MM. Lejeune and Billiard, at Fontain Leveque, 
created a sensation by the building of a double-acting steam 
engine, working to between three or four atmospheric pres- 
sures. 

Railroads and capital united now to promote industry in a 
young nation which had just then broken its bonds, and 
was inhaling the first refreshing breezes of its independence 
and free institutions. From the year 1830 until this day our 
iron industry has regularly increased in importance, and if 
we exclude a few dark years, such as 1439, 1843, and 1848, 
few nations can boast of such a rapid progress. 

In 1830, Namur had 4) charcoal blast furnaces and 1 
coke furnace, producing 602,500 quintals; 72 fineries, 15 
rolling mills, 7 foundries, and 15 puddling furnaces. In the 
same year, Hainault had 4 coke and 3 charcoal furnaces at 
work and 8 idle, and 10 fineries. Puddling furnaces existed 
only at Acoz, at M. de Dorlodot’s, and at Fast at Mr. Du- 
pont’s. In 1830, Luxembourg, including the Grand Duchy, 
which had not been wrested from us, had 21 furnaces pro- 
ducing 9200 tons of iron 

In 1830, ores were still sold in the province of Hainault 
at so much per “cense,” which consisted of a pile of ore 4 
metres square and 0.75 metres high, weighing from 114 to 
12 tons gross, and worth from 36 to 40 francs. In the pro- 
vince of Namur the “ cense” was only 2.66 metres square 
and 0.382 high, weighing about 3 tone gross, and worth from 
5 to 12 francs, equivalent to 25 or 30 francs washed ore. 

(To be continued.) 


THE VIENNA EXHIBITION. 

We publish below a complete list of the recipients | 
of the diplomas of honour, awarded by the jnter- 
national jury of the Vienna Exhibition. 

GROUP L 
Mrisino asp METALLURGY. 

Administration of the Royal Mines of Prussia, German Em- 
rire. 

Mining Company, Monteperri, Italy. 

Bochum Company, for mining and the manufacture of cast 
steel, German Ff mpire. 

Mr. Joseph Chaudron, Brussels, Belgium, mechanical rock- 
boring 

Prince "Paul Demidoff, Russia, manufacture of iron and 
copper. 

Eisencomptoir, Sweden. 

Geological Survey Uffice, Calcutta, India. 

Royal Saxon Mines at Frieberg, apparatus for the separating 
of mixed ores. 

Coal Mine Companies of Bascoup and Marimont, Belgium. 

Mr. Friedrich Krupp, Essen, German Empire, guns, products 
of cast steel. 

Geological Office at Berlin, German Empire. 

Mvesrs. Laveissdre and fils, Paris, France, manufacture of 





copper 
March id's Slate Company at Eisleben, German Empire. 
Austrian State Railway Company, Mining Department 
(also in Groups XLII. and XVLIL). 
Mr. Joh. Day. Stark, Kasnau, Bohemia, Austria, mining 


products. 
GROUP IH. 
AGRICULTURE. 

Mr. Albaret, Paris, France, agricultural machinery. 

Messrs. Louis Bignon, pére and fils, Théreville, France 

Dr. Blankenhorn, Carlsrahe, German Empire, improvements 
in wine culture 

Centra) Uffice of Agricultural Societies, Darmstadt, German 
Em re 

Cc nteal Office of Agriculture for Wiirttemberg, Stuttgart, 
German Empire 

Central Office for Agriculture for Baden, Carleruhe, German 
Empire. 

Civil Government of the Island of Cuba, tobacco, Spanish 
Colonies. 

Messrs. Clayton and Shuttleworth, Vienna, agricultural 
machinery (also in Group XIII.) 

Collective Agricultural Exhibition of the Kingdom of Bo- 
hemia, Austria. 

Commission for the Examination of the German Sea, Kiel, 
German Empire. 

Imperial Japanese Commission 

Compagnie Forest iére du Parana, Brazil. 

Cuerpo de Inginieros de Montes, Spain. 

Administration of the Agricultural Department of the 
French Board of Trade, France. 

Administration of the Agricultaral Department of the Bel- | 
gian Board of Trade. 

Administration of the Government Farms of Baden. 

Keole d’ Horticulture de Vilvorde, Belgium. 

Swiss Forstrerein (also in Group XVIIL) 








ford, Great Britain. 


Imperial Agricultural Society of Vienna. 


| Messrs. Masquelier and fils, Algeria, French Colonies. 
wroughout our mineral | Administration of the Imperial Farm of Russia. 


Ministry of the Royal Marine of Portugal. Product of the 
Portuguese Colonies. 

soard of Trade of Baden, German Empire. 

M. Louis Pasteur. Paris, Scientific Investigation on the 
Diseases of the Silk Worms. 

Messrs. Ransomes, Sims, and Head, London, Great Britain, 
agricultural machinery (also in Group XLIL) 

Imperial Brazilian Government, culture of coffee. 

Sina Simon, Freiherr von, Hungary. 

Société d’ Agriculture de I Hérault, France. 

Royal Italian Administration of Forests. 

Royal Prussian Administration of Forests, German Empire. 

Royal Hungarian Administration of Forests. 

Plantation for Wine and Fruits at Khosterneuburg, Lower 
Austria. 

Mr. Walter A. Wood, Reaping Machines, United States of 
America. 

Mr. Zimmermann, Halle, Agricultural Machinery, German 


Empire. 
GROUP III. 
Cugmicat InpvustTRy. 

M. Charles Bardy, France. 
M. T. Coupier, France. 
Dr. A. Frank, Strasefurt, German Empire. 
Messrs. Gessert Brothers, Elberfeld, German Empire. 
Messrs. J. R. B. Geygi, Basle, Switzerland. 
Messrs. Charles Girard and De Laire, France. 
Dr. ©, Griibe, German Empire. 
M. Charles Lauth, France. 
Dr. Liebermann, inventor of the mode of producing alizarin 

from coal tar, German Empire. 
Dr. Liebreich, Berlin, German Empire. 


| : —— 
| M. Lucius Meister, Briining, German Empire. 


Mr. H. Merle, Alais, France, manufacture of chemical pro- 
ducts. 

M. A. Poirrier, Paris, France 

Royal Government of the Netherlands, culture of China 
trees 

M. Schaffner, Director, Aussig, Bohemia, Austria. 

Messrs. Scblising and Rolland, German Empire. 

M. E. Solvay, Belgium. 

GROUP VIL. 
Mera Ispvusrry. 

Lauchhammer Company, bronze and iron castings, German 

Empire. 

lenatbengee Haupt-Gewerkschaft, manufacture of iron and 
steel, Austria. 

Anonyme Gesellschaft der Hobéfen Hiitten und Kohlen- 
werke, in Schlesien, Belgium. 

MM. F. Barbedienne and Co., art castings of bronze, France. 

Mr. Henry Bessemer, new manner of producing steel, Great 
Britain. 

M. Boucheron, Paris, France. 

Messrs. Brevillier and Co., manufacture of iron ware, Vienna, 
Austria. 

The Broughton Copper Company, Manchester, parts of 
machines, Great Britain. 

Messrs. John Brown and Co. (Limited), Sheffield, railway 
material of Bessemer steel. 

Messrs. Charles Cammell and Co., Sheffield, iron and steel, 
Great Britain. 

M. Filippo Campiaggio, Mailand, iron industry, Italy. 

M. Agosto de Castellani, Rome, Italy. 

Messrs. Charles Chandoir and Hyat, iron tubes, Luttich, 
Belgium. 

Messrs. Christophe and Co., bronze wares, Paris. 

M. Aatoine Durenne, Sommevoire, art castings, France. 

Messrs. Elkington and Co., Birmingham, manufacture of 
gilded bronzeware. 

M. Eugene Prosper Fontenoy, Paris, bijouteries. 

Messrs. Ganz and Co., Ofen, Hungary, castings. 

Blast Furnace and Foundry Company of Val d’Osne, of 
Paris, art castings. 

Mr. A. E. Kéckert, Vienna, Austria. 

Landore Siemens Steel Company, Great Britain. 

Messrs. Mellerio fréres, Paris. 

Mesers. Monduit, Becket, and Co., Paris. 

M. Hermann Ratzersdorfer, Vienna, Austria, works of arts 
in gold and silver. 

M. Louis Ravenné, Berlin, bronze wares, German Empire. 

Count Stolberg Wernigerode’s Works at Ilsenburg, art 
castings, German Empire. 

Messrs. hiebaut and fils, Paris, bronze castings. 

M. P. Zuloaga, Eibar, Spain, gold, silver, and iron ware. 


GROUP XUL 
Macuisery asp Means or Transport. 
Humboldt Company, for the Construction of Machines, Kalk, 
near Deutz, air-compressing apparatus and rock-drill. 
Siichsische Maschinenfabrik-Actiengeselischaft, Chemnitz, 
steam engines, German Empire. 
M. Lucien Arbel, France, Rive de Gier, wheels. 
Messrs. Bede and Co., Verviers, steam engines, Belgium. 
Messrs. Binder fréres, Paris, carriages. 
Messrs. J. and C. G. Bolinder, Stockholm, tools, Sweden. 
M. A. Borsig, Berlin, locomotive, German Empire. 
Messrs. Burmeister and Wain, Copenhagen, marine engines. 
Chemnitzet Werkzeugmaschinen-Fabnk Actiengessellschaft, 
Chemnitz, tools, Gernaan Empire. 
Messrs. Combe and Barbour, Belfast, spinning machines, 


M. Corliss, United States of North America, i 

‘ me 

in the construction of steam engines. ee 
M. L. Deny, Paris, tools. 

Donau Dampfechifftahrts-Gesellechaft, Vienna, marine en- 


gines. 

Messrs. Escher, Wyss, and Co., Zurich, spinnin 
machinery, Switseria nd. ; : Sant pe 

Messrs. W. T. Galloway and Sons, Manchester, steam boilers 
Great Britain. ’ 

Kolomvra’s Engineering Co., Russia. 

Messrs. Keilmann, Ducomman, and Steinlen-Mihblhausen 
tools, German Empire. sty 

Mesers. Kinig and Bauer-Oberzeil, printing presses, (Ger. 
man Empire. 

Messrs. S. Lawson and Sons, Leeds, spinning machines 
Great Britain. 

M. Le Chatelier, Paris, steam brakes. 

M. Carl Marius, Vienna, carriage. 

Markische Maschinenbau, Anstalt, Wetter-on-the-Rubhr 
steam hammers. 

Dingler’s Engine Works, Zweibrticken, steam engine, Ger. 
man Empire. 

Engine and Wagon Works of the Royal Hungarian State 
Railway, Buda, Pesth, locomotive. 

Messrs. Nagel and Kaemp, Hamburg, turbines, German 
Empire. 

Messrs. Platt, Brothers, and Co., Oldham, spinning machines 
Great Britain. : 

Messrs. Quillaeq and Co., Anain, mining machines, France. 

Messrs. Rieter and Co., Winterthur, tools and spinning 
machines. - 

Messrs. William Sellers and Co., Philadelphia, tools, United 
States. 

Messrs. Seyss and Co., Atzgersdorf, near Vienna. 

Messrs. Sharp, Stewart, and Co., tools, Manchester. 

M. G_ Sig], locomotive, Vienna, 

Société John Cockerill, in Seraing, Belgium, marine engines 
and locomotives. 

Austrian Siidbahn-Gesellschaft, Vienna, locomotive and 
carriage. 

Messrs. Sulzer Brothers, Winterthur, steam engines 
Switzerland. 

Messrs. F. and A. Tulpin Brothers, Rouen, singeing ma- 
chines, France. 

Siichsische Webstublfabrik, Chemnitz, Mechanical Loom, 
German Empire. 


GROUP XVIL 
MaRine ENGINESRING. 
Baudeputation of Hamburg, German Empire. 
Department for the Lightening of the Coasts at Washington, 
United States. 
Royal Swedish Department for the Lighting of the Coast. 
Administration of the Lighthouses in Japan. 
German Society for the Saving from Shipwreck, Bremen, 
German Empire. 
Obuchon’s Cast-Steel Works at St. Petersburg, Russia. 
Imperial Marine Section at Vienna. 
Naval Administration of Russia. 
Administration of Public Works in Spain. 
Société Centrale de Sauvetage des Naufragés, France. 


GROUP XVIIL 
Crvrt ENGINEERING. 

Amsterdamische Canal Maatschappy, Netherlands, hydraulic 
construction. 

Baurath, Kauptstadtischer, in Buda-Pesth, Hungary, build- 
ings. 

MM. Belgrand, ingénieur, France, hydraulic constructions. 

M. P. Cahand, Netherlands, Dimme, hydrostatic construc- 
tion. 

Cologne Minden Railway Co., Cologne, Construction of rail- 
ways. 

M. Julien D’Andrimont, Belgium, workmen’s houses. 

M. G. yon Diesen, Netherlands, Bridges Commission for the 
regulation of the Donau, Austria. 

M. Due, France, public buildings. 

Ecole des Ponts et Chaussées, Paris, roads and bridges. 

Kaiser Ferdinands, Nordbahn, Vienna. 

Funta consultivo de Caminos Canales y Puentes, Spain, 

publie buildings. 

Ministére des travaux publics, France, plan of models of 
buildings. 

Home Office of W irtemberg, irrigation works. 

Ministry for Public Works in Hungary, buildings. 

Ministero dei Javori pubblici of Italy, lighthouses. 

Administration of Hydraulic and Road Construction, irriga 

tion and regulation of rivers, German Empire. 

MM. Reymand. France, improvement in lighthouses. 

Rhenish Railway Company, Cologne, bridges, German 

Empire. 

Town Council of Pesth, public works, Hungary. 

Town Council of Paris, public works, France. 

Tortonia al ge drainage works, Italy. 

Mr. Gustav Wex, Vienna, hydraulic construction, Austria 


SS 


Tue Geruaw Navy.—The annuasire of the German nary 
has just appeared at Berlin. The list of officers, vessels, &c., 
shows that very great pro has been made in developing 
the naval forces of the German Empire, whieh has now at- 
tained a respectable rank as a maritime power. 





Norrmers Beneat Rattway.—The Secretary of State for 
India in Council has withheld his sanction for the present 
from the Northern Bengal Railway. The engineers have 
gone to Darjecling for the rainy season, and they are plan- 
ning the next year’s work. They have sketched out 175 miles 
of line, and they have ad an improved route, which 
makes the distance from the Ganges to Julpigoree shorter 
by seven miles than that proposed in the first instanee. The 
estimates for the different lengths of line vary from 5400/. to 





Great Britain. 


67001. per mile. 
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SHEARING 


MACHINE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. ENGLERTH AND CUNZER, ENGINEERS, ESCHWEILER-AUE. 
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Amonast the exhibits of Messrs. Englerth and Ciinzer, 
{ Eschweiler-Aue, in the Machinery Hall, at Vienna, is the 
large punching and shearing machine with steam engine 
ttached, of which we give engravings ab As will be 
f from the dimensions, the machine is adapted for heavy 
work, and it will cut sizes up to 2in. by 23 in. The two 


sides of the machine are fitted with shears for plates and 
angle irons respectively, the blades of the shears being in 
each case disposed at an angle of 45 deg. with the axis of 
the machine. The motion is given to the rams by connect- 
ing rods attached to crank pins formed on the end of the 
main shaft, loose blocks interposed between the ends of the 
connecting rods and the rams, and capable of being with- 
drawn by hand, constituting the stop motion. 

The main shaft of the machine carries a spur wheel,which 
is geared into by a pinion on a counter 
carrying another spur wheel which is driven by a pinion on 
the crankshaft of the engine. The steam cylinder, which 
is boited to the side of the machine, is 315 millimetres 
(12.4in.) in diameter by 400 millimetres (153 in.) stroke, 


while the whole arrangement is so clearly shown by the | 
engravings that any further detailed description is unneces- | 
sary. We may add, however, that the makers of the ma- | 


chine we illustrate construct machines of a similar type of 
much larger sizes, the largest having a steam cylinder 3 ft. 


ljin. in diameter with 3 ft. 73in. stroke. The machine | 
exhibited is substantially built, and although not charac- | 


terised by any high finish appears well adapted for its work. 








New Jexszy Rarix0ap.—This line is to be widened from 
Elizabeth to Rabway. Two more steel tracks are to be put 
down, one on each side of the present tracks. 


shaft, this shaft | 


RAISING COAL. 


On “ Winding and other Appliances for Coal Mining.” By 
Wittram Kamp, Chief Engineer at the Mines of John 
Cockerill and Co., Seraing.* 

Apart from proper arrangements for drainage, ventila- 

tion, and underground hauling, the two main branches of 

the general business at a coal mine in active operation are the 
following, namely, the cutting and removal of the coal from 
the bed formed for it by nature, and, secondly, its carriage 
to the pit bank. The cutting out of the coal is performed 
according to a great variety of methods, each adopted on 
account of its special fitness in the different coal measures. 
The engineer is bound to take into account the character and 


| composition of the seams; their density and hardness; their 


position in respect of inclination; the degree to which 
fire-damp may be generated; and the nature and solidity of 
the roof of any given coal seam. 

The whole of the above-named different conditions are apt 
to vary greatly, not only as between one basin or country 
and another, but as between seams appertaining to one and 
the same bed or pit. Consequently, a mining engineer must 
pursue his plans subject to such physica! peculiarities of for- 
mation which leave him no choice between two different 
systems of mining. 

The shape and form of the cuttings must depend upon 
local considerations. This will be readily admitted by an as- 
sembly of English engineers, in whose country there are as 
many different systems of mining as there are coal basins 
themselves. Perhaps this statement would be even more 
thoroughly understood and appreciated by the members of a 


j 
} 


coal institute than by those of the Iron and Steel Institute. | 


Anyhow, there will be no occasion to dwell at greater length 
* Read before the Iron and Steel Institute at Liége. 








upon the absence of the necessity for arguing in favour of 
the reasonableness of adopting special plans of mining for 
different pits. In point of fact, to enter upon the question, 
would involve the writing of a treatise, which, from its ex- 
tent, would be hardly in keeping with the due proportions of 
an account drawn up for the purpose of being read at a meet- 
ing where metal alone enjoys a right of citizenship, and at 
which the coal mining interest ventures to attend only in the 
guise of an intimate friend, admitted on sufferance. The 
only point I shall take leave to notice in passing, because it 
will como upon foreigners connected with industrial pursuits 
in the shape of a startling piece of news, is this, namely, that 
within the area of our Liége coal basin, in certain pits en- 
joying the reputation of being the most profitable in point of 
yield, the average daily output per hand engaged in the 
mine is from six to eight heetolitres, which is equal to 1} day’s 
work ton of coal won. 

In England, where labour figures in the calculation as a 
factor less crushing, there are pits at which a ton of coal re- 
quires but one-fourth to one-fifth of a day's work; and we 
may add that the last-named fractions are being, and will be, 
most likely further reduced by means of mechanical ap- 

liances which it is sought to introduce in coal mining; @ 

| lianees, the advantages of which our country is unfortunately 
| doomed to renounce until tools and apparatus shall have been 
| invented capable of easy adaptation to the wayward nature 
| of our coal seams. ; 
| The point on which coal-producing countries ean borrow 
| of one another with advantage, and render mutual help by 

supplying information as to new arrangements and con- 
| trivances, is that relating to the working plant and ap- 


| ian coalmasters, it may be mentioned, have already 
| themselves of a new contrivance first introduced in 
| England, namely, the bucket or sledge system coupled with a 
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loose chain. As regards the lifting apparatus, although in- 
formation has been exchanged with a tendency to progress, 
yet the old appliances have been retained. Bat after all, this 
is the very department of mining which will ere long demand 
the special attention of engineers, calling for certain modi- 
fications imposed upon us by the ever increasing depth of 
the shafte. 


Engaged in the working of mines, the shafte of which 
have already attained to considerable depths, I have been 
led to the investigation of the difficulties before us, and to an 
inquiry into the best plan for meeting the same, taking the 
economical and regular prosecution of mining work into 
account. The results of such inquiries I now submit 
to the opinion and judgment of the great representatives of 
industry. LI reproduce them with some confidence, for my 
colleagues of Liége, to whom I have had occasion to com- 
municate my ideas in this respect, have shown no disinclina- 
tion to adopt them. 

I shall divide this short paper, belonging exclusively to 
the domain of coal-lifting operations, into two separate 
portions—the first treating of the winding gear, and the 
second of the engine, and the uniformity of its perform- 


ance. 

It will hardly be necessary to direct attention to the fact 
that the patent relating to the use of buckets, and to the 
mode! of the fittings, dates from the month of April, 1872 
The note describing the system of regenerating power as a 
means of equipoising the ropes dates from the month of 
October of the same year. If we observe with care the ropes 
in use in Belgium, we shall be struck with the disproportion 
existing between them and the actual load to be lifted. The 
cause of this disproportion will be found to depend upon the 
weight of the material or tackle used in bringing the coal to 
the pit bank. Our coal pits are very far from being sup- 
plied with a uniform lifting apparatus. In point of fact, 
there exists just as many different cages and tubs as there 
are mines. What they all have in common, however, isa 
weight as inordinate as it is embarrassing and useless. In 
France and Germany there are very nearly similar ap- 

yliances in use at this very day. As for Great Britain, not 

ving visited the mining districts in that country for 
several years past, I cannot say whether or not any novelties 
in respect of said appliances have been introduced. Be this 
as it may, it is generally admitted that there exists a want of 
harmony between the receptacle and its contents all the 





| 
| 


The above calculations establish that, for every 2160 
kilogs. of working load, the upper portion of the cable will 
have to sustain a weight amounting in all to 12,640 kilogs. 

But I have just shown that the weight of the cable repre- 
sents two-thirds of the total weight ; therefore it is right to 
eall attention to the fact that I have not taken into account, 
in the above calculation, the damp which will penetrate into 
the aloes fibre, for we are bound to assume that there are, at 
all times, infiltrations in the shafts saturating the lowermost 
portion ; and wishing to ascertain the liability to absorption 
in aloes fibre, I caused a cable made of such material, and 
not protected with tar, to be completely immersed in water, 
the result being that it sucked up over 30 per cent. of water. 
Consequently it will be prudent to take into account an in- 
crease of weight arising from the saturation of the cables by 
water. 

The objectionable nature of big cables is so well established 
that some coal masters have resolved to fall back upon the 
old system of small loads, with a view to compensate for the 
quantity by rapidity of deliveries. 

To arrive at a correct conclusion in relation to the point 
now under discussion, it would be advisable perhaps to in- 
quire whether the system of raising coal to the pit bank now 
obtaining, and which may be adapted for depths of from 300 
. ms metres, is quite as profitable in respect of greater 
depths. 

Such an investigation might probably lead to this notable 
result, namely, the resumption of that old form of winding 
machinery and lilting apparatus, discarded once upon a time 
in the interests of progress, as it was thought, and known by 
the name of the corb or bucket system. What we are, 
therefore, called upon to determine is the following question, 
namely, Whether it be not of the greatest urgency to reduce 
within the bounds of possibility the proportidn of dead weight, 
even though this should involve a regular transformation, 
provided always that the change did bring about a substitu- 
tion of receptacles specially constructed, the solidity and 
weight of which shall be in exact keeping with the require- 
ments of the carriage proper of coals to the surface, in the 
room of the heavy lumbering cages and tubs now in use. 

As a solution to the foregoing question, I now submit the 
following calculation, which determines the weight of a cable 





working under the same conditions as those described above, 
with this difference only, that in lieu of the weight of 2400 
| kilogs. representing cages and tubs, I shall substitute a corb 


world over, and that such a state of things brings about con- | or bucket of equal carrying capacity, but weighing no more 


sequences progressively embarrassing. 

will now give the weights of trolly and cage as taken at 
the principal mines in Belgium, the figares representing 
upon an average the tackle and plant used in mines of from 
400 to 500 metres deep. A specification of working plant and 
fittings generally contemplates the following, viz. : 


Kilogrammes. 


Cage and tubs ... eee : 2400 
Load of coal ove eve 2160 
Total eee eee ont ove 4560 


Three neighbouring pits, now in operation, supply the fol- 
lowing, viz. 
Dead Weight. 
Kilogrammes. 


Weight of Load. 
Kilogrammes. 





A eee 1736 ose ose 1440 
Ble eee 1607 eve 1080 
c eve ose 1900 eee 1500 

5243 eee oes 4020 
The average being 1748 ees 1340 


An extensive coal pit in the Hainault district, recently 
started, has reached the following figures, viz 
Kilogrammes. 


Cages and trollies eee <i 2360 
Coal 0s eco pe , one 2100 
Total , eve ose eve 4460 


In Germany the amount of the dead weight is not less 
exaggerated. A Saxon coal pit, having reached down to a 
depth of 804 metres, is provided with plant and fittings 
weighing in 
Kilogrammes. 
Cages and trollies die ese eee 3782 
The coal lifted being ... ‘s eee 2000 


Everywhere the dead weight is in excess of that of the load. 

In order to show as clearly as possible the disadvantages 
attendant on the use of heavy machinery, let us ascertain 
the dimensions of thickness and width of a flat cable made 
of wild aloes fibre, intended to lift 24 hectolitres, or one 
eart-load of coal, from a depth of 800 metres; and for this 
purpose we shall adopt the weights of the regulation lifting 
machinery above mentioned, and which are relatively mode- 
rate, namely : 

Kilogrammes. 


Cages and tubs ... on oon eee 2400 
Coal eee eee eee ees 2160 
Total eve eco eee 4560 


Let us further suppose : 

1. That the cable sustains 80 kilogs. per sectional square 
centimetre. 

2. That in a longitudinal direction, there are four decreas- 
ing sections, each of 200 metres. 

3. That the cable is composed of six warps. 

The weight of such a cable and its cross sections will be as 
follows, namely : 


Millimetres. Kilogs. 
First section... ove 139 ous 1324 
Second ,, ... eee "4h; ove 1708 
Third 45 ov eve "Shs 2204 
Fourth ,, «+» ‘ #94 ese 2844 


Total =. ~» 6080 


| 500 kilogs. The weight of the lower extremity of the cable 
will be as follows : 


Kilogs. 
Coal eee ese eee ese eee 2160 
Corb or bucket ... nes ; 500 
Total weight oe 2660 


The above cable, used in lifting from a depth of 800 metres, 
will have the fullowing dimensions and weights, namely : 





Millimetres. Kilogs. 

First section ... 156. 7/31 772 
Second ,, 155. 2/35 ane 995 
Third ,, 7 176. 4/40) une §=— 1285 
Fourth ,, oa B45 ave ~ 1657 
4709 


Consequently, bearing the same working strain of 2160 kilogs., 
the upper part of the cables will have to sustain no more than 
7369 kilogs. of gross weight, whereas under the system now 
in use the said gross weight amounts to 12,640 kilogs. 

It will be noticed that in the last-named system the cable 
weighs 3371 kilogs. additional, being an excess exclusively 
referable to the 1900 kilogs. of difference in the weights of 
the cages and trollies, as compared with those of the corbs or 
buckets. 

But if, as is most likely, round-shaped steel cables of the 
kind, the use of which seems to be gradually extending both 
in England and Germany, be adopted, the desirability of 
diminishing the dead weight will be just as great. These 
cables are wound round drums without overlapping, so that 
the serviceable length of the drum is proportionate to its 
| diameter, to the number of revolutions, or, in other words, 
the depth of the mine, and to the thickness of the cable. 

Now, let us see what result is arrived at if we take the 
weights assumed in the calculation made with reference to 
the aloes cables. 

The manufacturers of the two neighbouring countries are 

disagreed as to the practical power of resistance of steel wire 
| ropes. Wemay remark here that the power of resistance 
will depend upon the description of the fittings, and more 
particularly upom the shape and position of the drums and 
pulleys. 
‘ As the arrangement of machinery is not everywhere 
identical, it follows that observations made respecting the 
durability of cables have led to the choice of sections widely 
different for each given strain. 

On the one hand, English manufacturers (coalmasters ?) 
pet a strain of 7.7 kilogs. to 12 kilogs. upon every milli- 
metre of the gross section of the cable; while, on the other 
hand, the Germans do not allow more than about 4 kilogs. 
to bear upon said section. 

If we take the lesser of the two English figures, namely, 
7 yhths kilogs. per sectional millimetre, we shall obtain the 
fullowing results, viz. : 


First Example. 








Kilogs. 

Cage and trollies ... ome ove ove 2400 
Coal ... ooo eee one om oes 2160 
800 metres of. cable, 35 millimetres in dia- 

meter, weighing 3.64 kilogs. per runnin 

metre ve eee a ooo ove 2912 

4 Total weight ... eve oon 7472 
(a 27.76 kilogs. per millimetre. 


Second Example. 
Eilogs. 
Corb a eee eee one oe one 500 
Coal ... ove ove oe a s 2160 
800 metres of cable, 27,4; millimetres in 
diameter, and weighing 2.23 kilogs. per 
running metre... ove see eve 1784 
Total weight ... ose eve didi 


4$44=7.54 kilogrammes per millimetre. 

With a drum measuring seven metres in diameter, one of 
these cables will require a winding length of 1295, and the 
second 1014. 

Now, the great length of drum thus rendered necessary i; 
attended with two serious disadvantages, namely, the obli- 
quity of traction which strains and wears cable; and, 
secondly, the inordinate length of the shaft, which the con- 
structor has a great interest in avoiding. 

It will be needless here to inquire into the relative weight 
and resisting power of a flat metallic cable, for the ropor- 
tions would be very nearly the same. Whatever be the kind 
of cables used, the main causes of their destruction are the 
initial efforts required for every renewal of the act of hoist- 
ing, and the strain put upon them by the necessity for over- 
coming the vis inertia. Nothing more clearly demonstrates 
this kind of wear and tear than the lengthening that occurs 
at every renewal of the first lift, and m this respect also 
there exist very powerful motives ‘n favour of diminishing 
this bulk, which, in the ordinary course of things, must be 
set in motion hundreds of times during the day. 

For all these reasons we shall be quite correct, un- 
doubtedly, in asserting that the system of specially con- 
structed receptacles will obtain in the future. It now 
remains for me to submit some details explaining the process 
of putting on the load at the bottom and taking the same 
away at the pit mouth; and to show that the use of corbs 
will create less trouble, cause less expense in w than the 
transfer of the trollies into or from the cages. We have now 
come to the consideration of the most important point, let it 
be borne in mind, and this point deserves to engage the best 
attention of coalmasters. 

The most approved system of hoisting will, of course, be 
that which combines rapidity of execution with the smallest 
effort, and the least labour, while enjoying the greatest im- 
munity from liability to accidents. 

I am of opinion that the corbs will, to a very high degree, 
fulfil the conditions above stated. Let us examine in detail 
the working of the two systems. 

With the cages containing almost in all pits several trollies, 
one overlying the other, the work is done in two different 
ways. 

n the one case there is a double hooking on, and, if so, 
the cage yields up and receives without changing place, and 
at one and the same time—but at the cost of employing 
double the number of hands—the trollies above and below. 
We know that the trollies intended for the nether compart- 
ment must first be taken to a lower landing or stage, and that 
for this purpose scales or inclined planes are used, both which 
appliances, of course, add to the requirements of the working 
= tend to the enlargement of the openings in the neigh- 

yurhood of the shaft, and very sensibly enhance the expense 
of labour ; and as the same means are used for changing the 
trollies on the bank, accumulations at this stage of the work 
are likewise inevitable, and call for extra labour. 

In the other case, where there is only one landing for 
fastening and receiving, the method pursued consists in 
working with the help of the hoisting engine, and in bring- 
ing each stage of the cage on a level with the point of fasten- 
ing. This plan occasions loss of time, and offers the two-fold 
disadvantage of compelling the engine-man to repeat his 
work, and of straining the cables. St becomes troublesome, 
more especially, when the cables wind round spindles of un- 
equal radius, 

We are, therefore, entitled to conclude that the system in 
use is not without its drawbacks. Engineers have introduced 
the most ingenious improvements, it is true ; but the ob- 
jections to it have not been thereby removed. 

From the mode! exhibited it will be seen that at the bottom 
of the shaft the filling of a corb capable of holding from 20 to 
30 heetolitres can be effected in the simplest possible way. 

The full load of a corb is got ready in the trough; at the 
moment when the empty corb has effected its descent, and 
takes up its position near the place of fastening, the at- 
tendant, using a lever or chain, lowers the delivery valve, and 
the latter, in its new position, forming a channel, shoots the 
coal into the corb. 7 

Examples of this mode of decanting are numerous at pits, 
both at the surface and below. Consequently, we are not 
dealing, in this instance, with a novelty. Asregards the dis- 
charge at the surface, it is effected in following manner: 

So soon asthe corb has come up to the requisite height, 
the channel, serving as‘reception brackets at the surface, 
led back to the axis of the shaft, and serves as a purchase for 
the slides, the cable becomes slack, and no longer sustaining 
the delivery valves or doors, the latter give way under the 
weight of the coal, which falls and slides forw taking up 
its position either in a waggon or ogre agen a screen, if 
any be set up in close proximity to the 

There can be no doubt that this mode of ing saves 
time and labour, for the loading and unloading takes place 
simultaneously and mechanically, while at each end of the 
work the services of one attendant only are needed, and, with 
certain mechtnieal ical appliances, even his services might be 

course Ido not put forth the above arrangement a8 

having achieved ection, for I am quite sensible that 

experience will enable others to improve it in point of details. 
(To be continued.) 


Avsrratias Ratwars.—Tenders have been invited for the 
extension of the Southern Railway of New South Wales to 
Yass. The line will have some heavy inclines; the leading 








gradient will be 1 in 40. 
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HIGH PRESSURE ENGINE AND BOILER, AT THE 


CONSTRUCTED BY MR. B. MORELL, ENGINEER, BERNE, SWITZERLAND. 


(For Description, see Page 157.) 
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MACHINERY 
VIENNA EXHIBITION.—No. L 

In giving a description of the printing machines 
to be found at the Vienna Exhibition, it will be 
convenient for us, instead of following our usual 
custom of commencing at the eastern end of the 
Hall, and working our way gradually westward, to 
take first the exhibits from the German Empire, 
and afterwards those from other countries. 
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number of exhibitors from Germany is nearly equal | machines; we shall thus be saved needless ti- 


to that from all the other countries 
and the number of machines exhibite 
far from being the same, The German section 
contains altogether about 25 machines, sent 
by 14 different exhibitors: two or three of these 
machines we have already ijlustrated, and others we 
— shortly to publish. 

t may be useful if we mention at the outset a 
few of the leading peculiarities of the Continental 


out together, 
is not very 


almost all cases the sheets are automaticall 
livered, the exceptions being a few of the finer 
lithographic presses. The commonest arrangemeut 





tion in the case of i exhibits, In all the 
single-cylinder ines, whether for book or 
lithographic work, the sheets are fed in above the 
cylinder (not below it, as in the Wharfedale and 
similar machines), and the delivery is made on a 
table directly underneath the laying-on table. a 
y - 
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of the inking apparatus is very similar to that in 
use in this country. The colour is transferred to a 
slab through a ductor roller; the slab carries it to 
variously-arranged sets of distributing rollers, which 
in their turn transfer it to the type or stone. This 
is called in Germahy the ‘‘ Sisch.Fiirbung,”’ or slab- 
inking apparatus. The slab is, however, some- 
times dispensed with, and an arrangement of inking 
cylinders used, very much like those employed in 
web presses. ‘This arrangement is called ‘* Cylinder- 
Firbung,” or roller-inking apparatus ; it enables the 
machine to be made shorter for the same size of 
forme by the length of the slab. In some cases, 
where it is desired that the colour should be par- 
ticularly well mixed, the two kinds of apparatus 
are combined. Two kinds of driving motions for 
the platten are employed in the German machines, 
neither of which are used to any extent in this 
country. They go by the name of “ Kreis Bewe- 
gung,” and “Eisenbahn Bewegung,” or circle 
motion and railway motion respectively, and the 
ditferent makers seem to hold very decided, although 
contradictory, opinions as to their relative advan- 
tages. ‘The circle motion is known in this country 
asamechanical mode of making a point move ina 
straight line, but has not, we believe, been applied 
to printing machines. Its construction is as fol- 
lows: A pin on the underside of the platten is 
attached to a spur wheel (lying beneath it in a 
horizontal plane) in such a way that the centre of 
the pin is upon the pitch circle of the wheel. The 
wheel runs loose upon a pin which is fixed in the 
end of a crank having a radius equal to the pitch 
radius of the wheel. ‘The teeth of the wheel, as it 
is compelled to revolve by the crank, which itself is 
driven by bevel gearing, are always in gear with those 
of an internally toothed rack, fixed to the framework 
of the machine, and having a diameter exactly twice 
that of the spur wheel itself. The latter thus 
acquires both a motion of translation round the 
centre of the crankshaft and a motion of revolution 
round its own axis, and owing to the proportionate 
radii and diameter being those we have stated, the 
absolute motion of every point in the pitch circle 
of the spur wheel is backwards and forwards along 
a diameter of the fixed rack. The driving pin of 
the platten is so placed, of course, as to move in 
the diameter of which the direction corresponds to 
the length of the machine. The “ railway” motion 
is a modification of the common English *“ crank” 
the principle of both being the same. In 
both the platten is worked by means of a connect- 
ing rod from a crank upon the horizontal driving 
shaft, and in both brackets from the underside of 
the platten carry, for the sake of steadiness, spur 
wheels which run in fixed racks In the crank 
motion, however, the sides of the platten generally 
run upon rows of loose rollers placed on the side 
frames of the machine, which in this way sustain the 
weight and pressure. In the railway motion the 
platten has, in addition to the spur wheels above 
mentioned, four, or six, or even eight plain wheels 
running on rails along the machine beside the 
central rack or racks, and the resemblance which 
thus exists between the platten and a small railway 
truck gives to the machine its name. ‘The driving 
arrangement used in most of the French machines 
differs from either of these, and consists frequently 
of some form of rack on the underside of the platten, 
which is driven direct by a pinion, The cylinder 
machines are fitted without, so far as we remember 
a single exception, with grippers for holding and 
carrying in the sheets. Except in the machines of 
which in the following description the contrary is 
mentioned, the cylinder is made always to remain 
stationary during the return motion of the platten, 
so that the layer-on has time to do his work care- 
fully and well. 

Messrs, Konig and Bauer (Kloster Oberzell, near 
Wiirzburg) are well known as one of the oldest 
and best printing machine making firms, and it may 
be remembered that the original heads of the firm 
were the men who, in 1814, made the first machine 
which was used in the 7imes office. They are the 
inventors also, we understand, of the double-colour 
printing machine, and at Vienna they exhibit four 
machines, a newspaper press, a double-colour 
machine, a lithographic machine, and also a double 
press for fine work. The newspaper press has one 
eylinder and one forme, but has an inking apparatus 
at each end, and two feeding tables. It is so 
arranged that it throws off an impression for each 
motion of the forme forward or backward. It can 
print in this way 3500 copies per hour on one side, 
the forme being 1150 caltiienstien by 700 millimetres 
(45.27 in. by 27.55 in.). The circle motion is used 


motion, 


for driving the platten or table. The double-colour 
machine is for printing in two colours on one sheet 
or page of a book, and is specially arranged for print- 


ing fine work at the rate of 1200 to 1500 a my 
is- | 


hour. It has two formes and two sets of colour 


tributing apparatus, each set consisting of a com-| 


plete roller apparatus, combined with a circular 
revolving slab. The driving motion is a combina- 
tion of the railway and circle motions, the upper 
part of the platten running on twelve small wheels. 
For the clean delivery of the sheets, and to avoid 
the use of tapes as far as possible, a wooden cylinder 
is provided close to the impression cylinder, the 


| 


STATIONARY ENGINES IN THE 
VIENNA EXHIBITION.—No. VI. 
VerticaL ENGrves. 

Ix the whole of the Machinery Hall there appear 
to be—not including models—only four vertical 
engines apart from boilers, and none of these call 
for any very special mention. Two are to be found 


|in the American section—sent by the New York 


latter delivering each sheet into catches or grippers on | 


the former, by which it is sent to the delivery table. 
The forme is 660 millimetres by 420 millimetres, 
or 25.9 in. by 16.53in. The lithographic press does 


| not present any special novelty except an adjustable 


apparatus for holding the paper tight. Double 
roller inking apparatus is used, and the ordinary 
railway driving motion. ‘The fine press is intended 
to print 1000 to 1200 sheets per hour from a forme 
585 millimetres by 455 millimetres (23.03 in. by 
17.91 in.) in size. 
press with a knee motion, but in other respects is 


It has in the centre an ordinary | 


double, there being two feeds, two formes, two sets | 


of inking «pparatus, &c. 
times under the inking rollers for each unpression, 
or to speak more correctly, the forme passes twice 
under the rollers, and the rollers pass twice over the 
forme in addition, While the rollers are moving and 
the forme standing, the printed sheets are taken out 
and fresh ones placed on the tympans in the usual 
way. The platten carrying the formes is driven by a 
pin working in the groove of a skeleton drum of a 
form not unknown in this country. According to 
the position of the pin, the rollers are compelled by 
separate apparatus to move, or the formes receive 
their forward or backward motion. 

The Maschinenfabrik Augsburg exhibits thre¢ 
machines, of which the most interesting is the web 
printing press on the Walter system, which we have 
already illustrated and described.* It prints from 
a forme 19.08 in. by 28.54 in., and will work up to 
12,000 copies per hour, which, by the way, is the 
usual speed at which the 77 s printed, A simple 
machine for book printing exhibited by this firm i 
a good ¢ xample of the type of ma hine which seems 
most in favour in Germany. ‘The cylinder is, as 
usual, driven from racks at the sides of the platten, 
a portion of the teeth on the cylinder being cut away 


level with the top of those on the rack, and this flat | 


place being always brought exactly over the rack just 


before it starts on its backward motion, which thus | 


takes place without affecting the cy linder. A very 
simple self-acting lever arrangement is contrived for 
starting the cylinder into gear again as soon as the 


forme commences to return. The only other machine 


of the Augsburg Company is one for printing in two 
colours, very similar to that of Kénig and Bauer's 
already described. It has the two formes, each with 
combined roller and slab-inking apparatus (the 
slabs, however, do not revolve), and the cylinder 
therefore makes its two revolutions for each sheet 
printed. The driving teeth on the cylinders are 
cut away similarly to those just mentioned, but the 
apparatus for starting the cylinder again is different. 
The rack has broad teeth, and the equal width of 
the teeth on the cylinder is made up in two pieces, 
one half being fixed to the cylinder, and being cut 
away on one side as described before, and the other 
half being movable sideways, and not cut away at all. 
When the forme is making its return motion, and 
the cylinder is to stand still, the moveable half of 
the wheel is slid sideways out beyond the side of the 
rack, which therefore passes freely under the 
flattened teeth, but just as the forward motion com- 
mences, the wheel is moved back into gear with the 
rack, and so brings round the cylinder. The de- 
livery table of this machine has a sma!) side motion 
alternately to right and left, so that any printed 
lines on the sheets may not be exactly over each 
other before they are quite dry; delivery tapes are 
also, as far as possible, dispensed with. ‘The ar- 
rangement of thecrank, and the cams, &c., fordriving 
the various motions all upon one shaft is very neat, 
and much to be commended. The machine has 
formes 425 millimetres by 755 millimetres (16.73 in. 
by 29.72 in.), and its speed may be varied from 900 
to 1300 sheets (printed in the two colours) per hour. 





Titeumay’s Sawp Brast.—A new application of Mr. 
Tilghman’s i ious invention is, we believe, to be tried next 
week, when the exterior of a West-end club house is to be 
cleaned down by the agency of his sand blast. 


* See Excinzzx1x@, vol. xvi., page 22. 





| crank pin, brasses, &e., will run at s 


Each forme passes four | 


Safety Steam Power Company—of which one is 
at work driving machines. ‘The smaller one ig 
called four horse power ; it has a cylinder about 4 in, 
in diameter by 6in. stroke, and is intended to run 
at 200 revolutions per minute, no very great speed 
for such an engine. It is not at work, and the ex- 
hibitors have had the bad taste to silver many of 
the rods and other parts, including the rim of the 
flywheel! The larger engine has a cylinder 7 in. by 
9 in. stroke, and is fitted with balanced piston 
valves. Neither of these engines are very credit- 
able to their makers, either in workmanship or de- 
sign, and they do not compare well with some of 
the neat American machinery beside them. 

The well-known firm of Schneider and Company, 
of Creusot, exhibit a compound engine, vertical 
and inverted, which would be at once taken to bea 
marine engine were it not for its governor. It is 
in fact exactly modelled on the marine ‘ steam 
hammer” type. The machine is of 20 horse power 
nominal. ‘The high pressure cylinder has an ex- 
pansion valve worked by a separate eccentric. The 
cranks are placed at an angle of 90 deg. apart, and 
the cylinders are cast in one piece. ‘The governor, 
which is extremely large in proportion to the size of 
the whole machine, controls a throttle valve only. 


| One of the columns forms the condenser, and the air 


pump is worked behind it by levers connected with 
the piston rod head. The workmanship about the en- 
gine is very beautiful, but it has been evidently got 
up for show, and so can form no criterion for judging 
of the Creusot work generally. It really is a pity that 
engineers of such high standing as Messrs. Schneider 
should think it advisable to do such things as (for 
example) polish all the corners of the bedplate and 
cast-iron columns. They themselves must know 
best whether it pays to do so, but from a purely 
engineering point of view it scarcely admits of 
defence. 

The firm of Hermann-Lachapelle exhibit a small 
vertical engine of two horse power similar to those 
which they exhibit combined with boilers, and 
which we have already described. 


MISCELLANEOUS. 

There are at Vienna some half dozen engines 
which could not correctly be placed in any of the 
classes we have previously described, and among 
them some of very great interest, and of which we 
hope shortly to be able to publish detailed descrip- 
tions and drawings. The American horizontal en- 
gine 12in. by 24in.—to which we have previously 
alluded as having been built complete from the pig 
and bar iron in three weeks—is fitted with balanced 
piston valves to cut off at .6 of the stroke. It was 
made by the Norwalk Iron Works, South Norwalk, 
Connecticut. Its framing, which is not unlike the 
Corliss framing in appearance, but is not hollow, 
has the peculiarity that the cylinder itself, and not 
only the front cover, is cast along with it. The 
bearings are placed at an angle, but the bracket 
which supports the outer or separate bearing is made 
with awkward curves not well adapted to withstand 
either vertical or longitudinal stress. The governor 
is on Pickering’s patent, which seems to give satis- 
faction, as it is used on all the American engines at 
Vienna. ‘The crank is of cas¢ iron. 

‘The only “‘ special” engine in the English section 
is Messrs. Brotherhood and Hardingham’s patent 
‘* Paragon” three-cylinder engine. Of these 
machines two are exhibited, one alone, and one 
driving a Boulton and Imray’s “helical” pump. 
They are both of the same size, having cylinders 
9 in. in diameter by 8 in. stroke, and indicating 
35 horse power, with a pressure of 40 lb. per square 
inch, and a piston speed of 300 ft. Most of our 
readers may probably remember the principle of 
this engine. The three cylinders are all cast to- 
gether, and in free communication with a central 
chamber, through which the crankshaft passes, an 
in which the crank itself works. Steam direct from 
the boiler is always allowed free admission to this 
chamber, and in consequence always presses on the 
inside of the three pistons. By this means the con- 
necting rods are always in tension, and the engine, 
even after considerable wear has taken place in the 

mel which are 
quite out of the question with ordinary reciprocat- 
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ing engines, and can thus be used to drive fans, rotary | 
pumps, &c., direct, and of course develops an 
enormous indicated horse power in proportion to 
its size. ‘The movements of the steam are regulated 
by a simple and ingenious rotary valve. It seems 
probable—although further experiments are yet 
required on this point—that this machine does not 
share the objection to most of the very “ simple” 
engines, that they are wasteful of steam. 

One of the most ingenious and neatly arranged 
engines in the Exhibition is constructed on Berch- 
told’s patent, and exhibited by Mesars. Scheller and} 
Berchtold, of Shalweil, Zurich. It is called 16 horse | 
power, and has a cylinder of $00 mm. (11.8 in.) | 
diameter, and 600 mm. (23.6in.) stroke. The cy-| 
linder has two inlet and two outlet valves, which 
are all flat dise valves, and are so arranged that the | 
steam pressure tends always to keep them on the | 
faces, for which purpose, however, small springs | 
are provided in addition, Bevel gearing on the 
shaft drives a long horizontal spindle, which in its 
turn gives motion to the vertical spindle of the 
governor, which stands besides the cylinder. The | 
exhaust valves receive their motion from a disc on | 
the lower end of this spindle. The levers on the 
inlet valve spindles are connected with air cylinders | 
and springs, as in a Corliss engine, but one of these 
cylinders is about 1}in. higher than the other, so| 
that their piston rods are not in the same horizontal 
line. A lever which receives a reciprocating motion 
in a horizontal plane from a cam on the governor | 
spindle, receives also a vertical motion about its 
fulcrum from a grooved sleeve on the same spindle, | 
and so is compelled alternately to press the rods of | 
the upper and lower cylinders, and thus to open | 
alternately the two steam valves—which are closed | 
by the springs in much the usual way. The actual | 
point of cut off, which can vary from 0 to .4 depends 
on the position of a sleeve on the lever against | 
which the cam presses, and this is regulated by the | 
governor. The valve gear, however, is not the only | 
novelty about this engine, the arrangement of con- | 
denser, if not altogether original, is very neat. It| 
is cast, together with the air pump, in the bedplate | 
(with which also the front cylinder cover, and the | 
bearing block are cast) underneath the guides. The | 
air pump is horizontal, and double acting, and | 





mode in which they are worked cannot well be | 
made intelligible without the aid of drawings, which 
we hope shortly to be able to publish, The special 
feature about them is that the closing of the steam 
valves is effected by the actual pressure of the steam 
itself, instead of by a spring, when the governor 
severs its connexion with the eccentric. The air 
pump is worked underneath the engine by an 
arrangement of levers. Several of the details about 
this engine are very g' e.g. the connecting 
rod head—and its general workmanship is also to 
be commended. The Maschinen und Waggonbau- 
Fabricks Actien-Gesellschaft, (formerly H. D. 
Schmidt), of Simmering, near Vienna, have a beauti- 
fully made little engine of 10 horse power, with 
valves and gear constructed on a patent of Professor 
Radinger’s (Vienna). ‘There are three vertical, and 
slightly conical valves, placed close beside the 
cylinder, and to each of these a continuous rotation 
is given by spur gearing. The governor spindle 
passes up right through the middle valve, and 
regulates the cut off by means of it, the whole steam 
having to pess through this valve on its way to 
either end of the cylinder. The two end valves 
have only to do with the admission of steam to the 
cylinder and its exhaust. The arrangement seems 
oa and is certainly ingenious,{but unfortunately, 
as the engine is not at work, no opportunity is given 
for seeing it in action. 

The only other engine to be mentioned here is a 
small one in the Russian department, which perhaps 
belongs to this section rather than to any of the 
former divisions. It is exhibited by Baranowsky, 
of St. Petersburg, and is a small horizontal com- 
pound engine with the high pressure cylinder placed 
on the back of the low pressure one. One small 
valye, most inconveniently placed, regulates the 
whole distribution of the steam, and the governor 
(which is very likea Pickering governor, but is 


| placed on the crankshaft) is connected with a very 


diminutive valve of peculiar construction in the 
steam pipe. A small vertical boiler, with vertical 
tubes, which is intended to supply steam for this 
engine, is also exhibited. 

Since we commenced these articles a number of 
engines, mostly small ones, have been placed in the 
Machinery Hall, so that the total number is now 





itself. The bedplate also might have half its meta 
deducted with advantage, and yet in spite of the 
superfluous strength in these places the cylinder 
covers are made square, and secured with only four 
bolts, one at each corner. The engines have 
Pickering pa acting direct on the throttle 
valve spindle, 

We have now concluded our general descriptions of 
the stationary engines in the Exhibition, but before 
leaving the subject altogether, we hope in another 
article to point out some of the chief or most 
noticeable characteristics of the Continental work. 





MORELL’S PATENT HIGH PRESSURE 
ENGINE AND BOILER. 

Ws illustrate on page 155 a little engine—which has at 
least the merit of novelty—of Which the patentee, Mr. B, 
Morell, exhibits a drawing at the Vienna Exhibition. The 
inventor claims that the engine itself is the simplest that 
can be made, and will be, in consumption of fuel, the most 
economical form of engine for running at high speeds, and 
that in the boiler he has obviated two great objections to 
vertical boilers, namely the liability to prime, and the likeli- 
hood of leakage at the bottom of the tubes and the cracking 
of the tube plate. The engine is compound, with cylinders 3 in. 
and 6 in. in diameter respectively, and 9 in. stroke. The boiler 
is 3 ft. in diameter (3 ft. 6in. over the steam casing), and 5 ft. 
high, and contains 28 tubes 3} in. in diameter besides one 
centre tube 8$in. in diameter. The total heating surface, 
not including the feed heaters, is 200 square feet, and the 
grate surface is 8 square feet. The boiler pressure is 90 Ib. 
per square inch, and the ine is intended to work at 10 
effective horse power with 360 revolutions per minute. 

The two — are cast together; they have no slide 
valves, but the distribution of steam is effected by the ports 
passing openings in the top of a semicircular box on which 
the cylinder oscillates. It is expected that the face of this 
box and that of the cylinder will be kept steam-tight by 
screwing down the two levers which encircle the latter. The 
cut off in the high pressure cylinder takes place at jin. 
stroke, but this entails the disadvantage that the port is not 
opened till the piston is nearly at quarter stroke, rather a 
rough way of working a 

The boiler is set on a large brick furnace, the products of 
combustion passing through an opening in its roof, the 
bricks of which will be of course red-hot, Before touching the 
boiler. This is an old method of "pecan smoke, but we 
think it doubtful whether by it the gases can be freed from 
all materials which will exercise a deleterious influence in 
the bottom tube plate, as the patentee seems to expect. The 
furnace door has a hopper cast on it through which the fuel 
can be introduced and pushed into the furnace by 4 cross 


worked—by an arrangement of levers—from the | larger than that we originally mentioned. One of | which can be turned round by hand. As this cross does 
crank pin. The piston rod and the whole of the these late arrivals belongs to the present section ; it | nothing whatever in the way of distributing the fuel on the 
valve gear, &c., are of steel. | is a small compound engine by Bertrand and Scharr, grate, the door would have to be opened every time fresh 

Probably no engine in the whole Exhibition has of Odessa. It has cylinders 150mm. and 200mm. uel was put on, in order that it might be arranged by a 
excited so much interest and remark as the one | (5.9 in. and 7.87 in.) diameter by 300mm. (11.8) in.) eS astiee = =o “inditing 
( nly known as the ‘‘ Dingler” engine—a com- | stroke, and the peculiarity of it is that by a very | gis above the level of the grate bars without opening the 
pound engine on Ehrhardt’s patent made by the | simple arrangement, eiter cylinder ean be worked | furnace door, a defect that ought certainly to be remedied. 
Dingler’sche Maschinen Fabrik, in Zweibriicken. | alone, both with fresh steam, or one after the other | The boiler is a simple vertical cylinder traversed throughout 


his machine, which is called 30 horse power, and is 


led to work at 150 1b. pressure per square inch, | 
has two cylinders 125 and 250mm. (4.92 and 9.84in.) | 

liameter by 500mm. (19.68 in.) stroke, but in 
consequence of these cylinders being enclosed in an | 
external cylindrical casing large enough to cover 
both of them as well as their valves, the engine has 
ly the appearance of having only one 

A pair of screw wheels on the shaft drive 
mgitudinal spindle, which itself drives, also by 
screw wheels, the two valves. These lie at an 
angle (sloping upwards) underneath the cylinders, 
and have a continued uniform rotation. They are 
conical in shape, and each isso arranged as to admit 
the steam into one end of the high pressure cylinder, 
exhaust it from the same end of the low pressure 
cylinder, and also make the communication at the | 
right time between the one end of the high pressure | 
and the other end of the low pressure cylinder. | 
The governor regulates the cut off by altering the 
position of a sleeve outside the valves, The ex- 
haust steam passes through a feed heater, and the | 
engine can be worked either with or without the | 
condenser, which is made in a separate casting from 
the engine. We publish a detailed description and 
drawings of this engine in another part of the present 
number. The cranks of this engine are set opposite 
each other, and the bedplate is made in a shape 
something like a Y, the stem containing the guides, 
and the arms be ng rectangular boxes leading to 
the bearings. 

Two of the engines in the Austrian department 
have to be mentioned here. The more important | 
is exhibited by the Prager Maschinenbau Actien 
Gesellschaft (formerly Ruston and Co.), Prague, | 
and has Dautzenberg’s patent valves and valve gear. | 
It is a large horizontal condensing engine, with a 
cylinder 16,59 in. in diameter be 37.33 in. stroke, 
(16 in. by 36 in. Austrian measurement). There are 
two outlet and two inlet valves, all of them being 
slides, and the steam valves are balanced, but the 
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in the usual way. ‘The valves are of the ordinary 
description (no expansion valves), and the cranks 
are set at 90”. 

Herr J. Haag, of Augsburg, exhibits several small 
engines, one of them combined with a vertical 
boiler, constructed on Schmidt's system. It may 
be remembered that in Schmidt’s engines the 
cylinder lies horizontally and oscillates on trunnions, 
while at the same time the face of its ports, being 
made part of the surface of a cylinder concentric 
with the trunnions, works always upon a similar 
fixed face in the bedplate. In order that these two 
faces may be kept tight the trunnions do not work 
in fixed bearings, but in the ends of levers which 
can be tightened downwards at pleasure. ‘These 
engines are referred to more in detail under the 
head of ‘‘ Steam Pumps,” the inventor himself having 
exhibited a small pump made on his principle, Herr 
Haag has added to Schmidt's engine a variable ex- 
pansion valve, which is made to rock ona eye 
underneath the fixed port face, and is actuated by a 
cam on the shaft. This valve of course destroys 
the great simplicity of the engine, but at the same 
time enables it to work economically, which other- 
wise it could not do. 

Messrs. J. Belleville and Cie., (Paris) have just 
got in place several of their “‘ generateurs inexplo- 
sible.” These are combined engines and boilers of 
a somewhat unusual construction. The boilers con- 
sist, like Roots’ or Howard's, entirely of wrought- 
iron tubes, and are enclosed in a rectangular sheet 
iron case, from the top of which a wrought-iron 
chimney rises. On one end of this casing are the 
furnace and smokebox doors, and on the other end 
is bolted the engine, which is vertical, and set on 
an extremely heavy bedplate. The machines are 
neatly arranged and intended to work up to 9 at- 
mospheres, but some parts of them are heavy out of 
all proportion, even to this pressure. The piston 
rod head, for instance, is of cast iron, and in size 
bears no insignificant proportion to the cylinder 








its length by the tubes before mentioned. The centre tube 
is made larger so that the draught may be regulated by a 
damper over its upper end. The other tubes are fi at 
the top, the size of the holes in the ferrules depending on the 
nature of the fuel used. The way in which priming is pre- 
vented is by rivetting round the whole upper half of the 
boiler an outer shell, Lester between it and the boiler proper 
a space of about 2} in. A number of small holes round the 
top of the shell communicate with this annular steam chest, 
and any water that passes through them will, it is expected, 
be evaporated before it reaches the steam pipe. The whole 
boiler is ehelosed in a cast-iron casing or smokebox, and the 
products of combustion pass down this casing—enveloping 
the boiler—on their way to the chimney. In the flues just 
behind the furnace, through which the gases pass after leavi 
the smokebox, are two cylindrical cast-iron vessels, 
by an inclined pi Both of them communicate direct by 
vertical pipes with the boiler. The feed water is introduced 
into the m of one of them, and a circulation is 
to be kept up through the inclined tube, up into the boi 
and down again, so vigorously that all deposit is to be 
brought down into one of the boxes, from which it can be 
easily blown off. It is easy to see how the feed water will 
rise, but how a downward current is to be induced from the 
hottest of the boiler into these comparatively cool 
vessels (from which at the same time the feed must con- 
tinually ascend), is not so comprehensible. 
jae det dag pany Be this engine, and of some 
points about the boiler, it has several obvious objections 
which will—we are afraid—be sufficient to prevent it coming 
into use. One advantage of a vertical boiler of the 
kind is that it is self-contained, and requires very 


* 


| little or this one requires a large firebrick furnace 
flues. a 


e exhaust steam will not make 

blast if it is only admitted into the base of the chimney at a 
considerable distance from the boiler, and there does not 
seem any way of using it sooner. it wil be 
necessary to have a higher and more ¢1 ve an 
Sn ee ee ee boilers. In addition 
to this the defective distribution of the steam in the cylinders 
will make itself felt unless the engine runs at a higher 
than 525 ft. per minute, which although high, has 

rien be i 
much hy ene ene ee Tn 
for driving fans, &c., direct. With 8 ft. of grate 200 | 
of heating surface no doubt much more than the 10 effective 
horse power named by Mr. Morell would be obtained, and 
there is no reason why the boiler should not rather work at 
ten or twelve atmospheres than at six. 
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RAILWAY ROLLING STOCK AT THE 
VIENNA EXHIBITION.—No. I. 

taAILWAY carriages and wagons, like locomotives, 

are largely represented at Vienna; but, as in the 
case of locomotives, the exhibition is a purely Conti- 
nental one, and it therefore lacks some of the variety 
which it would have possessed had English and 
American builders contributed to the collection. Of 
the various Continental nations Austria is by far 
the largest exhibitor, and next, of course, comes 
Germany. Thus, if we omit the hospital or 
ambulance trains, of which we have dealt as a 
special section, we find Austria showing twenty-nine 
vehicles ; Germany, twelve ; Belgium, four ; Russia, 
three ; Switzerland, two; and Italy, one. France 
is not represented in this section, except by the 
admirable ambulance train of MM. Bonnefond, of 
which we have spoken elsewhere, while English 
makers do not put in any appearance at all, and 
America only shows a street tramway car, which we 


| general absence of through tie bolts. As a rule 


these are wholly dispensed with by Continental 
builders, the binding together of the soles and trans- 


verse bearers, &c., being effected solely by corner | 
| direct traffic with the Russian and Roumanian 


irons, or by short bolts passing through the soles and 
having flat ends, which are in their turn bolted to 
the transverse bearers. We ourselves prefer the 
through tie bolts generally used in English practice, 
and we believe that their employment could be in- 
troduced with advantage in the case of the composite 
frames, ‘Turning to the bodies, too, we find that in 
the Continental carriages the panels are almost 
universally made of iron, a material which, although 
undoubtedly durable and very applicable in many 
respects, is yet inferior to wood in its power of se- 
curing an equable temperature, while the vehicles 
fitted with such panels are generally more noisy 
when running than those in which the panels are of 
wood or papier-maché. 

The collection of carriages at the Vienna Exhibi- 
tion is also distinguished by the large proportion 
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Ferdinand’s Nordbahn, by Messrs. Klett and Co. 
of Nurnberg; the carriage, which has been built 


| from the designs of Herr Becker, the locomotive 


superintendent of the line, being intended for the 


railways. This traflic neccessitates long runs, and 
hence there has arisen in connexion with it a de. 
mand for sleeping accommodation, and for carriages 
having small compartments sufficing for parties of 
two or three persons only, with conveniences for 
servants. It was to meet this demand that the 
carriage of which we are now speaking was 
designed, and the manner in which the end has 
been obtained is shown by the annexed outline 
views of the carriage exhibited. Referring to these 
figures it will be seen that this carriage is furnished 
at each end with a kind of enclosed platform or 
antechamber, to which access is gained by side 
steps. These antechambers are, as will be seen 
from the plan, narrower than the main body of the 
carriage, so that the steps project but slightly 




































































































































































SLEEPING CARRIAGE FOR THE KAISER FERDINAND’S NORDBAHN. 


can scarcely include amongst railway rolling stock. 
It is a necessary consequence of this state of affairs 
that, as we have said, the collection of railway 
carriages and wagons at Vienna is purely an exposition | 
of Coutinental practice, and although this fact by 
no means diminishes the interest of the collection in 
the eyes of English or American engineers, yet it 
undoubtedly lessens its value as a whole. 

One feature which cannot fail to strike the 
English railway engineer in examining the rolling 
stock collected at Vienna, is the very extensive use 
made of * composite” under-frames, or in other 
words, of under-frames made partly of iron and | 
partly of timber. Frames made wholly of timber 
are, in fact, very rarely met with, while the use of 
frames constructed wholly of iron is by no means 
general, the most extensively adopted practice being 
to make the soles of [-iron or {-iron, and the rest | 
of the frame of wood. Under-frames so made, if 
well put together, are undoubtedly very rigid and 
substantial, while an inspection of vehicles, which 
have been some time in use, shows that they stand 
well, and are, of course, free from “ hogging,” that 
oy too frequent complaint of frames made entirely 
of timber. 


Another feature which will be noticed is the | 


of vehicles containing sleeping accommodation, 
about half those shown being either regular sleep- 
ing carriages, or carriages having their seats ar- 
ranged so that they may be converted into more 
or less comfortable couches, The great variety 
of arrangements exhibited are instructive and in- 
teresting, particularly at the present time, when 
there is a growing demand for good sleeping accom- 
modation on European lines, and we shall take oc- 
casion to consider them in detail. 

In describing the railway carriages and wagons 
at the Vienna Exhibition we propose to commence 
with those of Austria, and of the numerous Austrian 
exhibits we shall take first in order those contained 
in the pavilion of the Kaiser Ferdinand’s Nordbahn 
—a pavilion which we have previously mentioned 
in our articles on locomotives, as being situated be- 
hind the eastern end of the Machinery Hall. We 
propose to describe these exhibits first not only on 
account of their interest, but because they include 
many details which have been generally adopted in 
Austrian practice, and which it is desirable should 
be first described in connexion with the exhibits of 
the railway on which they originated. 

One of the most prominent exhibits in this pavilion 
is a sleeping carriage constructed for the Kaiser 


laterally beyond that body. The length of the 
body over all, including the antechamber, is 25 ft. 
llin., and its width 9 ft. 8 in.—a much greater 
width than could be accommodated on our English 
railways. 

From the antechambers access is obtained into the 
body of the carriage through end doors opening 
into a longitudinal passage which extends the whole 
length of the body on one side of a central longi- 
tudinal partition. This rises—as will be seen from 
the cross section—nearly to the full height of the 
carriage, and on one side of it the body is divided 
by cross partitions into three compartments, each 
containing one long and one short seat, as shown 12 
the plan. The longer seats accommodate, if ne- 
cessary, two passengers, while at the end of the 
shorter seat a bracket table is provided, as show? 
in the plan and transverse section. These tables 
are also intended to be used as wash-stands, and 
above each of them is fixed a mirror, while a read- 
ing lamp is provided, and fixed in a convenient 
position. The compartments just mentioned are 
shut off from the longitudinal passage by doors with 
two leaves, so that each compartment is indepen- 


dent of the other, For night use the two seats of 


each compartment draw cut, so as to meet, the back 





ae ie eh Gee £20 Gf et oe eo ot 


a Oe he ot 











Aveust 29, 1873.] 


ENGINEERING. 





159 





——— 





cushions then folding down, as shown in the part 
gect . 
the same time sleeping accommodation for a second 

rson can be provided in each compartment by 


owering down a bed which, during the day-time, is | 


shut up in an inclined position against the roof of 
the carriage. This upper bed is shown lowered in 


the central part of Fig. 1, while in Fig. 2 it is shown | 


on the left side in its closed, and on the right side 


in its lowered, position, The two beds thus pro- | 


yided in each compartment are very roomy and 
comfortable. ; 
On the other side of the longitudinal passage 


2 


ion of Fig. 1, so as to forma good bed. At | 


| adopted in Austria, and in addition to being fixed on 
many of the carriages at the Vienna Exhibition, it 
| is exhibited detached in the pavilion of the Kaiser 
| Ferdinand’s Nordbahn. 

The annexed engravings, showing it as fitted to a 
| third-class carriage, will explain its construction 
| clearly, From the various views given, it will be 
seen that by means of vertical and horizontal parti- 
| tions a kind of box or casing is formed beneath the 
under-frame of the carriage, this casing containing, 
in the centre, the heating apparatus proper. This 


| apparatus consists of a horizontal sheet-iron cylinder, 


having a door at one end containing a cage or grated 












































it has proved most successful. Twent of 
the mixture of coke and charcoal is iets 


to maintain a carriage heated during a run of twelve 
hours, a temperature of about 55° Fahr, being 
maintained in the vehicle, whatever may be the 
temperature of the external air. The apparatus 
also affords good ventilation for the carriages, and 
the tar Sogeones near the floor of the latter is always 
higher than near the roof. Itis also found that the 
apparatus requires no attention during the run, 
while its arrangement is such that access to the 
draw springs, &c., is readily obtained. Altogether, 
the apparatus appears to serve its purpose exceed- 
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SLEEPING CARRIAGE FOR THE KAISER FERDINAND’S NORDBAHN. 


there are, as will be seen from the plan, four seats 


disposed in pairs, these seats, however, not being 
shut off from the passage. For night use the seats 
of each pair are drawn out, so as to meet each other | 
in the same way as in the opposite compartment, | 
while above each pair of seats another bed lowers | 
down in the same manner as those of which we | 
have already spoken. The carriage thus contains 
altogether ten beds, while for day use it has seats 
for thirteen persons. ‘The carriage also contains a 
lavatory and a water-closet, these being arranged 
on the same side of the central passage as the open 


seats of which we have last spoken; and, if desired, 
the end compartment opposite to them can be re- 
served for ladies only, a curtain across the central | 
passage being, if necessary, employed, to shut off 
this part of the carriage from the rest 

carriage is 8ft. 4in. high at the sides, and 


l0 ft. 5in. high in the centre, the middle portion of 
the roof being raised as shown in Figs. 1] and 2. 
Th les of the body are straight, without any 


“fall under,” and the body overhangs the under- 


fra eto a c nside rable extent on each side, the 
soles being placed closer together than is usual. 
The soles are of iron, of J-section, and the rest of 


The carriage 15 carried on 
two pairs of Mansell’s wooden dise wheels, and the 
axle boxes are of the standard pattern adopted on | 
the Kaiser Ferdinand’s Nordbahn, a pattern which | 
The workmanship 
of the carriage is excellent, and the interior fittings | 
are elaborately finished. The continuous central 
partition, however, by completely div iding the car- 
riage longitudinally, gives each portion the appear- 
ance of being cramped, although, in reality, both | 
the seats and beds are commodious 
The carriage we have been describing is fitted | 
With an arrangement of heating apparatus which | 
has been“designed and patented by Herr Thamm, | 
the chief engineer, and Herr RKothmiller, the 
manager of the workshops of the Kaiser Ferdinand’s 
Nordbahn, ‘This apparatus is now being largely | 


the frame is of wood 


we shall describe in due course. 


| box for the fuel, this box having a cover of iron 


wire. The fuel consists of a mixture of charcoal 
and coke, and the air for supporting combustion 
enters through an ashpan rivetted to the bottom of 


| the cylinder, the amount of air thus admitted being 


regulated by adjustable slides. From the inner end 
of the cylinder casing the products of combustion 
are led off through a copper pipe arranged as shown, 
this pipe eventually passing out through the wooden 
casing, and being provided at its end with a kind of 
hood, so constructed that the draught of air rushing 
through the hood when the carriage is running 
causes an induced current to be produced in the 
pipe, and thus creates a draught through the appa- 
ratus. 

Over the sheet-iron cylinder above mentioned is 
paces a casing or mantel of (} shape, this casing 
yeing also of sheet iron, and being provided with a 
couple of branch pipes or flues, which extend right 
and left to the bottom of the compartment. Holes 
admit the cold air from the carriage to this casing, 
where it is warmed and returned to the carriage 
through the pipes just mentioned. ‘The heat ra- 
diating from the apparatus and the pipes warms 
the air enclosed in the external casing, openings in 
the floor allowing this warmed air to ascend into 
the carriage. 

At the two sides of the apparatus are trumpet- 
mouthed tubes for collecting fresh air for admission 
to the carriage, these tubes communicating with a 
hollow protecting partition placed directly over 
the combustion cylinder, so as to protect the under- 
frame from the heat radiated by the main part of 
the apparatus. ‘The fresh air, heated by traversing 
this partition, is admitted to the carriage through 


| suitable ventilators. Ventilators also are fixed near 


the ceiling of each compartment for the escape of 
the foul air, and for the regulation of the tempera- 
ture. 

This arrangement of heating apparatus we have 
just described was introduced on the Kaiser Fer- 
dinand’s Nordbahn in the winter of 1871-72, and 


ingly well, and it is, as we have said, being exten- 
sively adopted. 

The other exhibits of rolling stock and details 
contained in the pavilion of the Kaiser Ferdinand's 
Nordbahn we must leave for description in our next 
article. 

WOOD-WORKING MACHINERY AT THE 
VIENNA EXHIBITION.—No. V. 

Messrs. RANSOME have arranged their exhibits to 
greater advantage than the other manufacturers, 
probably on account of the facilities which the 
large space has afforded. They have, moreover, 
sent a more complete series of tools, which are for 
the most part of new design, and contain more or 
less originality of detail, 

They, like the other exhibitors we have named, 
show a portable log frame, the construction of which 
is reduced toa very simple form, and which, at the 
same time, is a highly efficient machine. It stands 
upon the usual light foundations, and has below it 
a shallow excavation to collect the sawdust, which 
then falls down an incline to a pit at the side of the 
machine, whence it can be easily removed. The 
swing frame contains fifteen saws, the greatest 
nuntber that can be mounted in the size exhibited, 
for cutting up l4in. logs, A silent feed motion is 
adopted, but the pawl is driven not by an eccentric 
in the usual manner, but by a pin fixed in a slotted 
quadrant, keyed to the pin of one of the cranks 
which drive the swing frame. ‘This arrangement is 
at once simple and effective. Both the feed rellers 
are driven by ‘gearing from the feed, the wheels 
being enclosed within the hollow frame of the ma- 
chine. The upper rollers are pressed down by 
weights, placed not in the axis of the frame, but at 
right pot to it, so that they are much more easy 
of access than in the ordinary arrangement, and can 
both be controlled by one man simultaneously. 
The swing frame is worked by a couple of connect- 
ing rods, one on each side of the main frame, from 
the double crankshaft. This machine is well 
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has a plain mortising chisel, mounted on a spindl 
that is coupled by a pair of short links to a long 
weighted lever, by which the tool is worked. A 
common reve motion, like that described as 
employed in Measrs. Robinson's mortiser, is adopted ; 

which rises and falls and can besides be 
inclined to any desired angle, is supported immedi- 
w the chisel. so that the machine works 
The difference between the action of 


" uv 
reing 


the table 
ately bel 


very steadily. 


the chisel on this tool, and on the former mortise 
is very remarkable With the inferior timber 
tbl t the Exhibition, it is a matter of very 
nsidera difheulty to clear out the mortises afte1 
t I been made with the ordinary tool, whiist 
t ther ears the bh e thor ighly as it 
f l 


omit to noti the ingenious and 
s mitring machine 


d to this in noticing Messrs 
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eighth of an inch above the level of the bar 
When a piece of wood (or a number of pieces, 
because in this machine as many tenons as the 
table will hold may be cut at once) is laid on the 
table to have the first tenon cut, its weight presses 
down the bar, but when the piece is turned to ent 
the tenon at the other end, the shoulder of ¢h, 
first cut tenon is placed so as to bear against the 
slight projection made by the lifted strip. In this 
way a number of tenons may be ent without the 
trou of setting them out, because the bar acts as 
a gauge, and keeps them of exactly uniform lengt] 
between the shoulders ‘The top and bottom teno 
arranged in the usual way, and ¢ 
them is regulated by means 
two hand wheels, the upper one of which raia; 
both cutters together, and the lower one alters ¢} 
distance between them For cutting double te: 
and for scribing the shoulders, a cutter mounted 





eutters are 


between 


distance 








\\ x ts, and hav ulready ustrated | a vertical shaft is employed, and is placed a little j 
| litinE e! 1 not devote | advance of the horizontal cutters By adj 9 
r space to it her | y fair. however. t | the relative positions of all these blocks tenor f 
Mesat Ransome to sta that the tool has bee j any size, depth, or irregularity of shoulder can | 
pied by Messrs. Zin rmann, of Ch m- | produced, 
und the somewhat «# charge has been | lurning next to the planing and moulding 
ht against this firm that the tool in question machines, we find that two sizes of these tools a 
a) ui fter Mesers. Kans had exhibited the | exhibited, which differ from each other in size rat 
st na. and had thus given the Chem- than in apy important detail. ‘The same princely 
| 1b ODT i f copying it. Probably we have mentioned as applicable to all classes of 
‘ h Mr. Zi rman tand in this| high-speed wood-working machinery have beer 
f es, t urge ‘will hav en in-| carried out in these machines with great sue 
ted Meanwl e | it rv that | Four feed rollers, of which the upper one of t 
, fact fy ad s that it first pair 138 fluted, and the rest smooth, are 
f the Shute ma ‘ | pl yed, and all are driven by suitable gearing 
\\ Ww ¢ 1 cla ft which M a four-speed pulley in order that the rate of 
| } mad \ t , uly e,| may be easily adjusted. On the feeding tal 
‘ high ln V re J ing | placed a fixed guide for the timber, and a su 
employ h ! ling. | vertical roller working in a transverse slot agains 
| rt 1 trvin up ma I l his t 4 Spring serves to complete the guide. A pressur 
fea nstr f tl , fu bar of wood, standing at an angle with the tal 
ve of 5 i and held d wh by a weighted leve r, 15 pla ‘ed ] 
n was t im tha w in front of the first and upper cutter block bB 
t machine for ordina pe! tween this and the pair of side cutters is a bridg 
} tter blocks of some of the t <- | pressure bar, which 1s regulated by a pair of verti 
Il by M Rar I hav v f i crew working in brackets cast on the frame 2 
y ! t n ¢ only to| similar pair being provided to produce the press 
ty y the n t work | yver the bottom cutt which 1s at the extreme « 
sushi; 1 jud is desigt To mak {work | of the machine, ‘That part of the table which pr 
" mact es it re silly me sary that jects beyond the bottom cutter is hinged, so th 
y should be well balanced, and without being lean be thrown back, and the knives be readily 
heavy, should be so rigid as to reduce the vibration | at for sharpening, &c 


is much as possible; the wood which is being 





| high 


operated upon must be fed into the machine with 
| tr regularity and c¢ unty of movement, 
und it 1 t ver, be | 1 down tight in place 
t ndin each sid i th cutte Th I 
voly ks must | made and tlanced with 
reat « md ‘ pt vy where ( re very short 
r muld be t} rted | ! wil s at each ¢ ! ] 
Mi Ransot s new higt | led ma 1e¢8, Ut! 
ad lies of all the cutter blocks are of mild centred 
ust steel, the be arings al larg and are mad 
Dricatin Lhe lower half of t brass 18 formed 
with a chamber underneath, and in the bottom of 
the bearing is a slotted openi leading down into | 
the chamber, and with two more openings in the 


| bed. 


ides also leading into the same chamber: a pit ee | 
f felt is introduced in the lower opening, and this 
belng always In the oll, ti latter 1s drawn up by 

rap ily revolving shaft, and is then thrown over 
nto the side openings, where it falls back again, 
snd thus circulates « stantly 

he foregoing are the chief modifications Messrs. 
lt some have made in pert ecting these high apeed 


urned out much cleaner ar than by 


run he ordinary rat 
laking the tenoning machine as the first example 
} } 





rt mod ‘ations, We find that its construction 
ple, perhaps more so, than that of any 

r we have [seen, and that the greatest care has 
taken to obtain well-balanced, easy-running 

utt s Lhe feeding table is light and strong, and 
s upon friction pulleys and planed guides The 


be cutis laid upon the table, the bar of 
fixed, the other one, 
iowever, sliding, so that its position may be re- 
A pressure bar, hinged at the back of the 
and clamped upon the wood by a hand wheel 
in front, keeps the work down in place. In the 
sliding bar just mentioned a parallel slot is cut for 
nearly its whole length, and in this is placed a light 
spring supporting a strip of iron which just fits the 
slot; when there is no pressure upon this strip, the 
spring has sufficient strength to raise it about one- 


which next to the cutters is 
culated. 


table, 


that work is| 
tools | 


iif 





Messrs manufacture f 
two in the I 


l2in. by 4 


Ransome 
Of the 
stuff 


At present 
sizes of mMacuipes, 
hibition, the larger will 
and the smalle1 7 1. by 

Of a similar 


these 
take 


y ili 





class is the panel planing machi: 


which planes thin stuff up to 24in. in width, and 
2 in. thick, but on on ouly Four weight 


, and the wood 
of two triangula 
cutter block, and 
regulated 


roimers are 


is besick 5 he id 


employe lin this machine 
secure by means 
bars placed on each side of thé 
the pressure of which is 


by means 
The trying- 
up machine is a well-made tool, possessing t 
special details peculiar to all of Messrs. Ransome’s 
speed machines, and having 


small wheels on top of the machine, 


an excellent i 


motion, consisting of a worm wheel working 
teeth on the underside of the trav 
Another excellent feature is that the rate ot 
feed can be varied at will when the work is passing 
through the machine. 

The general jolmer of Messrs. Ransome differs 
widely from that of either Robinson or Worssam, 


suitable 


it being more simply arranged than the former, 
and more efficient than the latter. The circular ; 
saw bench has no special feature to notice exce pt t 


g that the fence is hinged to the edge of the table. 
and can be thrown back out of the way when th 
18 required for cross cutting. In the mould- 

ing apparatus the arrangement is compact, and tb 

feed rollers are driven by a right and left-hand : 
worm on a vertical shaft, which is worked from 

below by gearing. All four sides of the timber ar ; 
cut at one operation, as in the larger and indepet 
dent machine. Immediately behind the top cutter 
there is a weighted pressure bar, and in front 4 ' 
bridge pressure block ; while a third is attached t 






" 





spact 





" Ww 
a bracket on the frames over the bottom cutter 
block. In this machine the side cutters are placed 
last in the series for the sake of convenience, as the 
plate in which they slide is made available for u 
securing one of the same cutter blocks, and its W 
cr 


vertical spindies, when double or scribed tenons have 
to be cut. The size of timber that can be planed se 
or moulded by this machine is 9 in. by 4in., and the a 
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peed at which the cutters are run is 4500 revolu- 


th 1s a minute, whereas the saw is only driven at 
1890 revolutions. ‘The tenoning arrangement is 
precisely similar to the larger tenoning machine 
alrea ly described. 

Three other tools remain to be noticed, the uni- 
versal moulding machine, the combined planing, 


og, chamfering, and mortising machine, and 
ipparatus for sharpening saw blades. The first- 
ed of these consists of a table, to which is bolted 


undard, with a long projecting arm, carrying 
istock and revolving cutter, that can be 


traversed by a serew and hand wheel, immediately 
spindle, and passing through a 
table is a spindle with a 
tud attached to it, and projecting slightly 
the level of the table. If desired, this stud 
be removed, and a revolving cutter substituted 
gular moulding work When the tool is 
ted, a template is atttached to the underside of 
work, and with the small projecting stud before 
med, the outlines of the pattern on the tem- 
ire traced, the revolving cutter, of course, 
ng out a corresponding figure on the upper 
Different forms and sizes of cutters have to 
ple ved to the nature of work 


the cutting 


lar opening in the 


for rre 


; 
: 


according 


universal planing and mortising machine is a 


ful little tool, consisting of plane cutter 

k, mounted on the same spindle as a boring 
which can b employed for round-ended 
mortise Over the cutter is hinged a table, upon 
which the work is guided, or the table may be thrown 
ff, and in its place two round saddles mounted for 
¢ up curved work, the work to be cut being 
d on suitable templates, which rest upon the 


ust mentioned. Circular angle brackets are 
ployed for doing chamfered work. Of course 
| cutters instead of plain ones may be em- 


ind provision is made for running a small 

saw for light work 
[he saw-sharpening apparatus has no novelty ex- 
it the stones employed are the o-called 
Bes r emery wheels, made by the Ransome 
Patent Stone Company, and which answer the pur- 

e extremely well 

We have now taken our readers through the 
working exhibits of the British section, and in 
to arrive at conclusions as to the respective 
ts of these exhibits, we find it somewhat an in- 
v task to give a pret rence to one maker over 
Still we cannot but observe that excellent 
he machines of other makers are, those sent by 
M Ransome and Co. have qualities which place 
tl beyond competition as far as the other exhibits 
erned. Besides the fact that the general style 
ind appearance of the tools are some what better 
those of the other makers, there are several 
great and decided advantages introduced by Messrs. 
! [he arrangement of their machines is, 


uses, of a simple character, the cutters are 


it a higher speed than has before been accom- 

d, and all the improvement in detail necessary 
omplish this with success have been well 

’ d ot the tools are all specially arranged to 
run with the shafting and placing belts below the 
fl level, and they have adopted, and exhibit in 
with the pant l-planing machine, the 

itie conducting apparatus, for carrying off 

lust nd shaving as they are produced at the 

Che assertion of the manufacturers that ‘* the ad- 


of this arrangement, from a sanitary point 





I w, cannot be over-estimated,” is certainly not 

from the truth, and there can be no doubt, that 

pparatus is a highly useful and efficient one: 

ve already illustrated and described it in En- 

it was applied to the works of Messrs. 

Peto Brot! and we need not, therefore, repeat 
lescription of it her 

| uding this article we may repeat that there 

is no other series of wood-working machines in the 

Ex} ition 0 complete, and possessing 80 many 


velties in detail, as that of Messrs. A. Ransome 
1 Co., of Chelsea, and the conspicuous place they 
btained in the Machinery Hall is thoroughly 
merited 
Since writing the above, the list of medals awarded 
English exhibitors has been issued. From this 


we see that Messrs. A. Ransome and Co. have re- 
ceived two Medals for Progress, Messrs. Worssam 
and Co., one Medal for Merit, and Messrs. Robinson 


and Sons, and Messrs. Powis, James, Western, and 
Co., have also received similar distinction. 


MACHINE TOOLS AT THE VIENNA 
EXHIBITION.—No ITI. 

Leavine the American collection, and passing on 
to the British section, we cannot but be struck by 
the different characters of the exhibits. In the 
American department almost every tool possesses 
some novel feature, and each is distinguished by an 
individuality which shows it to be the special design 
of its maker; while in the British section the great 


well-known patterns, possessing scarcely any in- 
terest whatever as exhibits. Mesars. Sharp, Stewart, 


tion of tools which, as far as good design and work- 
manship are concerned, are all that could be wished 
for; but we could have wished that the exhibits of 
this firm had been accompanied by others from our 
other leading makers, We intend shortly to illus- 
trate the principal tools shown by Messrs. Sharp, 
Stewart, and Co.; but we may mention here that 
two of the finest machines in the collection are a 
double slot-drilling machine and a double shaping 
machine, the legs of the latter machine being con- 
nected a short distance above the floor by girders 
or bars, against which the two tables take a bearing, 
the tables being thus rigidly supported. There is 
also a very good heavy slotting machine, a neat 
machine for drilling railway wheel tyres, one of 
Sellers’ planing machines—with the driving pulleys 
arranged at right angles to the position given to 
them by Messrs. Sellers themselves—and some 
Sellers’ screwing machines. The only special tool 
at Messrs. Sharp, Stewart, and Co.’s stand is one of 
Mr. F. W. Webb’s machines for slotting the insides 
of the rims of wrought-iron railway wheels—a tool 
which we illustrated and described on page 56 of 
jour first volume. The workmanship of all the 
tools shown at this stand is, as we have said, ex- 
cellent, and the designs and proportions are also 
good. 

Two large exhibitors of tools in the British section 
jare Messrs. Henry Hind and Sons and Messrs. New, 
| both of Nottingham. Of Messrs. Hind's principal 
| exhibits we have already published engravings and 

particulars, which will show the general character 
| of the designs, and we need only remark here, there- 
| fore, that these tools are generally substantial, and 
| they will no doubt turn out good work, but they 
many of them lack the high finish which we are apt 
to expect in the exhibits of English tool makers, 
The same remarks will also apply to Messrs. New’s 
collection, the principal tools in which are a very 
heavy railway wheel lathe and a carriage axle lathe, 
the designs for both these machines originating, we 
believe, from Mr. W. Stroudley, the locomotive 
superintendent of the London, Brighton, and South 
Coast Railway, for whom Messrs. New made similar 
tools some little time ago. Both these machines 
are substantially built—the wheel lathe especially 
being of a very massive type—and both are well 
made. Messrs. New’s other tools are of ordinary 
types, and do not call for special remark. 

The only other exhibitors of tools in the British 
section are Messrs. C. De Bergue and Co., who show 
some of their well-known punching, and shearing, 
and rivet-making machines, these being all of good 
design and workmanship. Altogether, the collection 
of machine tools in the British department, but 
very poorly represents the progress of this branch 
of engineering in England, and to all who are 
familiar with the numerous admirable special tools 
to be found in our leading engineering factories, the 
British exhibits of this class at Vienna cannot fail to 
be most disappointing. We know that during the 
past year English tool makers have been extremely 
busy, and have almost without exception been in 
arrear with their orders in hand ; but we, neverthe- 
less, cannot but regret that they should, as a body, 
be so inadequately represented at Vienna. 

France we find even more inadequately repre- 
sented than England in this important branch of 
mechanical industry, the only French exhibitors of 
machine tools being Messrs. Dandoy - Mailliard, 
Luecq and Co., of Mauberge. This firm shows a 
number of tools, but most of them are of small size 
and very ordinary types. ‘The frames, too, are 
generally too light, according to English ideas ; 
while almost the only distinguishing feature is that 
a number of the drilling machines are made with 
vices attached to the backs of the pillars or standards, 
the frames of the tables being in some cases ex- 
tended back past the pillars to carry these vices, 
The arrangement is a convenient one in many cases. 
We also notice at this stand some handy little 








punching and shearing machines, in which the rams 


are worked by a long hand lever, the machines 
being intended for use in small shops—such as 
country smithies, &c,—where steam power does not 
exist, 

In the Swiss and Belgium sections there are also 
very few machine tools, the only exhibitors in the 
former department being Mesars. J, 7. Reiter and 





majority of the tools are reproductions of old and | 


and Co., of Manchester, show, it is true, a collec- 


Co., of Winterthur, and M. Rudolf Ticklin, of 
| Basle, while Belgium is represented solely by Messrs. 
Bede and Co. (formerly Société Houget et Teston), 
of Verviers. Messrs. Rieter’s collection includes 
|some good substantial tools, the most prominent 
| being a heavy slot-drilling machine, in which the 
| head carrying the drill spindle slides to and fro on 
| the face of a kind of bridge connecting the heads of 
a pair of massive standards. The movement of the 
spindle slide is effected by a connecting rod coupled 
to a crank disc which revolves in a recess in the 
face of the bridge girder. The design of this 
machine appears a novel one, and it possesses some 
good sae There are also at the same stand 
some heavy radial drilling machines distinguished 
by some special points of detail, and some other 
machines of ordinary types and good workmanship. 
|The other Swiss exhibitor, M. Rudolf licklin, of 
| Basle, shows a good collection of small machines 
|for working tin, copper, or brass plate, the set 
including rollers for fluting and flanging, a planishing 
| machine, and other tools, many of them possessing 
| ingenious features. 

At Messrs. Bede's stand the two principal tools 
exhibited are the double boring machine, of which 
we published engravings and particulars in our 
last number, and a multiple drilling machine 
with four spindles. Of the former machine we 
need not speak further here, while of the latter 
we need merely state the spindles, which are 
driven by skew gear, are adjustable to variable 
distances apart, and that the machine generally 
of a substantial type. The other machines 
shown by Messrs, Bede require no special notice, 

Sweden is represented in the class of exhibits, of 
which we are now speaking, by Mr. Th. Munktell, 
of Eskilstuna, who shows a small three-spindle drill 
for light work, and a small screw-cutting lathe. 
These tools are both well made and of good design ; 
but the patterns have a strong appearance of having 
been, to some extent, copied from American 
originals. The countershaft of the lathe, we notice, 
is carried by hangers of Messrs Sellers’ type, and 
in place of shifting the belts, friction clutch pulleys, 
of the pattern made by the Brown and Sharpe 
Manufacturing Company, of Providence, U.S., are 
used for stopping and starting. In pointing out 
these facts we by no means desire to disparage Mr. 
Munktell’s exhibits. The expedients adopted are 
good, and they deserve to be used in Sweden as well 
jas in America, while, as we have said, the tools 
| exhibited are well made. 

The German and Austrian exhibits of machine 
tools we must leave for notice in another article. 
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COAL GAS IMPURITIES. 
To tae Eprtor or Esorreerina. 

Sir,—My communication to you regarding coal containing 
arsenic was never intended by me to read as original, but 
jas | wrote: “I merely send you the above as some timid 
| people might be afraid of using coal gas in their houses.” 

The extract that I send you was not taken from Ronald 
and Richardson’s work, but from Lewis Thompson's 
“ Chemistry of Gas Lighting.” ” 

Thanking you for your kindness ia inserting my previous 
letter, 





I am, Sir, your obedient Servant, 
N 


EMO. 








Norrmeen Pacrric Rattroap.—The Northern Pacific 
Railroad Terminus Commissioners—Judge Kice and Captain 
Ainsworth—appointed to select a terminus for the main line 
of the Northern Pacific Railroad on Paget Sound have, after 
careful examination and consideration, finally selected a point 
on the south side of Commencement Bay, in township 21. 
The “ location” selected is at the head of deep water on Com- 
mencement Bay, south of the present town of Sacoma; and 
there are those who are sangaine enough to believe that it 
will become the site of a great coramercial city. 





Tae Vienna Exuipition.—It has been stated, that 
Messrs. Fowler and Co., Messrs. Clayton and Shuttleworth, and 
Messrs. Ransomes, Sims, and Head, have regeived diplomas 
of honour in Groups IL and XIIL.; but it a there was 
some slight error in the wording, as Messrs. , Sims, 
and Head were the only English firm exhibiting machinery 
who have been awarded a diploma of honour in two ome 
Messrs. Fowler and Co. have received adiploma in Group LI. 
for their steam plough, and a progess medal in Group XIII. 
for their traction engine, and Messrs. Clayton and Shuttle- 
worth a diploma of honour for their exhibition in the Austrian 
Department, with a progress medal for their portable engines 





in Group XIIL 
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Ture boiler, of which we give an illustration above, is to be 
found, together with a multitubular boiler of the locomotive 
type, by Baechle, of Vienna, in the second Austrian boiler 
house for working the pumps at the extreme eastern end of 
the Machinery Hal! The boiler, which in some respects re 
sembles that introduced by Sir William Fairbairn, consists of 
@ top barr placed horizontally, and having a diameter 
of 3 ft. and a length of 22 {t.. thie barrel being made of iron 
plates one-third of an inch thick. This top boiler is con 
pected by vertical tubes with the bottom barrel, which has a 
diameter of 45 in., and a length of 21) ft.. the thickness of 
the tron plates being five-twelfths of an inch; the bottom 
boiler, which contains jan internal! flue 30 in. in diameter, is 
not placed quite horizontally, but at a slight incline down- 
wards towards the front. The flue contains the firegrate, as 
shown, and the products of combustion pass through th 
flue, then along the outside of the bottom boiler, and passing 
next through a flue into the upper part of the setting, escapes 
into the chimney, after having traversed the under surface of 
the top boiler 

The flue is not rivetted into the bottom barrel, but is 
screwed to it by strong flanges made of 3 in. square iron, 
copper washers being used for the joints. The flue can 
thus be taken out whendesired. The flue is quite smooth on 
the meide, but is strengthened by stiffening rings of the 
section shown. The feeding of the boiler, as well as thé 
blowing off, takes place at the deepest point of the bottom 
barrel, and the steam is taken off from the dome of the 
top boiler, where are aleo fixed the two safety valves, each of 
a diameter of 3 in. The top barre! is provided with a circular 
manhole casing which projects above the setting, so that the 
boiler can easily be opened. The total heating surface of 
this boiler is 445 square feet, and the working pressure is 
6 atrnospheres, or say 90 lb. per square inch. 


WATER TOWER AT THE VIENNA 
EXHIBITION. 

We have mentioned in former articles, treating of the 
water supply at the Vienna Exhibition, that the pumping 
engines constructed by the Erste Briiuner Maschinenfabriks 
Gesellechaft, raise the supply for the bigh level service int 
a tank carried by a water tower situated near the western 
end of the Machinery Hall This tower, which is a very 
creditable piece of work, forms the subject of one of our 
two-page engravings this week, while on the present 
page we give illustrations showing further details. The 
design for the structure was prepared in the drawing office 
of the Exhibition Commissioners, under the superintendence 
of Professor Ritter von Grimburg, and the work was 
suceessfully executed by the Erste Briinner Maschinen- 
fabriks Gesellschaft, the makers of the pumping engine 
already referred to 

The tower is situated about 200 ft. from the engines, and 
it consists of a stone pediment 15 ft. Austrian (or 15 ft. 6 in. 
English), in height, on which is erected the skeleton iron 
structure. The latter consists of eight stories, six of these 
being each 16 ft., Austrian, in height (16 ft. 8 in. English ), 
while the upper and lower stories are, as will be seen on re- 
ference to Fig. 1 of the two-page engraving, very mach 
shorter. The total height of the eight storiesis 105 ft. 4 in. 
Austrian, or 109 ft. Sin. English. 

As will be seen from Figs. 1 and 2 the iron structure is 
composed of eight cast-iron columns, disposed at the 
corners of an octagon, these columns, which are 16 in. in 
diameter and 1 in. thick, being made in lengths connected 
by flanges (see Figs. 3 and 6) and being firmly braced 
together at seven points in their height. The bracing 


DETAILS OF WATER TOWER, 








consists of rolled iron girders or struts of channel section, 
disposed so as to form an octagonal frame connecting the 
columns horizontally, while similar strats, but of lighter 
section, are disposed as diagonals. Fig. 1 on our two-page 
engraving shows the general arrangement of this bracing, 
while Figs. 4 and 5 show the mode of connecting the 


one column just above the lugs or wings to which the 


the mode of connecting the horizontal and diagonal struts 
to the wings, which we have just mentioned as being cast 
on the colamns. Besides the struts of which we have been 
speaking, the columns are also braced by radial ties con- 





necting them with the rising main, which passes up the 





bracing to the bases of the columns; Fig. 8 is a section of 


bracing is secured ; and Fig. 14. on the present page, shows | 
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AT THE VIENNA EXHIBITION, 
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centre of the tower ; the construction and mode of connexion 
of these ties is shown by Figs. 12 and 13 on the prese®t 
page. 
The upper story consists of columns of a height of 7 ft. 
3} in., these columns being of the form shown by Figs. 9 
and 10, and having attached to them wrought-iron 
brackets carrying a platform or gallery, 4 ft. wide, which 
| surrounds the tank. The construction of this gallery, 
and the mode of supporting it, will be clearly understood 
on reference to Figs. 9 and 10, the former of these figures 
| also showing the manner in which this tank itself is sup- 
ported by a curb or ring girder of cast iron. The gallery is 
provided with a neat handrail, as shown in Fig. 1. This 
gallery commands an admirable view of the Exhibition 
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buildings, and access to it is gained by a c uveniently ar 


ranged staircase, the constructive details of which are shown 

by Pigs. 7, 8, and 11. 
The reservoir or tank at the t f the tower is con 
ed of wrought-iron plates, it is 25 ft. in diameter, 


1 19 ft. in height, so that it is capable of containing 
S000 Austrian cubic feet of water, or about 9000 cubic 
t English, The water is delivered into the reservoir 
rough a central rising main, to which we have already 
ed, while it is drawn off through two of the columns 
f the tower, these columns being each connected to the 
water main by a branch, arranged as shown in Fig. 3. 
The pumps are capable of delivering into the reservoir 
}00 cubic feet per hour, while the bead given by the 
ht of the reservoir is sufficient to enable a powerful jet 
f water to be delivered upon the roofs of all the Exhibition 
lings, except, of course, the higher parts of the Rotunda. 
An electric water gauge is fixed on the reservoir, and con- 
ted to the engine house, conveys to the engine driver 
information respecting the height of water in the tank. 
In conclusion, we should state that the tower was suc- 
essfully erected without the employment of any special 
scaffolding and without accident, and the structure is alto- 
gether a ve ry creditable one to ail concerned in its design 
and erection. The total weight thrown upon the base due 
to the iron structure and the water in the reservoir is about 
450 tons. 





Krupp or Essen.—The order for 500 Krupp guns, which 
the great Essen works have obtained from the Turkish Go- 
vernment, is not at all to be despised. It represents an ex- 
pe nditure on the part of the Parkish Treasury of about 
‘60,0001. The order is to be executed in the course of four 
vears. 
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THE DINGLER 

Or all the engines in the Machinery Hall at Vienna few 
have either attracted or deserved more attention than the 
one which goes by the name of “ The Dingler Engine,” and 
of which we have pleasure in placing illustrations this week 
before our readers. It is exhibited by the Dingler’schen 
Maschinenfabrik, of Zweibriicken, and is constructed upon 
the system patented by their engineer, Herr L. Ehrhardt. 
The Dingler engine shows perhaps, taken as a whole, more 
points of divergence from ordinary practice than any other 
engine in the Exhibition; but whatever may be our opinion 
of the value of Herr Ehrhardt's designs, we are glad to be 
able to believe that they are the result of a careful study 
of the subject, and not of mere caprice, as unfortunately 
seems too often the case. In an interesting pamphlet 
he has published the reasons which have led him to their 
adoption ; and as it is not often that engineers publish any- 
thing like an analysis of the reasons which lead them to 
choose certain forms in preference to others, and as Herr 
Ebrhardt’s pamphlet is published only in German, we pro 
pose to give a short epitome of it, without comment of our 
own, before proceeding to describe the engine which forms 
the subject of our double-page engraving. 

Herr Ehrhardt assumes the advantages of high-pressure 
steam and expansive working to be too well known to need 
any discussion, and goes on to point out the practical diffi- 
culties in the way of using these in a single-cylinder 
engine. These are:~—1, The necessary heaviness of the 
different parts of the engine in proportion to the mean 
pressure in the cylinder, and the fact that the high initial 
pressure goes more to produce friction in the bearings than 
to turn the shaft; 2, Owing to the great difference between 


COMPOUND ENGINE. 


the temperatures of admission and of release, some steam is | 


condensed on entering the cylinder only to be re-evaporated 











at the end of the stroke and pass useless to the condenser, 
the loss by this cause being, ceteris paribus, great in propor- 
tion to the initial pressure; 3. And chiefly, every valve 
and piston after being some time in use becomes leaky, #0 
that a portion of steam flows directly and uselessly from 
the boiler to the condenser. The magnitude of this loss 
depends on (a) the form and condition of the valves 
cylinder, and piston, and on (4) the difference between the 
pressures in the boiler and the condenser, The greater 
this difference the greater, cateris paribus, will the loss 
be. This loss remains the same per unit of time whether 
the engine runs fast or slow, and whether it actually 
utilises much or little steam in that time. An engine 
with high-pressure steam and large expansion will 
suffer a much greater loss of steam in proportion to the 
amount utilised than one with a lower pressure and smaller 
expansion. The influence of this loss on the economy of 
the engine is so great, that in a one-cylindered engine, run- 
ning only at the usual speed, it almost wholly counteracts 
the advantages gained from high expansion and steam 
pressure. A German engineer, Herr Vilkers has—after 
much research and experiment—arrived at formule in 
reference to this subject which Herr Ebrhardt has found in 
his experience to be thoroughly supported by facts. These 
formule are applied in the first of the following Tables, in 
iliustration of what has been advanced above, to two 
engines of the same size, but with different initial pressures 
and grades of expansion. 

No. 2 engime must bave a stronger and better boiler, and 
must itself be more substantial in all parts than No. 1, 
than which it is correspondingly more expensive, while the 


| percentage of steam utilised is absolutely less, and the 


saving in fuel equivalent to the saving in steam shown in 
No. 13 is not sufficient to counterbalance the increased in- 


| terest on capital and cost of repairs. 
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Er No. 1 Engine No. 2. 
kL. Dvameter of cylinder , 15.7 15 16.745 im 
=~ yeaa pean pea tana 4 19.871 _ 39.871 
3. Volume of cylinder... eee ‘ 6620.9 (620 > eubie inches 
4. Initial steam pressure (absolut ove 6.5 85.2 b. per aq. im 
5. < we = me 25 1 of the stroke 
6. W ne by steam ia cylinders per double stroke 84,968 353,264 inch pounds*® 
7 ute ) revolu 
‘. » SS . “ 9 as - Bate at A 08.85 96 75 Ind. HP. 
8. Steam utilised per hour ove ove evs 677.9 $95.0 It 
9. * 9" horse pone per hour ... 23.5 18.5 4 
10. Steam lost through leakage of piston, valves, &c., per , . 
LOUP ... vee ose . bo3.0 605.0 
11. Steam lost through le akage of piste n. vaives, & per ~ 
horse power per hour eee 21 } é 
12. Total steam used per hour ... one oe 1311.4 1} “rr 
1S - ; horse power per hour ox ‘ 15.4 1.2 
i4. Ratio of lost to total steam i8 J ’ 
* lhe actual mean pressure is be ass amed as +0 per cent the theoretical absolute mean pressure due to the same | 
eut off and neg ng arances 
Hlerr Ehrhardt’s observa have led hin to t follow eed, and it is very di i1t to find valves and valve gear | 
ing t si . Ww ht claima to ¢ ia ror { au tiy simple, rf lia i ré v, in yet work 
ti tha : g r eng wit ‘ at apeed Herr Ehrhardt sidera neither the 
| ed? the t al resul will " i « Su nor Allen arra t udap'e to the 
t ‘ steam of G9 lb. per ‘ ia { ‘ sof tl ‘ 1 has ly started de 
s r g off at o1 ghth of roke. H r y in arra “ h shall falfil all hie re- 
‘ re es of ex nes are onlva t 4 ’ the arr 1er 1 r be that wh \ 
with t ston sper Ww ithe stea ae : i trate t la ind wi hw 1 wpr it f 
‘ al ¢ ler that is, ina np ‘ i Figs. 1 to 4, ] l¢ i ti howing the pri | 
however, the engines compared the a I so Ehbrhardt’s cons t Figs und ¢ w the cor 
nace l be fitted with so efficie 4 n t the valve and |} 7 th t n of the pistons 
that they can work to double the assumed ston « 1a and cylinder ers rh ible.page engraving shows | 
f re favourable resalt will be obtained, f e actual) xhibited \ a, except that in the} 
f steam per unit of time will remain the same, while t! Macl ry Hall the special arrang t of rhea illeys 
hn t utilised will be doul l, as shown int follow . sectional pla not being n ssary, is not adopt 
la i 5 t { ar ast t ~ I i | : } Ww th 
—_— 
No.1 Engine No. 2 
15. Work done at 60 4s per Ind. HP 
. \ per minu 
j am utilised pe ‘ l » 3 t 
li horse power per hour .. ) 1B. 55 
18, Steam t (aa before) pe r : ‘ 0U5 | 
1” horse power per bh l ) __t1.3o 
Total steam use 1 per hour 1980.3 Love 
horse power per hour i.4 29.8 
22. Ratio of t to total steam ; . 7 
i 
From this H Ehrhardt deduces the followir 1W t tw ‘ sa the jacket of t s ] r. | 
that ino nul viinder engines with expans { ] t | : K are ‘ 1 in the sual way hi 
i 4 t real e of « ry is increas¢ ston the crank pins, w h are placed opposite each other the 
aneed I} btales ¢ steam pressure and the gra f solid f 1 double throw shaft aaa, which works in|, 
expat the higher is the piston speed which st be used journals at L, and L, and has a flywheel S, 1 S, on} 
that t responding ¢ ny may be obtained [his each end By this position of the cranks the moving parts | 
applies also to a certain extent to compound ines, but are of course balanced, and the pressures on the journals at 
with the modificatix that. in them. for a similar « nomy, the end of each stroke are also to son xtent neutralised. | 
the et ! need never be extrem [In engines with moderate The steam passes direct from one cylinder to the other] 
pressures, & the necessary increase of spe will less without anv termediate chamber. Two valves suffice to | 
1 leas still non-condensing engines, alt 1 it is | effect the whole distribution of the steam, one being placed | 
equally noticeable and unaccountable that many peopl obliquely under each end of the cylinders, as shown in Figs. 
prefer to run « lensing engines at a lower » red tha 1, 2, and 3 on the two-page « i [he valves are cone- 
those without lensers! In order, however. t ‘ shaped, a vol ve tinu os, int thickness 
' 5 P su a degree of economy of wit 1a st annular spaces ommunicat both 
cylinder engine as appears in the Table a e. itis! W t er ports, a1 ich th a pair of opposits 
sary not only to have an engine structed t t *) with the va itself, rhe vaives are driven by 
with eat care and exactness, but to have it fit i screw wheels upon a ! tudinal « ll which is itself | 
some valve vear verv " se i ts action as t ( « larly ven | th inkshaft, and from which the | 
Sul or Allen gears. Higher « y than that , ernor also receives its motion. Figs. 3 and 4, page 163, | 
s only realised new and very carefully nst ! iow the simultaneous position of the two valves, ons } 
machines illowing steam to enter through the jacket into the high- 
Against single-cylinder machines, however perfect their pressure cylinder, and to pass from the low-pressure cylinder | 
construct a pound engine (especially wi used to the condenser, while the other (at the other end) estab- | 
with high-pressure steam) offers the follow r table lish« mmunication between the two cylinders y nly It 
advantages ] The whole difference between the pressures will be seen from Figs 5 and 6 that the valves are in re- 
f admixsion and release divides itself over two pistens. one lity double ported, and that tl pacity of the ports | 
{ter the other, and the difference in each cylinder is, ther elves is very small. The position of the ports is such | 
fore, smaller than in the ordinary engi The useful hey will drain the cylinder of water, but it | 
pressure on the crank and crankshaft is more u rm l to us that it would be advixabl at least in large | 
more advantageously applied ; and the internal friction of have drain-cocks on the underside of the canals mm. | 





the machine is, therefore, less, its action more uniform, and The valve works free from fri n caused by steam pressure, 











its trability greate 2. The differences of temperature the only unbalanced pressure being in the direction of its 
correspond to the differences of pressure, and in consequ length, as shown at p p, in Fig. 5, and this is taken up by 
of the stall cylinder never being in communication with | 40 «djustable collar upon the spindle 8, In order that the 
the « fenser, and the large cylinder never in communica it off in the high-pressure cylinder may be under the 
tion with the boiler. the loss of steam by condensatior trol of the governor, each valve has on its upper end a 
ir aporation from, the evlinder walls, is red i} ip having a separate spindle « (Fig. 5) which passes 
one half the two pistons and sets of valves present through a stuffing-box in the upper cone of the valve 
re obstacles to the leakege of steam than the one, and est. By asimple arrangement, seen in the large engrav- 
each has only to be made steam-tight against half the total ‘mg, the governor can give this ndle a small angular 
difference of pressures; and moreover steam leaking through ti ind by thus altering the position of the two open- 
the high-pressure pist will still to a great ent be ings in the valve, can control the cut off. This arrange- 
utilised in the low-pressure cylinder, and it is possibl n nt, however, appears to us to be open to the serious 
these accounts to obtain as hich a rate of ec« my in a objection that the lead, aa well as the cut off, is altered. 
compound engine with a moderate speed as with a very Herr Ehrhardt fixes an absolute initial pres ure of about 
hich speed in a single-cylinder machine ? 150 1b. per square inch as the best for this engine, on the 
In! ah-pressure engines, however, the dimensions of th sat rounds as those on which he thinks 901b. the best 
cyl rs are proportionately small, and the number of for a one-cylindered machine. The diameters of the cylinders 
re ions is, therefore, large even for a moderate piston are respectively 4.92 and 9.84in., their common stroke 
— 4 ee ; being 19.68in. The cut off in the high-pressure cylinder is 
. 


variable from .05 to .65 of its stroke, the usual cut off being 
4, which corresponds to a tenfold expansion. The cut off 


By thie Ilerr Ehrbardt apparently means about 200 ft. 
per tmaiuute. 





in the low-pressure cylinder is .65. It is worth whils 
noticing that when the initial pressure and cut off in the 
high-pressure cylinder are respectively 150 Ib. abs. and 4 
the low-pressure cylinder is working almost exactly as engine 
No. 1 in the tables, with an initial pressure of 60 Ib. abs 
and a volume of steam per stroke equivalent to a cut off of 
25 at the full initial pressure. To convert a pound of 
water into steam of 150 Ib. pressure, only requires about 
2th more heat than to convert it into steam of 60 Ib. so 
that practically nearly the whole work done in the high- 
pressure cylinder is obtained, beyond that shown in the 
Tables for the one-cylindered engine, without extra fuel. 
We have not now space to say mach as to the general 
arrangement of the engine, which is clearly shown in the 
two-page engraving. We need only mention one} or two 
points. The steam cylinders and valve chests are cleaded all 
over, and entirely covered in in a way which makes the engine 
look, at first sight, as if it had only one cylinder. The bed- 
plate is very simple in construction, and has in most places 
hollow and rectangular sections. The piston rod heads 
work between faces bored out in the framing, The main 
bearings are adjustable both ways. Pins are cast inside the 
flywheels by which (through a hand lever seen in elevation 
and plan) the engine can be turned by hand. The air 
pump is worked by an eccentric, and is, with the condenser, 
ly separate from the main casting; the exhaust steam 
passes through a feed heater under the cylinder bef 
The engine can be worked either 


entir 


reaching the condenser. 


| with or without the condenser, at pleasure. 


We need allude only to one point more, namely the cor 
struction of the piston, as shown in Fig. 7. Herr Ehrhardt 
gives his reasons for using it as follows: he considers that 
after a short period of working the cylinder gets smoothly 
polished, and the piston ring so much worn that it no 
longer acts as a spring, the piston being thus, during th 
greater part of the engine’s duration, not absolutely tight 
but, as it were, swimming in steam and oil, and always pas- 
sing a certain amount of steam. This he takes to be so 
sure a fact that he thinks it best to assume at once that 

me loss is necessary, and only to try to prevent its being 


great, and at the same time to remember that it is this 


|} steam which prevents both cylinder and piston being 


rapidly worn out. 


On this ground the piston of the Dingler engine is made 
as shown, entirely without springs or tightening apparatus 


of any kind, in the belief that, once made to fit the cylinder 
well, it will remain jast as long tight without as with a 
spring. As the piston, however, expands more than the 
cylinder, and would thus injure it if it were tight at first and 
at the same time of an unyielding construction, it is made 
of the light and un-rigid form shown, for which also the 
advantage is claimed that, there being always steam pressure 
inside one of its two ends, that end can spring enough to be 
kept in sufficiently close contact with the cylinder walls 
he leading idea _in the design of the piston is that the 
necessity of some loss of steam being recognised, this loss 
should be made as small as possible, and at the same ti 
used to increase the durability of the cylinder Herr 
Ehrhardt considers also that exactly the same remarks 
apply to the working of the valves as to the piston, and 
expests them to remain equally free from wear. 


We regret that 1 


our space does not permit us to do more 





| than state Herr Ehrhardt’s views without discussion. We 


should add that the engine at Vienna runs at 115 revolu- 
tions per minute, and seems almost, if not absolutely, noise 

less. A similar one at the makers works at Zweibriicken 
is said by them to show no wear of any importance, although 
it has now been at work over two years. 


FOREIGN AND COLONIAL NOTES. 
Surveys in Colorado.—Dr. Hayden, in charge of a geolo 
gical surveying expedition in Colorado, has reported the 
completion of the surveys and other works marked out for 
his party east of the Rocky Mountains. The expedition has 
by this time attained the western slope of the mountains. 


| Among other things accomplished by the expedition are re- 
| measurements of Pike's, Long's, Gray's, and Lincola peaks. 


Sault Sainte Marie Canal.—Certain improvements in the 
Sault Sainte Marie Canal have been finally decided on, and 
the contract has been let for 300,000dols. The lock will be 
made 450 ft. in length, 80 ft. in width, and 15 ft. deep. The 


| canal will be closed Nov. 16, and the contractors promise to 


have the work completed before the opening of the naviga- 
tion in the spring ot 1874. 


American Locomotives.—The Baldwin Locomotive Works, 
Philadelphia, completed their 1000th engine in February, 
1861; their 2000th at the close of October, 1869; and their 
3000th in November, 1872 Since November, 1872, the 
works have made about 350 more engines. 

The St. Gothard Tunnel.—It appears that during July 
the St. Gothard tunnel was lengthened to the extent 
33 ft. Of this extension 176 ft. Sin. was effected on the 
Goeschenen side, and the balance on the Airolo side. Some 
difficulties have been occasioned by water infiltration, but 
these difficulties appear to have been overcome. 





Montreal Northern Colonisation Railway.—A contract for 
the construction and equipment of the Montreal Northern 
Colonization Railway, including a branch to St. Jerome, bas 
been signed between the company and Messrs. D. Macdonald 
and Co. The work is to be pressed forward with all possible 
vigour. 

German Officers in the Crimea.~Two German officers 
have been sent to the Crimea, in order to examine fortifica- 
tions now under construction at Kertch, in place of those de- 
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antl at Sevastopol. The works now in course of construc- 
tion are of considerable extent. 

Persian Steam Navigation.—It is reported that a recently 
formed Persian Steam Navigation Company is about to com- 
mence its voyages in the Black Sea and on the Asiatic coast: 


For the present communication will be established between 
(onstantivople and Poti. The ships of the cmageny will be 
new, well-built, and of considerable speed. y will sail 


under the British » carrying the Persian flag on the 
foremast... The pe an engineers are all British. 

Ottawa Parliament Buildings.—The flagstaff of the central 
tower of the Patligment buildings at Ottawa is ready to be 
raised to its places: It is of boiler-plate, and is of considerable 
height. The ironwork of which the top of the tower is to be 
built has beem completed. 

The Mauser Rifle.—The Mauser rifle is to be first supplied 
to the Guards of the 2nd, 3rd, 8th, 10th, and llth Army 
Corps of the German army; the remainder of the army is to 
be armed for the with the “hassepot rifle now under 
conversion. The latter is being aliered so that the Mauser 
cartridge may be used for it, and thus there will be only one 
kind of eartridge uséd in the German army. Owing to the 
nicety required, the manufacture of some parts of the Mauser 
rifle takes a long time, 


Pennsylvania Railread.—A corps of engineers in the em- 
ployment ‘of the Pennsylvania Kailroad Company is now 
engaged in making a preliminary survey for an extension of 
the main line to Baltumore. The extension, if carried out, 
will Jeave the main stem near Penningtonville. 


Minimising Atlantic Steaming—A plan has been sub- 
mitted to the Canadian Government by which it is proposed 
to shorten a Transatlantic journey between London and 
New York to seven days and three hours. It is proposed to 
push the railway system of the United States to St. John’s, 
Newfoundland, and to run ocean racers from that point to 
Valentia Bay, Ireland, a distance of 1600 miles. 





NOTES FROM THE SOUTH-WEST. 

Monmouthshire Railway Company.—The directors of the 
Monmouthshire Railway Company will recommend, at the 
ensuing meeting, a dividend at the rate of 5 per cent. per 
annum. The dividend last half year was at the rate 
{ 6 per cent., and a year ago at the rate of 7 per cent., 
for that half year... The decrease is accounted for by the 
loss of traffic in the first three months of the year during the 
great strike in South Wales. 


Pembroke Dock. — The Lords of the Admiralty have 
refused to comply with a request of the officials employed at 
Tembroke Dockyard for an increase of salary. Their lord- 
ships took ten months to consider the matter. 


Newport Tramways.—The prospectus is issued of the 
Newport (Mon.) Tramway Company, with a capital of 
10,0001, to be raised in 2000 shares of 5/. each. It is 
ntended that the tramways should traverse Bridge-street, 
Commercial-street, and Commercial-road, to Church-street, 
Pill, with branch lines to the Western Valleys Station and 
Newport Docks. 


Rhondda Valley-—A strike of house-coal colliers in the 
Rhondda Valley seems likely to be protracted. A large 
number of the men declined to abide by the decision of a 
meeting on Saturday, and positively refused to resume work 
pon the masters’ terms, Those colliers who had been 
working on the understanding that they were to conform to 

e action of the majority, struck work on Saturday night, 
snd the valley isin a state of inactivity. It is feared that 
considerable difficulty will be experienced in arriving at a 
settlement of the dispute. 

Vew Vein of Coal—A 3 ft. vein of excellent steam coal 
has just been found on Graigiwyd Farm, the property of 
Mr. Willian Isaac, Lianelly. It is generally believed that all 
the veins in the Lilanelly coal basin are also to be found under 
the same farm. 


Culm Valley Light Railway.—lIt is some time now since 
ittention was called to the pioneer light railway of the West 
f England—the Culm Valley. Though the directors have 

been quiet they have by no means been idle. Tenders were 
nvited afew weeks since for the construction of the works, 
ind the directors at their last meeting had the pleasure of 
finding that substantial contractors were prepared to under- 
take the lime at a figure even below the moderate estimate of 
their engineer, Mr. Pain. The directors have largely in- 
creased their interest in the undertaking, and only about 
0,0004, ig now required to be subscribed. 


_ Capital in South Watles.—The coalowners of South 
Vales have formed themselves into a trade union, with the 
view of meeting combinations of their employés on equal 
terms. 


Cambrian Railway.—The expenditure on the permanent 
way in the past half year is small, as compared with former 
years.’ No renewals were carried out in the past half year, 

r will any be necessary in the current one. Provision will, 

wever, have to be made for « larger outlay in the years 
1875-6, The permanent station at Barmouth has been com- 
pleted during the half year, as well as further works at 
armouth junetion, Glandovey, and other places on the coast 
ection, and two dwelling houses have been provided at 
Oswestry for station officers. 


Swansea Vale Ratlway.—The accounts for the past half- 
year show an increase over the corresponding period of 45211. 
in the receipts, and of 2687/. in the expenditure. The work- 
ing charges have been at the rate of 46 percent. The loop 
ine, vid Clydach to Glais, has been partially opened for 
mineral traffic as. far as Clydach, and the remainder of the 
line to Glais is now ready for the laying of the permanent 
way, and will shortly be used for general traffic. The con- 
tract for the Cariljian branch has been let, and considerable 


Brecon Company's branch line from Capel Colbren to this 
company’s railway at Yuisygeinon is nearly ready, and only 
awaits inspection by the Board of Trade to be opened for 
public traffic. 


NOTES FROM SOUTH YORKSHIRE. 

Suervrery, Wednesday. 
The Sheffield Tramway Lines~Some months back the 
first contract for laying tramway lines within the borough of 
Sheffield was let to Mr. Thomas Lightfoot, and the work was 
almost immediately put in hand. first route chosen was 
that from the town hall (in the centre of the town) to the 
busy manufactu ing suburbs of Attercliffe and Tinsley. Up 
to the present time double lines of rail have been laid along 
the Cariton-road, Attercliffe, as far as High-street, from the 
top of Waingate. A line for the up-journey diverges at the 
end of Blonk-street, and continues along two or three streets 
of better gradients to the Norfolk Market Hall. The work 
on this contract is now fast approaching completion, and the 
route will probably be equinline traffic within a few weeks. 
The rails are, I believe, about 45 lb. to the yard. They were 
made in Leeds, the quantity required in the first instance 
being about 900 tons. They are laid on granite sets, and are 
nearly flush with the street level. Several of the cars have 
have already arrived, and are laid up im an arch belonging 
to the Manchester, Sheffield, and Lincolnshire Railway 
Company. They are built in much the same manner 
as those on the Metropolitan tramways, but on a 
rather smaller scale, being constructed to carry 24 pas- 
sengers outside and 22 inside. They have been obtained 
from the Starbeck Car and Wagon Company (Limited), 
Birkenhead. If the sundry little troubles always incidental 
to the construction of tramway lines along old streets full of 
sewers, gas and water pipes, and so on, can be surmounted, 
there seems to be no doubt whatever that a desideratum will 
have been supplied. 


The Engineers’ Strike at Shefield—The ninth week of 
this strike has terminated, and both sides are quite as 
determined to adhere to their respective views as they were 
at the very outset, although the collateral conditions have 
changed most materially since the question was originally 
brought to an issue. fhen the strike took place over 700 
men were thus thrown out of employment, but at present 
there are not more than 160 or 170 of these who remain in 
this town, the remainder having migrated. In a recent 
balance-sheet issued by the Strike Committee of the men, it 
is stated that for the week ending August 18th the subserip- 
tions on behalf of the non-society men amounted to 1642. 3s. 
10d. This sufficed to pay every such man 16s. for the week; 
to pay the unionists the same sum each; to give 1s. each tg 
192 wives and 350 children, and to leave 26/. 13s. 4d. for the 
next week's distribution. Money is subscribed pretty freely 
by the colliers in this neighbourhood and by various trades 
societies throughout the kingdom. The men are therefore 
comfortably resigned to being “ out on strike.” 








Engineering Operations or Projects.--Mr. Lodge is sink- 
ing to the Silkstone and other coal seams on the estate of 
Mr. W. Stanhope, near to Barugh, and is erecting a number 
of dwellings for his men to reside in. It is stated the 
minerals, in area about 1600 acres, on the estate of Mr. F. 8. 
Foljambe, M.P., at Brierly and Grimesthorpe, have recently 
been leased, and will be worked within a given time. The 
large coalfield between Hemsworth and Brierley is likely to 
be also worked almost immediately, as it contains the thick 
or Barnsley seam, which averages 8ft. in thickness at a 
depth of about 560 yards, besides sundry smaller beds. New 
steel-melting furnaces, offices, works, and warehouse, &c., 
are being built at the corner of Hereford-strect and Bran- 
mall-lane, Sheffield (the river Porter being arched over for 
that purpose), for Mr. W. A. Tyzack, Stella Works. New 
workshops, steel converting furnaces, &c., are being erected 
for Messrs. Jabez Vernon and Company, Attercliffe-road, 
Sheffield. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrippiesproven, Wednesday. 

The Cleveland Iron Market—Yesterday there was a large 
attendance on ’Change at Middlesbrough, many of the iron- 
masters having returned from their pleasant visit to Belgium. 
The market opened strong, and before the close pig iron was 
advaneed about 2s. 6d. per ton. The prices of Cleveland pig 
iron, for a delivery, are now as follows: No. 1, 110s. 
to 112s.; No. %, 102s. 6d.; and No, 4, 100s. perton. There 
was a better demand, and it was believed that that, together 
with the bareness of makers’ stocks, had the effect of raising 
the rates. It is very doubtful whether those increased prices 
will be maintained, because they are not actually what con- 
sumers are paying to makers, but what brokers who have 
bought largely some time ago are getting from persons com- 
pelled to buy for immediate use. Most of the makers are 
sold forward, and cannot aecept orders for prompt delivery. 
Little new has transpired recently in the finished iron trade. 
The North Yorkshire [ron Works, South Stockton, and the 
Britannia lron Works, Middlesbrough, which have been 
standing so long for want of orders, have recommenced 
operations. For puddled bar an advance of 5s. per ton is 
being asked. Orders are scarce, buyers still holding back in 
the belief that they will soon be able to buy cheaper. 


Engineering and Shipbuilding.—Those great branches of 
indastry in the North of England are rather quieter at pre- 
sent. The shops and yards have sufficient work on hand to 
keep a very large number of men employed, but there isa 
scarcity of orders. At Newcastle the marine department is 
not brisk, but locomotive builders have a fair share of work. 

The Coal and Coke Trades.—Nothing fresh has trans- 
pired in the eoal and coke trades, and prices are much about 
the same. We are informed that coal has been found in 
Westmoreland, and that it will be worked by Middlesbrough 


_ The Strike of Tronmoulders at Middlesbrough.—This week 
it is proposed to submit the dispute of Messrs. Hopkins, 
Gilkes, and Co.'s ironmoulders to a vote of the entire trade of 
the North of England, and that vote will decide whether the 
men should continue on strike or return to work. 


The New Works in the Cleveland District. —On all sides in 
the Cleveland district extensions are being made to meet the 
inereasing demands upon the staple industry. In the neigh- 
bourhood of Guisbro’ new ironstone mines are being opened 
out, and in Durham and Northumberland coal pits are being 
sunk. On Tees-side the new biast furnaces in course of 
erection are rapidly approaching completion. At Stranton, 
near Hartlepoo!, Messrs. T. Richardson and Sons have blown 
in two of their three new blast furnaces. At Middiesbrough, 
the Erimus Works built for the express purpose of making 
iron by the Danks process, will soon be in full operation, 
and the important question of mechanical puddling will be 
settled. In Stockton and Middlesbrough several small 
works have lately been started and are doing well. 








NOTES FROM THE NORTH, 

Graseow, Wednesday. 
Glasgow Pig-Iron Market.—Since the report of this day 
last week there has heen a decided change in the aspect of 
the pig-iron market. There has been a very good demand 
for all.descriptions of iron, and this, acting on the small stock, 
has caused prices to advance very smartly. Warrants im- 
proved from 107s. 6d. on Wednesday last, to 111s. 6d. on 
Friday, closed on Monday at 112s. 6d., and were freely dealt 
in at 112s. 6d. up to 114s. 9d, closing to-day with sellers at 
114s. 6d. Makers’ iron has advanced more or less every day 
during the week, and the undernoted prices show an im- 

provement of from 5s. to 10s. per ton. 
No.1. No. 3, 


s. d. #. d, 
G.m.b, at Glasgow ove ose oes 1166 1140 
Gartsherrie _,, soe ooo oe 130 0 1150 
Coltness xa es ban are 130 0 116 0 
Summerlee__,, eee dae oon 1250 1150 
Carnbroe 99 ove eve + 1200 1140 
Monkland fa eee ape on6 117 6 11440 
Clyde ” eee see aii 117 6 1140 
Govan, at Broomielaw ode <i 11450 1140 
Langloan, at Port Dundas oss or 1276 1150 
Calder -_ ooo ose 1250 115 0 
Glengarnock, at Ardrossan ~ ... ale 120 0 1140 
Eglinton a bi aa 1150 1130 
Da\lmellington “i one aes 1150 1130 
Carron, at Grangemouth, selected 125 0 —_ 
Shotts, at Leith ... on sa ove 1250 1150 
Kinnell, at Bo'ness vin ove is 117 6 1120 

(The above all deliverable alongside.) 

Bar iron ... ooo ove on ita 13/1. 
Nail rods ... . one 131. 


Last week's shipmente amounted to 10,018 tons as against 
114,314 tons in the corresponding week last year, and there 
has been a resumption of shipments to America. The 
market opened strong to-day, and during the forenoon busi- 
ness was done at 114s. 9d. cash up to 110s., closing a little 
easier. A large business was done. In the afternoon there 
was a steady market, but the highest price at which busi- 
ness was done was 115s. 3d., at which the market closed 
nominally. 


The Malleable Iron Trade.—There is more inquiry for 
manufactured iton, and prices are quoted firmer. Merchants 
are now showing a disposition to buy for forward delivery, 
and in some cases they have been compelled to pay a slight 
advance, as manufacturers will not book unless for prompt 
delivery. With all this activity in buying, however, most of 
the works are short of orders, and for immediate specification 
iron can still be had at the lowest quotations. It was reported 
in one of the local papers a few days ago, that all the em- 
ployés at Mossend Iron Works were on a fortnight’s notice 
owing to an alleged shortness of orders, but the report has 
been authoritatively contradicted, and it is now stated that 
the works are very busy with no prospect of any such 
stoppage as was Pron: Bases | The upward tendency in the price 
of pig iron will doubtless bring out orders for finished iron 
before there is any further marked advance. 


Dreadful Calamity at the Tay Bridge Works.—A terrible 
disaster bas oceurred at the Tay Bridge Works, resulting in 
the drowning of six of the workuen employed in its construc- 
tion. The sinking of the hollow double piers into the founda- 
tions excavated for them has been proceeded with day and 
night for some time t, and early yesterday morning 
thirteen men were employed in lowering one of these piers 
situated eeveral hundred yards from the north shore. Sud- 
denly, from some some unexplained cause, the western cylinder 
burst, and the water rushing in, six of its seven occupants 
were drowned, the other barely managing to make his escape. 
The four men at work in the eastern cylinder also escaped 
through the shaft to the top, and the two in charge of the 
engines above, though blown into the water, swam in safety 
to a boat. : 


Boring for Coal at Auchterarder.—A goodly number of 
months ago, an opinion that there was eoal to be found 
under the Common Muir of Auchterarder, Perthshire, took 
deep root in the minds of many of the inhabitants of that 
town. After the lapse of some time, and the holding of 
various public meetings, a subscription was raised with the 
view of putting that opinion to the crucial test of experi- 
ment. Boring operations were commenced several months 
ago, and they are still being carried on. ‘The bore is about 
250 ft. in depth, but owing to the hard unyielding quality of 
the rock at present being penetrated, the progress made is 
not very great. With the exception of the discovery, made 
about two months ago, of athin seam of what was understood 
to be coal, there es as yet been no appearance giving 
the prospect of the mig, rn turning out successful. The 
committee, however, have resolved to continue the work 





capitalists. The mining extensions in Durham and North- 





progress has béen made by the contractor. The Neath and 


umberland are being vigorous)y carried on. 


until the fands raised for its prosecution are exhausted. 













































































= 


a 


See 


com tn Tie > 


wats. ake 





























0 ET EF URE Se eae oe 








a eal 


[Aucust 29, 1873. 


ee we 


g 
Zz 
oe 
a) 
x) 
Z 
o 
Z 
(x) 











(691 24ng 208 ‘uondisosagy 40,7) 
) AWAVIO MAYGNV WIS TANOJOOD AM GIUVAANG NVId JAILVNYALIV 


UA OD ,? YUYUOM UHOCUVH MAN Aasodoud 





rs & « — ~~ as 3 ie 
Se ay; as Pe pg ogee tee ore ora 
ode aden eer =~ = a tes 
atthe — eceteties ted Bt hepa ae ene 
a — AK e caleage TA Rebekka =aRIre TI RE ress 


ely ~ 


ia Sn A de a 





~ictaaa AE hats neeneatn cutnatenanmananned 2 











AveusT 29, 1873.| 


ENGINEERING. 


167 








AGENTS FOR “ ENGINEERING,” 


Mascursten: John Heywood, 143, Deansgate. 
Graseow: William Love. 
Faance: Lemoine, 15, Quai Malaquais, Paris. 
Bererum: P. Bailly, 49, Rue du Pont Neuf, Brussels. 
Unsirep States: Van Nostrand, 23, Murray-st., New York. 
A. N. Kellogg and Co., 73, Broadway, New York. 
Willmer and Rogers, 47, Nassau-street, New York. 
August Brentano, 33, Union-square, New York. 
A. N. Kellogg and Co., 77, Jackson-street, Chicago 
Viewsa: Lehmann and Wenzel, Kirntnerstrasse. 
Gerold and Co. 
Rossta: At all Post-Offices in the Empire. 
Lerrzie: Alphons Diirr. 
Bexurs: Messrs. A. Asher and Co., 53, Mohrenstrasse. 
Catcurta: G. C. Hay and Co. 
rertisements cannot be received for insertion in the current 
later than 5”.M.on Thursday. The charge for advertise. 
ats is three shillings for the frst four lines or under,and eight- 
we for each additional! line 
The price of ENGINEERLNG to annual! subscribers receiving 
copies by post is 1/. 8s. 2d. perannum. If credit be taken, the 
charge is 28. 6d. extra, the subscriptions being payable in advance 
A sounts payable tothe publisher, Mr.CHARLES GILBERT, 37, 
Redford-street, Cheques crossed “Union Bank,” Charing Cross 
Branch. Post Cape Orders to be made payable at King-street, 
Covent Garden 0 
Office for Publication and Advertisements, No 37, Bedford- 
street, Strand, W.C. 


Ad 
week 
nu 
r 


ENGINEERING is registered for transmission abroad. 

Reaping Cases.—Reading Cases for containing twenty-siz 
Numbers of ENGINEERING have pow been prepared, and may be 
bad of the publisher or of any news agent. Price 5s.cach. 


NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American con- 
nerion, we have found it necessary to establish a branch 
office in the United States. Communications may in future 
be addressed to Mn. Grornes Epvwarp Harpise, C.E., 
of 52, Broadway, New York, who is our accredited re- 
presentative. 

In answer to numerous inquiries, Mx. CHARLES GILBERT 
begs to state that Subscribers in the United States can be 
supplied with “ ENGINEERING” from this office, post 
Sree, for the sum of 11. 148. 8d. ($8.52, gold) per annum, 
payable in a lvance. Subscriptions (payable in advance) 
for this Journal (delivered post free) will also be received 
by Mr. Harvine, at the New York office above mentioned, 
at the rate of $9.30 present currency. 

CONTENTS 
PAGE PAGE 
f ting Machisery at the Vienna Notes from Cleveland and the _ 








Exhibition cooe 155 Northern Counties 46. .secseees 16 
Stationary Engises at the Vienna Notesfrom South Yorkshire .... 165 
Exhibition . 156 Notesfrom theSouth-Weet ...... 165 
* Patent High Pressure .M.S. Shah ssvecees 167 
erand Engine . oe 187 Tin Minige in Aust Bo sencseyes 168 
Rolling Steck at the The Lare Geor Fritz 168 
upa Exh D ° _ Dover Harbour . 169 
Ww Working Machi y at th T ! aud Steel Institute 169 
y a Exhibition 159 he OVONE 05.05c0ccccrcreccedege 171 
Machine Tools at the Vieons Ex- Rock Boring Machinery oes oe VB 
tien ubiiyeeeka . 161 || Improvement in Raiiwav Con- 
Coal-Gas Impurities . 1ét 173 
Boilers at the Vienna Exhibition 162 . 74 
Water Tower at the Vienna Babi ‘ 175 
ition 162 ke Supply of Belgiam 175 
The Dingler Compound Engine ., 163 The Lron Industry of Belgium 176 
Foreign and Colonial Notes...... 164 Locomoti BE coccccescscoeres 176 
Notes fromthe North coveree 165 
We give with the present number t double-page Plates, 


ve of the “ Dingler” Engine, at the Vienna Exhibition, 
and the other of a Water Tower at the Vienna Exhibition. 
The des ription for the forme of these Plates will be 


} don page 162, and fi r the latter n page 163. 
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H.M.S. SHAH. 

By the approaching launch of the Shah (late 
Blonde), building at Portsmouth Dockyard, the 
unarmoured fleet of this country will receive an 
important addition. In fact, the new ship is the 
finest unarmoured cruiser in the world, though it 
may be a question whether she or the Inconstant, 
her sister and predecessor, would come off victorious 
if pitted against each other, The Inconstant’s main- 
deck battery fires a tremendous broadside from five 
124-ton 9-in. guns—a broadside far more formidable 
than that of many of the ironclads; the Shah’s— 


Committee on Designs—fires eight 64-ton 7-in. 
guns, The latter are not only more numerous, in 
the proportion of § to 5, but from their less size 
are more easily and rapidly handled; hence the 
Shah may be expected to score many more hits in 
action, Besides, 64-ton guns are quite large enough 
to do mischief, even against weak ironclads, and 
though the bursting charge of the 7-in. shell will 
produce a very inferior effect to that of the 9-in. 
projectile, we are inclined to think that the change 
in the armament of the more recent ship is a wise 
one. The Shah, moreover, carries an element of 
power wanting in the Inconstant. She will have, 
it is understood, two tremendous pivot guns on deck 
—i8-ton 10-in. guns, 400-pounders, similar to the 
broadside guns of the Sultan and Hercules—whereas 
the Inconstant has but 63-ton guns for that service. 
Many officers of experience look for more good from 
one powerful pivot gun than from many pieces on 
the broadside, with their cramped range of training. 
Be this view right or wrong, the Shah must derive 
immense advantages in chasing from the right ahead 
and astern fire of these huge guns, and, thanks to 
them, would probably engage the Inconstant on 
even terms. Except in armament she is but a re- 
production of the latter, and with her constitutes a 
class whose history it is well to bear in mind. 

In 1866 it was known that the Americans were 
building a number of wooden sloops, destined to 
have enormous speed, and specially designed to 
sweep English commerce from the seas should war 
arise between the two countries. Somewhat later, 
Mr. Isherwood published the following charmingly 
frank statement of what they were expected to do: 

It was proposed to construct a vessel having a greater 
speed by several miles per hour than any other ocean 
steamer; which should be able to go to the British coast in 
case of hostilities, and burn, sink, and destroy every vessel 
of inferior force, naval or merchant, that might be found 
there. Nothing she pursued could escape her, and nothin 
she fled from could overtake her. The more heavily arm 
but slower cruisers of the enemy could only follow by the 
flames of the burning wrecks she left behind her. She would 
obtain a plentiful supply of coal, water, provisions, and other 
stores from her prizes, for an indefinite length of cruising, 
and would neutralise the large number of naval steamers re- 
quired to form a cordon round the ‘nowree # coast for the 
protection of his commerce from her depredations. 

This excellent programme (though it looked a 
little too clever to be true) our Admiralty were 
bound to checkmate, if possible, and Mr. Reed's 
Inconstant was its reply. In due course the 
Wampanoag and her sisters, or some of them, were 
launched on the other side of the Atlantic, and the 
vessel named attained a speed, under steam, ac- 
cording to not very satisfactory reports, of about 
17 knots. But even the Americans soon admitted 
their crack sloops to be failures, despite their un- 
deniable speed. In the first place they were built 
of wood, which English experience showed to be 
an utterly unfit material for high - speed vessels 
with powerful engines. In the next place they 
were so much too small (though their tonnage 
was over 3000), or their engines were so much 
too large, that there seemed room in them for 
nothing else. Even the masts could hardly 
find standing room, and the officer in charge 
of the sea trials had to report that much of the 
lower canvas was practically unable to be used, 
thanks to the regiment of funnels (there were four) 
which cumbered the deck. The coal supply was 
left too exclusively dependent upon the contribu- 
tions of ‘‘ prizes,” and even the crew and stores 
found accommodation with difficulty. The Wam- 
panoag was not a success, and the fear of her 
ceased to afflict the English shores. But meantime 
the Inconstant, which had been planned upon. the 
reasonable yet mistaken supposition that the Ameri- 
cans knew what they were talking about, andhad 
some grounds for their boast, was approaching 
completion, and when she was launched, and was 
found, after the manner of English ships, to exceed 
what had been promised on her behalf, the very 
magnitude of her success was turned against her. 
The country found itself possessed of a large and 
costly ship, exactly like an ironclad to look at, armed 
in the same way, and nearly as costly to keep up, 
yet admittedly unfit to cope with an ironclad, and 
when it made the natural inquiry, “‘ What, then, is 
she expected to fight?” there was no answer save 
a reference to the Wampanoag, which sailors, 
by a natural reaction, had learnt to consider un- 
worthy of decent powder and shot. Ever since 
she joined the Channel squadron in 1869, the In- 
constant has been the Sphinx of the navy, and 
‘*Can’t make out what she’s meant for,” has been 





“So fine a ship ought to be armoured,” was one 
constant criticism, and “‘ What can she want with 
such immense speed ?” (she had done 164 knots at 
the mile) was another. Yet the fact is that her 
very excess of power has done the country great, 
though peaceful, service. ‘The Americans, though 
they withdrew from competition in ironclads, e, 
as we have seen, a bold attempt to cut us out in 
the remaining field of wooden shipbuilding, in 
which they felt more at home, but the Inconstant 
nipped this attempt in the bud. Had she been less 
owerful, and a more reasonable match for the 
Vampanoag, the Americans would merely have tried 
again, and might have succeeded in “ capping” 
our efforts with wooden vessels of greater size, which 
it would have put us to much expense to meet. 
But the Inconstant offered no inducement to further 
experiments in wood, She was unapproachable 
except by nations who would spend money as freely 
as England, who could build in iron as deftly, 
and get as good indicated horse power per ton 
weight of engines, and neither the Americans nor 
any other people were prepared to take up the 
challenge on those terms, 

But though the size and power of the Inconstant 
are in our opinion thus beneficial, there is no 
present need to multiply so costly a type. Indeed, 
so long ago as 1870, when it was determined to 
increase the unarmoured fleet, Mr. Childers appears 
to have shown a preference for a smaller class of 
the same description. Sir Spencer Robinson stoutly 
resisted this, and in a memorandum printed at page 
319 of the Report of the Committee on Designs, 
urged against the new design that ‘she is not 
incontestably superior to all other unarmoured 
ships, as the Inconstant is, . . . She may find her- 
welt overmatched in a single action.” Whether the 
Controller of the Navy had in mind the then exist- 
ing Wampancag class, or such cruisers as he con- 
ceived the Americans, taught by experience, might 
build hereafter, we are not able to say, though we 
2 Sage the latter, and we think the dispute was 
fairly compromised by the order given in 1870 to 
build the Raleigh, of 3210 tons, at Chatham, and 
the Blonde, of 4210 tons (now Shah, in honour of 
that potentate’s visit to the dockyard), at Ports- 
mouth. ‘The Raleigh was launched some time back, 
and described in these columns, and the Shah will 
follow her in a week or two. ‘Though 800 tons less 
than the Inconstant, there is no doubt that the 
Raleigh is powerful enough to deal with any un- 
armoured (foreign) ship in existence, while, as 
regards speed, her probable 154 knots are likely to 
be quite as good as anything which may be left in 
the Wampanoag by the time she has got across the 
Atlantic. Yet, for the reasons given above, we are 
glad to see the Inconstant repeated at least once. 

Like the Inconstant, the Shah is an iron ship, and 
has, unlike the recent ironclads, the usual trans- 
verse frames. Externally she is entirely sheathed 
with wood, the chief object of which is to admit of 
copper being applied to the bottom. There are two 
thicknesses of sheathing (except over parts of the 
topsides, where there is one thickness only); the 
first is secured to the skin of the ship by galvanised 
iron screw bolts, which, we believe, are tapped into 
the skin, but bear also a lock nut on the inside. 
The bolts are, of course, screwed in through holes 
prepared in the wood, which become unduly en- 
larged if there is the slightest want of concentricity 
between the threaded and the plain parts of the 
bolt, thus ocecasioning leakage through the wood 
skin. ‘This is said to have led to difficulties in the 
manufacture. ‘The second layer of planking is 
secured to the first by metal wood screws, which 
stop short, of course, of the iron skin, and avoid 
contact with the galvanised bolts. This system has 
now been tested for some time in the Inconstant, 
and, so far as can be ascertained, answers well. 
An iron bottom, it need hardly be said, would be 
fatal to the efficiency a vessel required to cruise for 
months atatime. ‘lhough the Shah is thus a purely 
iron vessel, merely carrying a sheathing of wood 
(just as she might carry a coating of some peculiar 
kind of composition or paint), we may remark 
that it pleased the Times last Saturday to describe 
her as * built of wood, or rather ehe has an iron 
skin which is cased with wood”! The “ or rather” 
here is beautiful. After the unfortunate remark 
that “there is nothing remarkable about her 
construction”—this application of wood to an iron 
ship being decidedly remarkable and unusual, 
though not absolutely novel—the 7imes went on to 
enlighten the world in this style: ‘* but consider- 








following the particulars giyen to the world by the 


| the stock complaint of nearly every naval officer. 





able interest has been excited about ships of this 
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class from the mere fact that they are wooden, and | 
that in the present day it should be found needful | 
fact 18 


to recommence wooden shipt nilding™ ! I he 
that (omitting certain experiments made and aban- 
doned many years since) * this class” is the fir 
class of unarmoured war ships in the constructio 
of which iron has been used. So far from its mark- 


ing a recomimnencement of wooden shipt viding 


(which has never been given up), it marks, we 
believe, the commencement of its final abandon 
ment 

Phe length of the Shah between perpendicula 
334 {t. Sin. (Inconetant, 333 ft.); breadth extrem 


52 it In stant 60 ft. 1 in.); design lraught of 
water, 21 ft. forward and 25 ft. aft (Ir tant 
with ballast, 2] ft. Sin., and 25 ft. 6 i: 1} 
well-known extraordinary steadiness of the Incon- 
stant was acquired by raising the centre of gt t 
to a degree which produc 1 crankness at mal 
ingles under a! ind t i rt ] Ih ival 
otters l tor fl | t had to be t ri ng 
down th need under stea to a / | ! 
of 15.965 knots (indicated horse power : 

ned t tm t the measured mile t l, wi 

knot were rea i In order to it 

‘ of having to add ballast from 
t Sha has been give greater ul stabilit 
than the Inconstant by an crease of b nto 52{t 


: 
ected speed lies betw en 16 and 16.5 knots 
hould not be rprised to find nearly I 
quite, 17 attained Phe coal supply is 700 tons, or 
100 more than in the Inconstant, In 
vided for 1000 tons 
ill be by no w ans overioa led thou rh cle eye 


with which, of course, tl 


Bu})} e, than the dr sught iven above The Shah 
will, no doubt, prove an ettment vessel under ail, 
» far as any ship of her length and size can be 
efficient. The Inconstant, with a good sailing 
breeze, free, has made 134 knots without st« 
and she is considered weatherly—as such craft 
aay able to get two miles an hour to windwa | 
or possibly mors This is sufficient sailing power to 


enable eoal to be kept for grand occasions 


The Shal ] ke th Ine 


nstant and Raleigh, isa 


f that is irries her chief armanent in a 
covered-in main deck 1} point attracted much 
attention before the Committee on Desig , and a 
majority of the members recommended that th 
frigat type hould be given up, and shiz ft 
kind armed as corvettes —that is, with all their guar 
upon an uncovered upper dech ) reason given 
was the saving of weight by getting rid of a 
deck: another, the reduction in tl ** he ght of 
target” which it rendered possible. The third 
was that shells burstingin an u vered batt 
would produce | effect, both mate ly and 


morally, than in a between-decks battery. ‘The f t 





reason—saving of weight—is probably balanced | 
the inconvenience, as regards accommodation, re- 
sulting from the reduction in the number of decks in 
such large veasels. ‘To the next—reduction of height 
of target — we attach little importance, believing th 
advantage 3s of high i eboard, in dryness, comfi 
and safety, deserving of greater consideration. But 
the third reason we confess appears to us unat ! 
able in itself, though it may perhaps be outweighed 
by other consideration Naval officers area g | 
deal divided upon this question, much importa 
bei uy attached by mM to the prote tion given on 


a covered deck against rifle fire and fal 
We cannot believe that rifle fire will play a 

l irt in many futuré actions, while both 
shots and spars promise to be fewer in number 
than before. Formerly spars had to be kept 
aloft ince they furnished motiv 


} wer now 
they can be h t 


ent on deck before going into action 
It might be worth consideration whether a compro 
mise might not be successful; whether, in fact, the 
modern frigate should not be modelled on the 
frigate of the last century, where the main deck 
was really the upper deck for a great part of its 
length, the present upper deck being represent 
merely by a narrow bridge or gangway running 
fore and aft, level with the top of the bulwarks, and 
protected only by stanchions and netting. Between 
the two gangways was a vast opening—a kind of 
gigantic uncevered hatchway, which made the main 
deck battery effectually an uncovered one—though 
it had more shelter than the deck of a modern 
corvette, It appears to us that some modification 
of this system would give a satisfactory fighting 
deck. 

The armament of the Inconstant and Shah is as 
follows : 
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Main Deck. Upper Deck. 


Pivot Guna. ide 
I stant ooo 10 12}-ton 2 G)-ton + 6j-ton 
| Shah _ § 18 6)-ton 2 15-ton 6 64-pr 
¢ 2 64-pr 
rhe particulars of the Shah's guns are here taken 


from a paper published by th 
Designs. Several alterations, tending to greater 
efliciency, have, we believe, been made, and one— 
the substitution of 18 for 12-ton pivot guns—is em- 
| bodied above 


} 
| 


TIN MINING IN AUSTRALIA. 

| Ar the recent meeting of the Institution of Me- 
chanical Engineers, at Penzance, a very fine specimen 
of oxide of tin, weighing about 130 Ib. was exhibited 
hy permission of the President This block was 
taken from a tin lode in the rece ntly discovered 
tin fields of New England, New South Wales 
Australia, a 
i ount of its size and purity. It was exhibited 
by Mr. W. Clark, of Melbour1 ‘ 

terested in Australian mining, and by whom we 
ere favoured with some particulars on the dis- 

ry of tinat the Antipodes which are su 
teresting for reproduction here. Tin mining in 


| for more than 20 years past, but it has been con- 


| fined to the north-eastern part of Victoria, at and | 


| near Beechworth, in the Ovens mining district In 
that locality this mineral is always found associated 
with gold, and the machin« ry for stripping the soil 
ior the tin neces sarily saves all the gold, Owing to its 
greater specific gravity. ‘The workings were at first 


mly upon the 


creased from the axis of elevation of country, th 
wash dirt was found at greater depths, being covered | 
by the alluvium. The depth now obtained in the| 


| El Dorado Valley, near Beechworth, is 300 ft., where 
the wash dirt is found to be tin and gold bearing 
from a thickness of from 3 to 10 ft. Small and 
| uted deposits of stream tin were found in dif- 
ferent parts of the Gippsland Mountains, in Vic- 
toria, and in several places in the mountains to the 
east of New South Wales. 
In the year 1870, black tin of excellent quality 
was found to the north-east of New South Wales, 
at a place called Oban Creek, and after this discovery 


| other followed, slowly at first, until very rich soil 
| was found near Maryland, on the border between 
‘ew South Wales and Queensland. So rich was 


| the earth in some favoured spots that men have 
ven known to obtain as muchas 5 cwt. of clean 

shed black tin in one day. ‘This latter discovery 
caused a rush of the digging population to the 
locality, and after about six months’ searching oI 
prospecting, and with the aid of the scientific and 
I 


practical men sent by the Government of New South | 


Wales and Queensland, the immense extent of this 


) field was ascertained to be in length about 250 miles, 
Nearly | 


ind in its greatest breadth over 100 miles 
very stream of this vast area contains more or less 

flowing west richer an 
Strings and lodes of tin have 


t . and thos seem to be 


purer than others 


been found in the higher lands, but the popular} 
workings are those confined to the streams, as no 
tin lodes have yet been worked in Australia, and no 


xles, with the exception of those belonging to the 
Australian Tin Mining Company, near Glen Innes, 
New England district, have in any manner been 
explore d along the surface or otherwise tried. It 
was from one of the lodes be longing to this com- 
pany that the specimen referred to was taken. One 


| lode, at 24 ft. from the surface, fas steadily increased 


| 


to the size of 9 ft. thick, and in most part 18 solid 
peroxide of tin unalloyed with any deleterious 
mineral. The ore from the lode has been assayed 
by Messrs, Johnson and Matthey, and is found to 


| yield 55 per cent of metallic tin, and also by Mr. J. 


| Hay, F.C.S., 


late Admiralty chemist, who reports 
from 50 to 70 per cent. There are two lodes known 
to permeate the property, each of which is more 


|than a mile long, and belongs to the company 


rhere are also more than 3 miles of stream fed by 
these lodes, and which are so rich that as much as 
19 Ib. weight of black tin has been taken from six 
tin-mining pans of earth—a great contrast to the 
14 and 2 percent. yields of the Cornwall and Devon 
mines, ‘The country is granite of coarse grain, con- 
taining large crystals of felapar of both kinds. The 
leading characteristics of the whole of this vast 
mineral region closely resemble those of the district 
just described. We believe the specimen is to be 
seen at the office of Mr. H. Firmin, at 99, Cannon- 
street, London, 


(Committee on 


nd attracted considerable attention both | 


gentleman who | 


Australia has been a settled and important industry | 
t 


urface soil, but as the distance in- 
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THE LATE GEORGE FRITZ. 

In the death of Mr. George Fritz, of the Cambria 
| Iron Works, Pennsylvania, the iron and steel jn- 
| terest of America loses one of its most con- 
| spicuously successful engineers and managers. 
It is not too much to say that Mr. George Fritz 
|and his brother, Mr. John Fritz (general manage: 
jof the Bethlehem Iron Works), have created the 
| American rail mill, and established the success of 
| the manufacture, chiefly in their radically new 
|system of arranging and working three-high rolls, 
but largely also in every detail of plant—in heating 
| apparatus, in adaptation of power, in fihishing ma- 
j}chinery, and in general arrangement; they hav 
| put their mark on every feature, not only of th 
}rail mill, but of American rolling mills at larg 
And despite conflicting ambitions and rival ; 
terests, this distinction is generally and freely a 
corded to the Fritz Brothers; and their counsel, j 
lall branches of the iron manufacture, has been 
universally sought, as of the highest authority 

A sketch of the life and labours of George Fritz 
jcannot fail to be of interest, as illustrating 1 


} 


| 
| 


ly | triumph of mind, not only over matter, but ov 


adverse circumstances of many kinds. 

This master in mechanical 
Lmanager whose product per unit of nominal 
pacity was the largest on record—this diplomatist 
who held in harmonious relations the largest orga- 
nisation of the kind in America—this practical 
workman in every branch of the iron and stee! 
manufacture, and of mechanical construction—th 
well-read student in engineering, in architectur 
art, and general literature—this man of the world 
who earned wealth and position—was a farm la- 
bourer until eighteen years of age; was then a; 
prenticed to a carpenter, and was only forty-fo 
years old at the time of his death. His early edu 
cational advantages were of the most limited and 
ordinary kind. Although of massive mould, he w: 
never in thoroughly sound health ; and to complete 
the catalogue of his embarrassments, his righ 
hand was seriously maimed early in his professiona 
career. 

It is hardly neeessary to say, in view of thes 
facts, that Mr. Fritz was gifted by nature, not only 
with talents of very high order and great versatility 
but with an enormous capacity for work, with vast 
perseverance, and with a high degree of manliness 
in his relations with men, Although reserved, and 
often severe, he was a true friend, espe cially to th 
young men and apprentices in the works, in whos 
training and advancement he took an unusual in- 
terest. 

Carpentry and its literature at a very early day 
gave direction and intensity, in the mind of Mr. 
Fritz, to the pursuit of a vaster subject—architec- 
ture. It is probable that few amateurs, in its 
westhe tical de partine nt, have bee u be tter read or 
more keenly appreciative ; and it is certain that in 
|its engineering department few experts have been 

more successful. His practice in iron and timber 
| trusses of large span, in stone and brick structure 

for every variety of mining and iron-making plant, 
und in now and then a timber Gothic church roof, 
or an elegant dwelling house, was not small in 
}amount or variety. His later buildings at th 
| Cambria Works show how much of beauty in form 
and proportion are strictly compatible with perfect 
adaptation to uses, and how largely this element 
can be introduced without increasing cost. 

The necessities of his situation led him, at the 
age of twenty-three, to change the direction of his 
eraft to pattern-making, and this, in turn, opened 
to him a new department of construction equally 
congenial to his tastes. How far he was fitted to 
grapple with the problems of mechanical engineer- 
ing, in their most difficult adaptations, he who runs 
may read, through the rolling mills of America 
Yet it is not clear to those who best knew him that 
the pursuit of architecture, considering his extra- 
ordinary engineering capacity (so sadly needed by 
architects at large), and the purity of his taste, 
would not have led him into a more useful and 
certainly a more brilliant career. 

It is comparatively easy to give an intelligib! 
} outline of the works of a master in any other pro- 
|fession. The engineering works of George Fritz 
| were so numerous, and so largely distributed, that 
‘s working drawing and specification of the Ameri- 
|can mill would be necessary to make them plain to 
the general reader. 

Among the more prominent features developed 
by Mr, Fritz is the three-high mill, before referred 


ngine t ring — this 
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to in these columns. 


Messrs. 


yittom roll. ‘ ‘ 
practicable by inventing the hanging guide. 


the whole system of guides and guards. ‘They were 
the first to apply direct-acting engines to rail trains, 
und they constructed, above fifteen years ago, a 
well-adapted type of vertical engine, which has 
since been largely copied, and the general features 
f which have entered into all modern mill engines. 
(hey also adapted quick-working engines to saws 
nd finishing machinery. ‘They reorganised the 
whole system of roll-turning for rolls, so shaping 
the grooves and proportioning the reductions that 
the number of bad rails was largely reduced. They 
ve rhauled the proportions of puddling and heat- 
¢ furnaces, and doubled their capacity. 


Mr. George Fritz invented, and successfully 
rked, at the first trial, the feeding tables on 


three-high mills for rolling Bessemer ingots, by 
uns of which a man and two boys pass back and 
forth, turn over and finish, a 7-in. bloom long 
ugh for three rails out of a 14-in. ingot weighing 

n, in from three to four minutes. ‘These tables 
been applied to every blooming mill in 
\merica 

At the time of his death he had nearly compieted 
the designs for a pair of blast furnaces of the largest 

ss, and of compound beam blowing engines, of 
novel form. His arrangement of this work, and 

s many new features in hot-blast stoves, and in 
letails generally, will undoubtedly prove, like his 

ther works, a mine of valuable information to the 
yn interest at large. 

Mr. John Fritz took the management of the 
Cambria Works in 1854; George, who had by this 
time become an expert machinist, being his assistant. 
In 1860 John went away to build the Bethlehem 
Iron Works; George had by this time mastered 
the business at large, and up to the time of his 
leath was in charge of construction and manufac- 
ture in the largest rail works in America. He built 
most of the present structures, including the 
Bessemer Works, and was in charge of all the en- 
gineering of coal and iron mines, coke works, blast 

naces, puddle and rolling mills, steel works, shops 

id transportation ; and on nearly every feature of 
ull this accumulation of plant and machinery, he 
left the impress of his ingenuity and judgment. 

A remarkable feature of Mr. Fritz’s engineering 

ireer—so prominent as to be gene rally noticed and 

mmented upon—remains to be m« ntioned, His 

velties always worked well at the first trial. Even 

difficult a thing as the feeding into rolls of long, 
crooked, red-hot blooms of steel, weighing a ton 
each, by easily-controlled and durable machinery, 

orked successfally from the start, although dura- 
bility was promoted by subsequent changes in pro- 
Mr. Fritz always thought out his plans, 
in much detail, before putting pencil to paper. 

rhe tribute of respect paid to Mr. Fritz, on the 

casion of his funeral, by the profession, and by 
the representatives of the iron interest of America, 

d by the multitude of men with whom he had 

en associated—many of whom he had guided from 
their boyhood into positions of responsibility—was 
wide -spread and spontaneous. He was buried in 
Johnstown, among the scenes of his great labours. 


DOVER HARBOUR 

From time to time for years past attempts bave 
een made to pass a Bill through Parliament for 
improving the harbourage of Dover. From some 
wuse or other these attempts have all proved 
ibortive, mainly, however, owing to the schemes 
proposed being such as the engineers of the Crown 
could not sanction. During the session just closed, 
a harbour scheme, of which Mr. Hawkshaw was 
engineer, came before Parliament, and, like its 
predecessors, was found to embody several objec- 
tions. It, however, included some good features, 
and therefore, rather than throw over any more 
schemes, the Government decided to consider 
whether any plan could be devised which would 
mbine the: naval and military requirements at 
Dover with the objects which the Dover Harbour 
Board Bill proposed to effect. ‘They therefore re- 
quested Mr. Hawkshaw to place himself in com- 


portions. 


In the old form of mill the 
grooves were in the middle and bottom rolls, so 
that the piece required turning over after each pass. 

Frite grooved the bottom and top rolls; 
the piece does not require turning over, as its two 
sides come alternately in the bottom of the groove 
of the top roll, and in the top of the groove of the 
They made grooving the top roll 
They 


also applied the carrying rollers, and re-arranged 


be prepared, and what the works would cost. 
to, in which they, in the first place, refer to the 


Harbour Board were designe: 
they would not be sheltered by any further Govern- 
ments works, and they were consequently so placed 
as to be sufficiently sheltered without them. Ina 
substituted design by Mr. Hawkshaw and Colonel 
Clarke, however, there is an inner packet pier in- 
side the present Admiralty Pier, and an outer 
breakwater, which, with an extension of the 
Admiralty Pier, encloses a large water area. 
To put the matter in a proper light, and to show 
the necessity of the proposed works, it should be 
borne in mind that Dover, from its relative position 
with France, is the most eligible site for Continental 
communication. It is, moreover, one of the most 
important military stations in England, and great 
expense has been incurred in constructing works of 
defence, which, however, lose much of their value 
in a strategic point of view unless supplemented by 
a commensurate harbour, adapted for naval and 
military purposes. A harbour of this kind was com- 
menced in 1848 by the building of the present Ad- 
miralty Pier from Cheeseman’s Head, which wag 
intended to form the western arm. This pier, 
however, has not been carried out to its full 
extent by about 1800 ft., it having been decided 
in 1865 to proceed no further than to turn the 
pier into the direction of the stream of tide, 
as a preventive measure against the undermining 
effect of the rapid tides which cut across the end. 
This terminating curve, increased in breadth for 
the construction of a fort, is now in course of 
completion. This pier, in conjunction with the 
harbour of Dover, has sufficed for the Continental 
traffic, as carried out by the class of packet steamers 
now employed, which are as large as the harbours 
on either side can properly accommodate. 
An urgent demand, however, for a more commo- 
dious and steadier class of vessel has produced 
various designs, as already observed, for harbour 
accommodation which such vessels would require. 
There is ample depth at the Government Pier for 
any ship ; but Dover Harbour is tidal, and, there- 
fore, only available for egress or ingress at certain 
states of the tide. The Government Pier affords 
shelter on its eastern and western sides, where also 
there are landing stages, but both sides become ex- 
posed with the wind at south-south-east, and in 
stormy weather landing or embarkation is at times, 
though rarely, impracticable, often uncomfortable 
and inconvenient, the passengers being exposed to 
the weather, whatever it may be. If landing at the 
pier be impracticable, and there be not sufficient 
water in the harbour, the boats must lie off until 
there is depth to enter. lo obviate these incon- 
veniences and obstructions, more shelter is required, 
either to the Government Pier or to water stations 
in, or in front of, the harbour, with sufficient depth 
for the service vessels at all times. 
Mr. Hawkshaw’s Bill proposed a design which 
could only be regarded as a railway water station. 
It had no pretensions to a harbour scheme beyond 
that purpose, but, on. the contrary, it would have 
greatly reduced the facility of access to the present 
harbour. It consisted of a steam packet pier about 
1250 ft. long by 125 ft. wide, starting from a point 
close by the Admiralty Pier, and running in a south. 
easterly direction. In the joint amended plan of 
Colonel Clarke and Mr. Hawkshaw, this pier is 
retained, in a modified form, and a breakwater is 
proposed, which commences about 400 ft. to the 
east of the Castle Jetty, and is continued seawards 
in a slightly south-westerly direction for about 
3800 ft. At that point it turns and runs west for 
about 2200 ft., when it ends. Then comes an open- 
ing of 600 ft. for vessels to enter, and the other side 
of which will be the end of the proposed extension 
of the present Admiralty Pier, which is a length of 
500 ft., and meets the end of the work now in pro- 
gress at the present head of the pier. An ee 
of 900 ft. is left in the eastern wing of the break- 
water. ‘The estimate forthe breakwater alone is, 
according to this design, 850,000/., and the maxi- 
mum time of construction eight years. 
Colonel Clarke, however, has proposed an alter- 
native design, which will be seen in perspective 
on page 166 of our present issue, and we also refer 
our readers to the engraving which accompanied 
the valuable letter of Mr. J. B. Redman, on page 
130 of the present volume. In this design the 





taunication with Colonel Sir Andrew Clarke, with 


the view of considering whether such a plan could 
The 
result was a joint report from the gentlemen referred 


circumstance that the piers pores by the Dover 
on the assumption that 


Bill is retained in a modified form. The pro 
extension of the Admiralty Pier eastwards for 
500 ft. is retained, and then comes an opening of 
600 ft. The breakwater then commences, and runs 
eastwards for about 2000ft., when it turns by a 
curve, and takes a northerly direction to the shore, 
which it joins about 150 ft. eastward of the Castle 
Jetty, ‘The eastern entrance is omitted, as owing 
to the currents at that point it would in all proba- 
bility silt up. The area enclosed is about 350 acres 
to low-water line. In the space left between the 
Castle Jetty and the eastern wall of the breakwater, 
Colonel Clarke proposes to build a small dockyard. 
From the Castle Jetty, along the whole coast line to 
the entrance of the present harbour, Colonel Clarke 
further proposes in the fature to have a commercial 
quay and boulevard, with trees and promenades, as 
seen from our engraving. 

The carrying out of this design will complete the 
harbour, but on a smaller scale than originally pro- 
posed by the Commissioners of 1840, part of 5 ama 
design—the Admiralty Pier—has been adopted, and 
is drawing to completion, The total original esti- 
mate has been stated to be 2,500,000/., and the por- 
tion in course of construction will, when finished, 
have cost 800,000. The modification proposed by 
Colonel Clarke may be earried out at an estimated 
additional expense of 750,000/, and will afford 
ainple, quiet, deep-water space, thoroughly sheltered 
from every quarter, for the royal and mercantile 
marine, at the same time providing wharf and pier 
accommodation for a very extensive development of 
ocean, passenger, and goods traffic. The whole 
matter is in the hands of the Board of Trade, and a 
stim of 10,000/. was voted last session for carrying 
out the work, which will be done forthwith aceord- 
ing to the arrangement shown in our engraving, 
with perhaps some slight modifications as the works 
proceed. ‘The structure will be carried out in con- 
crete, the walls, as proposed by Colonel Clarke, 
being formed of concrete blocks, with the inter- 
vening space filled in with fluid concrete to a level 
of about 16 ft. below low water. From that point, 
and up to 3ft. above low water, concrete blocks 
alone will be used. From the last-named level to 
the top of the work, which is 6 ft. above high water, 
the structure will be carried out in concrete, which 
will be put in between tides. Colonel Clarke 
proposes to reduce the estimate by employing 
convict labour in the construction of the concrete 
blocks. One of the most serious disadvantages 
under which the works already in hand has la- 
boured, has been the long and tedious mode of their 
execution, which has now spread over a period of 
twenty-five years. ‘The modification proposed by 
Colonel Clarke will admit of the completion of the 
works in five years from the time of their actual 
commencement, 


THE IRON AND STEEL INSTITUTE. 
Ix resuming our notice of the meeting of the 
Iron and Steel Institute at Liége we may remind 
our readers that our last article closed with a 
reference to the sitting in the Salle d’Emulation on 
Tuesday morning. At that sitting several papers 
were read, which have been printed in exlenso by 
us; the last paper was that of Herr Biittgenbach on 
his system of constructing blast furnaces. As the 
allotted time for the meeting had expired, the Presi- 
deut, Mr. I. L, Bell, proposed to take the discussion 
on the following morning, The members and their 
friends then preceeded up the river Meuse in two 
steamers to Kinkempois, where they divided into 
three parties, one of which visited the steel works 
of Angleur, belonging to Messrs F. de Rossius, 
Pastor, and Co.; the collieries and blast furnaces 
and rolling mills of Ougrée; the zinc works of 
Messrs. Mesdach and Co., and the coke ovens of 
Messrs. Witry and Co. ‘The second party, which 
included the President, visited the works of the 
Société Anonyme, at Sclessin, the collieries and 
coke ovens of Horloz, the coke ovens of ‘Taskin, 
Londet, and Co., and those of the Baron d’Adel- 
sward at ‘lilleur, and the colliery of Gosson- 
Lagasse. The third group visited the blast fur- 
naces, coke ovens, and coal-washing apparatus 
of the Société de I’Esperance at Seraing, the 
collieries, coke ovens, and coal-washing apparatus 
of the Société de Marihaye, and the coke ovens and 
coal-washing apparatus of Messrs. De Wendel. The 
arrangements of the colliery workings, coke ovens, 
and coal-washing apparatus are much the same in 
the district in which the above-named works are 
situated, so that one inspection answers for 





water station proposed by the Railway Company's 


all. In like manner, one description will suffice, 
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so that our remarks will be confined to the arrange- 
ments at Scleassen. ¥ 

We should premise that the groups Nos, | and 3 
landed at Kinkempois, where they were entertained 
at a déjedaer by the Reception Committee. Group 
No, 2 remained on board one of the steamers, and 
was landed some two miles higher up the river at 
Sclessin. Arrived at the works, the visitors, to the 
number of about sixty, were received by the 
managing proprietor, M. Dallemagne, and his 
three sons, in the reception-room of the fine old 
family mansion, After a cordial welcome, the doors 
of the salon were thrown open, and the visitors 
were ushered into the salle & manger, where they 
partook of the hospitality of their host. Luncheon 
over, they were conducted through the works, 
which comprise blast furnaces, rolling mills, boiler 
shops, er cting shops, collieries, and coke ovens 
‘The engine house contains three blowing engines, 


ENGINEERING. 
and was often charged into the furnace red hot. They 
also thought it would be impossible to build large high 
furnaces to bear the lateral resistance due to the 
heavy charge without extensive hooping. Professor 
Jordan, of Paris, spoke of the practical experience 
he had of the furnaces running in the South of 
France under all the disadvantages of a peculiarly 
rainyand humid situation. The only extra precaution 
they had to adopt there was to keep the furnaces 
well tarred to protect them from the wet. One 
modification had been made in erecting these fur- 
naces, namely, the substitution of cast-iron columns 
at the base for masonry He considered the work- 
ing of the furnace a decided success, both in regard 
to quality of make and economy of consumption. 
The President, in summing up, doubted the eco- 
nomy, either of first cost or of subsequent work- 
ing, and considered that the facilities of repair 
were hardly greater than those of the latest Cleve- 








two of which are always at work, and one in re- 


serve, They are Seraing engines, with an overhead | 


land practice, as in a furnace of, say, 90 ft. high 


It was possible to replace any portion of the part 


} lowing cylinde r 105 in. in diameter, and two steam }¢ xposed to the action of the heat for a distance of 


cylinders on the floor level 


on the compound | at least 30 ft. from the top downwards, to which 


principle, working on to one crosshead, to the centre level also doors could be easily introduced to watch 


of which is attached the air piston. There are six 


the working of the furnace. He considered also 


blast furnaces, three of which were out of work at/| that the Cleveland furnaces could be kept in blast 
the time of the visit, and two were erected in | for as long a period as those under discussion, in- 


1871. The temperature of the blast is 500 deg 
Fahr., and 5 in. nozzles are used. One of Danks’s 
rotary furnaces is in use for puddling, and is doing 
excellent work. ‘There are besides a number of 
ordinary puddling furnaces. Rolling mills for a 
variety of sections, heavy and light, are kept con- 
stantly going, and the Société makes its own 
machinery. A considerable quantity of bridge and 
boiler work is turned out at Sclessin, where atten- 
tion is given to iron censtruction generally. 

‘The collieries are very extensive, and the present 
workings are 440 yards deep, The coke ovens are 

laced in a row, and are open from end to end, 
p. ing cl sed by doors during the proce Ss of ‘ okit U 


- 


‘To the rear of the range of ovens a pair of rails are 
laid, on which is run a steam-worked machine for 
discharging the contents of each oven. When the 
coking process has been completed the machine is 
run up behind one of the ovens, a flexible steam 
pipe is attached to a main running the whole length 
of the range, the doors at both ends are opened, 
and by means of a steam-moved piston, the rod of | 
which is about 20 ft. long, and toothed, the con-| 
tents of the oven are pushed forwards on to a plat- | 
form in front, where the coke is cooled by jets of 
water, and broken up. The coal is good, and the 
average yield of coke is 76 per cent. of the charge 
putin. The works employ about 6000 hands, of 
whom nearly 2000—many being women and girls 
are employed in the shops and about the works, th 
remainder being engaged in the collieries. One 
noteworthy feature at Scleasin is the simple and 
effective manner in which the slag from the blast | 
furnaces is treated. It isrun direct into an inclined 
channel, and under it is conducted a stream of water. 
The steam from the water, forcing its way up| 
through the slag, breaks it up, the disintegrating | 
action being assisted by two boys with iron rakes, 
About 20 ft. from the point at which the slag enters 
is placed a series of buckets, on an endless band, | 
dipping into a pit, into which the disintegrated sand | 
and water fall. The buckets work vertically over 
a pair of revolving drums, and lift the slag in th 
form of coarse sand into wagons, which, when 
fall, are wheeled away. Nothing could be more 
imple or effective than the process. The visiters | 
returned by special steamboats to Liéyve, where 
several private dinners were given, notably one 
by M. Deby, the very energetic local secretary, 
who invited all the gentlemen, both Belgian and 
English, at the meeting, conne cted with scientific 
and professional literature, and at which we had 
the pleasure of being present M. Deby himself 
is an engineer and a valuable contributor to the 
literature of science in Belgium. In the evening 
there was a serenade concert by 600 performers on 
the Place du Theatre, the town being brilliantly 
illuminated in that quarter. Vocal and instru- 
mental music was performed by choirs and bands 
composed of operatives Te longing to various works 
in Belgium. 

On Wednesday morning proceedings were re- 
sumed in the Salle d’Emulation by the discussion 
upon Herr’Bittgenbach’s paper, which may be sum- 
marised as follows : Messrs. Whitwell and Williams 
failed to see any advantages attending the system, 
and considered it totally unfitted for Cleveland re- 
quirements, where the ore was in such large lumps, 














r| 


| one by one he effectually disposed of them. 


stancing furnaces as now in blast in that district for 
periods of eight, eleven, and even thirteen years. In 
replying to the discussion, Herr Biittgenbach 
pointed out that the objections raised to his system 
were purely theoretical, inasmuch as it had not 
been worked in England, or by the objectors, and 


The paper next read was by Mr. Charles Wood, 
‘On the Economical Preparation of Iron for the 
Danks Puddling Furnace.” ‘This paper, which was 
printed ix extenso in our last number, described the 
application of Mr. Wood's vertical revolving slag 


| disintegrating apparatus to the purpose above in- 
dicated 
|in which water is retained, and the revolving action 


The molten metal is run into the machine 


causes the iron to take the form of slugs, or coarse 
grains. The machine is successfully at work at the 
‘Tees-side Iron Works, Middlesbrough. In the dis- 
cussion which followed, Mr. Danks thought the pro- 
cess would be unsuitable for some descriptions of 


}iron, as they would suffer by the grain becoming 


too small. He also thought, that when the expense 
of melting in a eupola did not exceed 6s. or 6s. 6d., 
the use of the cupola would be preferable. Further, 
that apart from cost, the process was an improve- 
ment to Cleveland iron. He also mentioned that 
there were other machines in the market for attain- 
ing the same end, but did not give any details of 
the machines to which he referred. Mr. Wood, 
in reply, remarked on the regularity of the grain of 
the iron produced by his process, and mentioned the 


| facility it afforded for maintaining this regularity, 


even when treating different ores, by merely altering 
the velocity of the machine. 

The next paper on the list for reading was one by 
M. Max Goebal, director of the colliery of the 
Chartreuse, containing statistics of the manufactur- 
ing and commercial movement of coke in Belgium. 
As, however, the paper contained a number of 
tabulated statements, it was taken as read, and will 
be found reprinted by us on another page. At the 
close of the meeting the secretary read three resolu- 
tions, which were unanimously passed with acclama- 
tion. ‘The first of these conveyed the thanks of the 
Iron and Steel Institute to the manufacturers of 
Belgium and the municipality and other authorities 
of Liége, for the very hospitable and warm reception 
they had given to the members, The second reso- 
lution thanked the American Iron and Steel Insti- 
tute for their cordial invitation, conveyed through 
Professor Raymond, to hold a meeting in the United 
States next year, which was accepted. The third re- 
solution embodied a proposition to hold an inter- 
national congress of the iron and steel industries 
in Great Britain in 1875. This concluded the busi- 
ness of the meeting for the day, and the visitors then 
proceeded in two special steamers, accompanied by 
the band of the Pompiers, up the Meuse to the 
works of the Société John Cockerill, at Seraing. 

On landing the visitors were welcomed by the 
burgomaster and authorities of Seraing, and were 
conducted round the statue of John Cockerill, the 
founder of the works. The statue is of bronze, 
and at each of the four corners of the pedestal is 
a life-size figure of a workman, each man being a 
portrait of an employé at the works during 








- ar 
which the visitors were received by the burgo- 
master of Liége, M. Piercot, in his capacity as 
President of the Société John Cockerill. In the 
great hall of the mansion—which in times past was 
the residence of the bishop-princes of Liége—jun- 
cheon was served, after which the visit of inspection 
commenced. As the works cover some 200 acres 
of ground, and as the inspection occupied severa} 
hours, it would be impossible to do justice to the 
subject in the limited space we can now afford to it. 
We therefore postpone our description until next 
week, in order to give the works the prominence 
which their importance entitles them. After in- 
specting the works, the visitors, amongst whom 
were several ladies, were invited to partake of re- 
freshments in the gardens of the old palace, where 
shady walks and sparkling fountains formed anagree- 
able contrast to the hot and dusty works just quitted. 
| In the evening a grand banquet was given by the 
| Committee of Reception to the Institute and the 
Jelgian ironmasters and others. About 700 guests 
sat down to dinner in the Salle de la Renommeée. a 
fine building on the banks of the Meuse, well 
adapted for the purpose. The chair was occupied 
by M. Trasenster, the President of the Committee 
of Reception, on whose right sat the President of 
the Institute, the Governor of the Province of 
Liége being on M. Trasenster’s left. The band of 
the 12th Regiment of the Line was stationed in 
the gallery, and played a good selection of music 
during the evening. The menu was an elegant 
work of art, measuring 2 ft. high by 15 in. wide ; in 
the centre was an allegorical representation, in 
chromo-lithography, of Belgium welcoming England, 
which was surrounded by 14 photographic views of 
the works visited and proposed to be visited by the 
Institute. A display of fireworks after the banquet 
brought the day to a close. 

Upon the members assembling in the Salle d’Emu- 
lation on Thursday morning, the first paper an- 
nounced for reading was by M. W. Kamp, on winding 
and otherappliances forcoal mining. Being, however, 
a long paper, and one plentifully interspersed with 
figures, it was taken as read. M. Kamp is the chief 
| engineer at the mines of the Société John Cockerill 
j and Co., Seraing, and the purport of his paper was 
to show that in winding and other machinery for 
coal-rdising the Belgian colliery owners were far 
behind the English proprietors, He demonstrated 
that the amount of non-paying weight raised was 
out of all proportion to the paying load, and that, 
owing to defects in many of the mechanical 
details, Belgian collieries were being worked ata 
great disadvantage. These defects, he argued, 
would shortly have to be remedied, as great depths 
were being reached, which would render it abso- 
lutely necessary to lighten, modify, and improve 
the machinery and gearing. A reprint of M 
Kamp’s paper will be found, partly in our last, and 
partly in our present issue. Major Beaumont, M.P., 
next followed with a paper on rock-drilling ma- 
chinery, in which he, in the first place, referred to 
the various engineering and mining operations 
carried on by the aid of this class of machines. 
He then explained the principle of the diamond 
drill, its construction, and the method of working 
with it. The drill consists of a crown of diamonds 
set in a steel ring attached to the end of a steel 
tube. The tube is kept rotating by machinery 
against the rock to be bored at the rate of about 
250 revolutions per minute. Water is supplied 
through the hollow of the bar, whence it passes 
under the cutting face of the crown to the surface 
of the hole between the side of the latter and the 
outside of the boring tool. The diamonds are thus 
kept cool, and the débris is worked out of the hole. 
The action of the drill is rather that of abraiding 
than of cutting, and the effect is produced by the 
difference in hardness between the diamond and the 
rock upon which it is operating. ‘The pressure on 
the tool is regulated according to the nature of the 
rock, and varies from 406 lb. to 800 lb., the cutting 
being done at speeds ranging from 2 in. to 4 in. per 
minute. Major Beaumont described the various 
engineering operations in which the diamond drill 
had done good work. One important feature in 
the drill is that, in taking borings in order to ex- 
amine the strata of a country, the rock or stone 
comes up in a solid and undisturbed condition in 
the ‘centre of the boring tool. In the discussion 
which followed the reading of the paper, Mr, Cock- 
burn, of Messrs. Pease and Co., spoke highly in 
favour of the system, stating that it had lately been 








Cockerill's life. From the statue it was but a short 
walk to the works, in the mansion attached to 


most successfully employed by them in prospecting 
some new ground. Major Beaumont further ex- 
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plained that he could not as yet claim any great 
economy in soft ground for his system over hand 
labour, but hoped soon to be able to bring some- 
thing useful before the public for that purpose. In 
hard ground the case was altered, and the diamond 
drill would do five, and even six times as much as 
could be done by hand labour. He maintained 
that the great advantage of his apparatus was a 
saving in time where this justified a heavier ori- 
ginal expenditure. He also claimed that his method 
permitted of the most exact determination possible 
of the nature of strata being pierced for prospect- 
ing 

rhe President, in summing up the discussion, bore 
testimony to the great advantages of the diamond 
drill, and referred to some heavy borings Major 
Jeaumont’s company had lately carried out for him 
with remarkable rapidity. He also referred to the 
danger of particles breaking off the chisels used in 
the ordinary methods, and of their great liability to 
give a misleading analysis, referring to such a case 
which had lately come under his personal notice. 

The time for closing the meeting having nearly 
arrived, the President announced that several papers 
which had been set down for reading would have to 
be taken as read, ‘These will all be published by us 
in due course. M. Martin—the associate of Dr. 
Siemens in the process of steel manufacture bearing 
their joint names—being present, he was requested 
by the President to explain that process, and more 
especially his recent modification of that process 
for producing steel direct from the ore, of which we 
shall have more to say hereafter. At the close of 
M. Martin’s statement, M. Habets, one of the local 
secretaries, described a boiler composed of three 
horizontal tubes placed triangularly with respect to 
each other, and connected together at intervals in 
their length by small tubes passing from the sides. 
Much was claimed for this boiler, which is at work 
in Belgium, but the figures of evaporation were 
decidedly low as compared with the results of 
English practice with a similar class of boiler. The 
fact is that in M. Habets’ boiler the gases are 
carried away too smoothly, and are not sufficiently 
broken up, nor have they proper surface contact for 
really good work, so the boiler has but a poor chance 
of succeeding. 7 

In the afternoon the members of the Institute 
and of the Reception Committee, as well as the 
municipal authorities, of Liége, assembled at the 
Guillemins railway station and proceeded to Brussels 
by a special train, which had been placed at their 
disposal by His Majesty the King of the Belgians. 
One hundred gentlemen, representing in equal pro- 
portions the iron and steel industries of Belgium 
and Great Britain, were entertained by His Majesty 
ata dinner in the palace. On assembling at the 
valace Mr. I. Lowthien Bell, the President of the 
fostitute, was first presented to His Majesty ; after 
which the English gentlemen who had the honour 
of being invited were individually presented to the 
King by Mr. Bell. The members of the Reception 
Committee and other foreigners were then presented 
by M. Trasenster, the President of the Committee. 
On entering the reception chamber His Majesty 
expressed himself as being much gratified in having 
the opportunity of receiving the members of the 
Iron and Steel Institute of Great Britain, to whom 
the Belgian ironmasters were indebted for infor- 
mation of great practical value. Aseach gentleman 
was presented His Majesty addressed a few obser- 
vations to him. With Mr. Rapier His Majesty con- 
versed more than once during the evening upon the 
subject of the proposition to present the Emperor 
of China with a railway, a subject which is being 
warmly taken up by a number of English and 
Belgian ironmasters, His Majesty desired Mr. 
Rapier to attend at the palace on Sunday to explain 
the details of the scheme The dinner was served 
in the new banqueting hall, and on the right of the 
king was seated the Prime Minister, Mr. Bell sit- 
ting on His Majesty's left. After dinner His Majesty 
and suite returned to the reception chamber, where 
he received those members of the Institute and of 
the Reception Committee who were not present at 
the dinner, and to each of whom His Majesty ad- 
dressed a few observations. The English gentle- 
men were presented to His Majesty by Mr. Bell, 
and those of Belgium by M. Trasenster. The whole 
suite of state saloons was thrown open, and refresh- 
ments were served during the evening. ‘The guests, 
who numbered some five hundred, left Brussels at 
midnight for Liége, in a special train provided by 
the king. 
Friday was wholly devoted to excursions and 


jever, an awkward accident happened. 








visits to works, one party of members proceeding to 
Spa, where they were received by the burgomaster, 
who invited them to luncheon at his residence, 
Thither they proceeded in the carriages of the resi- 
dent gentry, who had kindly placed them at the 
disposal of the visitors. After luncheon the visitors 
re-entered the carriages and were driven around 
Spa and its environs, the natural beauties for which 
the place is celebrated, being greatly enjoyed. The 
other excursion was to the collieries of M. d’Andri- 
mont, the president of the committee who organised 
the reception, ‘The collieries are situated at Miche- 
roux, about ten miles from Liége. A special train 
conveyed the party, and as the whole journey was 
one almost continuous, and very severe ascent, 
with numerous and sharp curves, it was necessary 
that the tractive force should be a maximum. One 
of the eight-wheeled coupled engines designed 
specially for working the Liége incline, took the 
train up; the working of the engine all the way 
was exceedingly satisfactory, the most remarkable 
part of the whole performance being the steady 
pressure at which the steam was maintained, ac- 
companied by a total absence of smoke, both of 
which results are still more extraordinary when the 
wretched character of the fuel is taken into account. 
The bars are wrought iron, a quarter of an inch 
thick, with quarter-inch air spaces, and the grate 
has the enormous area of 4 square metres, or 43 
square feet. In returning from the visit the engine 
made the descent depending almost entirely on 
the Le Chatellier steam brake, which was capable 
of very nice adjustment. On the way down, how- 
The valve 
spindle of the left-hand engine broke just where 
the thread ended, owing probably to the very 
sharp way it was nicked into the spindle. Un- 
luckily the valve was at the end of the stroke, 
thus, of course, having one part uncovered. It was 
suggested to put the valve in mid gear, and 
jamming it there with the stuffing box; but as this 
was not done, it is easy to imagine that when steam 
was turned on the heat of the exhaust was, to say 
the least, excessive. However, the engine managed 
to bring the train on toits destination, a distance of 
about five miles, with one cylinder, and the ride on 
the footplate under these conditions was a most 
salutary lesson on the necessity of accurate counter- 
balancing. As we are promised complete drawings 
of these engines, we abstain from further notice of 
them at present. 

On arriving at the colliery the first thing that 
must naturally strike the visitor is the extreme 
neatness and order prevailing everywhere ; in fact, 
these pits may be taken as the latest embodiment 
of all that is found most useful in coal winning. 
The workings are carried on at a level of 122 metres ; 
the shaft is only used for the men and materials, 
and for raising a small quantity of coal, about 60 
tons per diem, the bulk of the daily raising of 500 
tons being drawn out by an endless chain through 
an adit 3200 metres long. Here, as in most other 
collieries in Belgium, flat hemp winding ropes are 
used, The winding engine is a small single-cylinder 
horizontal geared engine, and the pit-head gear, 
which is of wood, is all under cover in the engine 
house. From one part of the main level there is an 
inclined working, the tubs being drawn up by an 
underground engine, which receives its steam from 
the surface of the mine. Very great attention is paid 
to the complete clothing of the steam pipes, which 
are carried along the roof of the galleries, alongside 
the gas mains, to which we shall presently refer. 
This engine also drives a drainage pump at the 
bottom of the incline by means of a wire rope trans- 
mission. This is the only pumping done in the 
main, and the water is delivered at the adit level, 
whence it flows away. ‘The quantity of water, 
however, is not even sufficient for the condensers 
of the large engines driving the endless chain drums 
at the end of the adit, which are at present exhaust- 
ing their steam into the atmosphere. The whole of 
the colliery is lighted by gas, and as gas coal is very 
expensive in the neighbourhood, petroleum is 
substituted for it, at a cost of .15 of a penny per 
burner per hour. The engines for driving the 
endless chain and the Guibal fan are both made 
by M. Bur, of Liége, and we hope soon to illustrate 
them fully. 

The social arrangements for the workmen are a 
very special feature in these Hasard collieries, and 
as the question of labour is daily becoming more 
difficult, we think a short description of the means 
used by M. d’Andrimont to make the interest of 
employer and employed identical, may prove of in- 


terest to our readers. A large “ hotel,” called the 
Hotel Louise, is provided for the accommodation 
of the colliers, and is throughout fitted up with 
everything that can conduce to their health avd 
comfort, The leading principle of the institution 
is to allow the men perfect freedom, and not to at- 
tempt to hamper them with rules of any kind, the 
only condition for admittance being that the man 
works regularly at the colliery, and conducts him. 
self properly towards his companions—the men, in 
fact, constitute their own police. An hospital has 
also been provided, where special attention is paid 
to ventilation, this point being also carefully at- 
tended to in the dormitories, which are exceedingly 
airy. Each man has a small room partitioned off 
for himself, except in the case of father and son, or 
two brothers, who then have a double-bedded room 
between them. The price charged the workmen 
for board and lodging is one franc per day, and the 
quality and quantity of the provisions are excellent, 
as the visitors were enabled to judge practically for 
themselves, each receiving an ordinary workman's 
dinner, which gave universal satisfaction. A café 
and library are provided, as well as a most com- 
pe appointed general store, where the men can 
uave their wants supplied at cost price. Dealing at 
the store is perfectly voluntary, as the men can go 
elsewhere to make better bargains if possible, The 
lavatory arrangements are most complete, each man 
having facilities for washing thoroughly when he 
comes up from the pit. They receive clean clothes 
every day, a steam laundry being provided for 
washing for the whole establishment, fitted up with 
a centrifugal drying machine as well as dryin 
closets. ‘The scenery and weather being beautiful, 
the members enjoyed the excursion exceedingly. 

Thus was brought to a termination a meeting in 
which the hosts vied with each other at every step 
in offering their visitors hospitality, and proffering 
kindnesses of every sort. Nothing could exceed 
the liberal spirit in which all the arrangements 
were slaned, nor the cordiality and courtesy with 
which they were carried out. Liége was en féte the 
whole time, and if the aspect of a city dressed in 
bunting in the cause of pure science is a thing to 
be remembered, still more is the warm-hearted cor- 
diality of its citizens a matter never to be forgotten, 
nor is it likely to be forgotten by those to whom it 
was extended. 


COKE OVENS. 
On Coke Ovens. By M. Avevsrus GitLon, Professor at the 
School of Mines at Lidge.* 


Tue process of carbonisation of coal, as is still practised in 
Wales and in Staffordshire, has the advantage of | dispensing 
with costly works, and that a comparatively small area of 
ground is required. On the other hand, there are the draw- 
backs that bituminous coal must be employed, that the coke 
obtained is far from uniform, and that the percentage ob- 
tained is low. Coal which yields in good ovens from 75 to 
80 per cent. of coke, gives in ordinary ones only from 60 to 65 
per cent. From this it results that the common process of 
coking is justified only where the cost of construction is very 
high, and where the price of coal is very low. As this price 
rises, this process of carbonisation is of necessity abandoned, 
and coking in furnaces is substituted, as is now the case in 
England. 

his stage of transition has long been passed in Belgium, 
and for many years much attention has been given to 
improving the form of ovens. In 1852 the output of bitu- 
minous coal necessary for the production of coke, according 
to the means then known, became entirely insufficient in the 
district of Charleroi, and the prices rose to an alarming 





degree. 

Bocnomy of fuel became absolutely necessary, and a means 
of coking inferior coals was eagerly sought after. Under the 
pressure of this necessity a large number of coking ovens 
were devised, amongst which the industry affected could 
make selection. Later the same question presented itself 
imperatively in the district of Lidge, and during the intended 
excursions we shall be able to show, in the environs of this 
city, to the honourable members of the Iron and Steel In- 
stitute a complete series of coke ovens, in full operation, 
and which, more or less, satisfy the various intentions the 
different designers had in view. These problems are those 
which are encountered in all industrial questions; they 
touch on the nature of first products, of supply, of quantity, 
of the expenses of establishment and bend Teer. On this 
subject we may say a few words before — to the 
consideration of the different systems of coke ovens. 

It has always been easy to uce coke for metallurgical 
purposes from bituminous coal, but when the uction of 
the latter is not equal to the demand for the former, it 
becomes absolutely necessary to employ coal of inferior 


uality. 
"ie iee the width of the ovens has been gradually re- 
d until the coal is calcined in narrow ovens subjected 
to great exterior heat produced from the adjacent ovens, and 
by this means inferior coal can be agglomerated and trans- 
formed into good coke. 








* Read before the Iron and Stee! Institute at Liége. 





es ee Tae ae 


ee 


AE het oe 





SRR ET IR TRENT Neh, NOT LIE, <BR 


men en 


en ar ROA EROS Pao RN 





— 





meupgevemee 


a 




















owes 


an 













one taiten 
Is, 


+. 


erg 
= 


ee 
ar 


ee 
2" 


a we ets, Iie «oe 


8 ee > 
ae LS ed een Bagels 





> ti, 
> 


saemtiner iat 


-_ 


1 teen arpa 


~ 
_ 





ee 


‘ . he 
























































































tegen ee ee ee 


Sioa b aetinecthinedndn tthe ante 


— ae dieing teres eae 


ess 


Se ee 


wr if zon 


ms 
@ 


PS ee se. 


ee 


a 


dew a ms 
“See eo ee og ae a 
ee 


LP? eee 
nae vad ae 
he ae. 
7 tae 


“ 


sda, 


a” 


eo 


“* 


172 





ENGINEERING. 


[Aveusr 29, 1873. 








To obtain an increased duty we have treated the coal in 
closed retorts, that is to say, without admitting any air into 
“In this case, the gases distilled 
from the eoal circulate in the channels provided around the 
burnt by the admission of a 
1 he heat developed 
¥ the combastion of these waste gases, coke the coal very 
The rapidity in charging and drawing the 
ovens, and the quenching of the coke, have also a material 


the interior of the ovens. 


retort, and are there —_y 
poeeey regulated supply of hot air. 
economically. 


effect upon the percentage obtained. 


The uniformity of the coke depends upon the dimensions 
of the oven, and on the good arrangement of the channels 
for the hot gases; the use of double doors has also 4 certain 


influence. 


The hardness of the coke depends greatly upon the pre- 
vious treatment of the coal, and the thickness of the charge 
Purity is secured by proper washing 


in the narrow ovens. 
of the coal. 


Economy in hand labour has been promoted by the adop- 
tion of tramways and «mall wagons, instead of the old mode 
of charging with the shovel ; by discharging with mechanical 
means, instead of by hand; by quenching the coke with jets 
Lastly, the general arrangements 
of works, established under favourable conditions, present 
three series of communications; the first and highest corre- 
sponds to the roof of the ovens for the circulation of the wagons 
for charging ; the second, which is at the discharging level, and 
the third, which is the hearth for removing the products 
The discharging area is immediately above the wagons for 

| Such is the general arrangement adopted 


instead of with buckets. 


receiving the coke. 
at the most recent works. 


Lastly, the space occupied by the ovens is a matter of very 


considerable importance to many manufacturers. The verti 
eal ovens offer very great advantages in this respect 


It would be beyond the limits of this paper tO pass in 
review all the systems of ovens adopted, but we may call 
special attention to some of those which will be met with 


during the ensuing excursions. 


The old ovens, with plain sides and one door, and which 
were discharged by rakes, have long since disappeared from 
Belgium, although a large number are still employed in 
rhey have here given way to ovens heated at the 
The best way perhaps 
of illustrating the progress made is to compare the net 
prices at the same works before and after the changes were 
It will be seen that these figures are very different 
that they date from, so to speak, a 


England. 
sires, and discharged mechanically. 


made. 
from those of to-day; 
remote period. 

Neat Price with the Old Ovens. 


francs. 

1.588 tons of coal at 10.78 francs per ton 16.58 
Hand labour od eee ee 1.00 
Maintenance, repairs, transport one 0.75 
Price per ton of coke 18.33 


Net Price with the New Ovens (System Smet) 





francs. 

1.333 tons of coal at 10.78 frances per ton 14.37 
Hand labour * vee 0.66 
Maintenance, repairs, transport eee 0.85 
Price per ton of coke. eve 15.88 


showing a difference of 2.46 francs per ton. 

The Smet system just mentioned is met with in our en 
virons at Ougrée, at Seraing, at Grivegnie. It is a furnace 
with two doors, and mechanical discharge. Its ordinary 
dimensions are: Length, 7 m.; width, 0.65 m.; height, 
1.60 m.; load from 40 to 46 hectolitres ; 
coking from 24 to 36 hours. The coal is introduced through 
hoppers. The gases escape through openings at the spring- 
ing of the arched top, pass along the sides in two horizontal 
channels, circulate under the bottom, and then enter the 
uptake. 

Certain modifications have been introduced in the ar- 
rangement of the channels with a view of reducing the 
return of the flames, which injure the brickwork, and further 
to facilitate clearing the corners. The blast furnaces of 
Ougrée have ovens modified in this way by M. Cheneux. 
M. Gilbert, with the same object, bas replaced the horizontal 
channels by vertical ones in several groups of ovens in 
Hainault. 

The Smet system, which has been very successful both here 
and abroad, appears, however to be giving way before other 
arrangements, especially those of Dulait, of Coppée, and of 
Ap volt. 

n a group of ovens on the Dulait system, the furnaces are 
placed in pairs, and heat one another. This division by 
groups of two is also adopted in the Coppée system ; it has 
the advantage that the number of groups in operation can 
be inczeased or diminished without interfering with those 
actually at work. The flames descend direct under the sole 
of the ovens, where they are divided into four currents, and 
which afterwards pass through several channels before they 
are delivered into the uptake. Each chimney has four com- 
partments. The length is 7 m., the height up to the spring- 
ing of the arch 1.15 m., the rise of the arch 9.10 m., the slope 
of the ecole towards the discharging area 1 in 50, 

To prevent the loss of heat, the action of the wind, and the 
entry of air, these ovens are furnished with double doors. 
The inner ones are of cast iron, the outer, placed on the face 
of the outer wall, are of wrought iron, .005 millimetres thick. 
Caleination in a closed chamber is one of the principal fea- 
tures of the Dulait system, and after charging, all the doors 
are carefully luted with clay. The hoppers for charging have 
also double protections. 

The closed chamber gives the greatest duty. But if the 
air is excluded from the furnace, and does not burn a part of 
the charge to transform the rest into coke, it is necessary to 
procure the heat to effect the coking. M. Dulait, approach- 
ing an idea already put into practice by Mr. Cox, of Eng- 
land, consumes the abate l from the 


ordinary time of 


where they are mixed with currents of air. 


they form two conduits as long as the channel itself. 

he lower conduit is open on the forward face of the fur- 
nace, and closed at the other extremity, where it rises and 
communicates with the upper conduit, which is pierced at 
intervals with holes .008 m. in diameter, and which open 
into the channel where the combustible gases circulate. By 
this arrangement the exterior air brought in by the draught 
passes first through the lower conduit, becomes heated, and 
enters the upper one, where it is thrown amongst the com- 
bustible gases in the channel through the smail holes just 
spoken of. 

From this arrangement it results that when the coal, from 
its nature, furnishes a sufficient supply of combustible gas, 
heat is obtained necessary for distillation, and in order to 
raise the ovens to the temperature necessary for continuous 
production, by this system all entry of air is prevented in the 
furnace, and the maximum percentage of duty is obtained. 
This suppression of the entry of air is, however, evidently 
theoretical only, since the exclusion depends on a perfect 
luting of the doors. 

The Dulait system has been extensively tested, and, as is 
always the ease, very contradictory opinions bave been 
advanced upon it; one party, maintaining the marked supe- 
riority of the arrangement, and the other, while the in- 
genuity of the system is admitted, assert, that it is not 
suitable for bitaminous coals, whilst others again do not 
consider that the saving obtained pays for the first outlay of 
the establishment. 

At the works of John Cockerill, of Seraing, they have 
been abandoned, for it is maintained that the coale of that 
district give a harder, denser, coke in the old ovens, which, 
moreover, are not half so expensive in first construction. 

At the works of the Witry Company, at Ougrée, a group 
of Dulait and a group of Smet ovens have been built for 
the sake of comparison. The dimensions of a Dulait oven 
are: length, 7 m., of which 6 m. are occupied with the charge, 
width, 0.74, charge, 2.2 tons, time of cx line 24 hours, duty 
78 per cent. 

he dimensions of the Smet oven are: length, 7 m., occu- 
pied by the charge of coal; width, 0.68 m.; charge, 2 tons; 
time of coking, 24 hours; duty, 77 per cent. The first 
system gives sensibly less smoke than the second, Although 
the Dulait ovens are more expensive in construction than 
the others, and are not so easily worked, it has been decided 
at Witry, all circumstances considered, to adopt it. 
The advocates of the Dulait system do not content them- 
selves with the advantages enumerated above, that is to say, 
when the ovens are worked with care. They object that the 
coals of the Cockerill Society, during the period of the trials at 
Dolhain, at Bracquegnies, and even at Seraing, have never 
given less than 75 per cent. of coke, instead of 71.54, which this 
society asserted. Taking a theoretical view, they refuse to 
admit that furnaces admitting air can give such good results 
as those entirely closed, when the latter are properly main- 
tained. At the Witry works of Ougrée it is quite true that 
a greater duty was obtained with the Dulait than with the 
Smet ovens, but the difference is small, although M. Dulait 
asserts that on a lengthened trial, and under his own sur- 
veillance, a duty higher by three or four units could be ob- 
tained. It has often been said thatthe Dulait ovens require 
constant watching and great care, which are inconsistent 
with the habits of the workmen employed, and from this fact 
arose the sensible difference between the practical and the 
experimental results. According to M. Dulait such an asser- 
tion is equivalent to a denial of all industrial progress; he 
cannot understand that care, by which such important results 
ean be secured, should not be enforced at every establish- 
ment, and he concludes by saying that if some manufacturers 
do not at all times obtain a superior duty in these ovens it is 
simply because they do not desire to do so. 

In support of this, and without fring outside the Liége 
district, we quote the result of the Dolhain and the Tilleur 
ovens. The Dolhain Society possessed Smet furnaces, of 
which the mean duty, during five consecutive months, was a 
little below 71 per cent.; and it afterwards erected 40 Dulait 
furnaces, which, according to the report of the managing 
directors for a two months’ average, 79.17 r cent. of 
large coke of excellent quality, and 1.75 per cent. of small 
coke, or altogether 80.92 per cent. 

The coal societies of Val-Benoit and Grand-Bac, after 
having made various trials with its coals, gave the pre- 
ference to the Dulait ovens, and constructed at Tilleur in 
1865 a group of 30 ovens, the results of which encouraged 
them to build a second and similar group. The mean duty 
was 78 per cent. of excellent coke. The charge of coal for 
the 24 hours’ coking was from 2.3 to 2.4 tons, according to 
the quality. Some of the Dulait ovens hold a charge of 
3.6 tons, with a coking time of from 36 to 44 hours, and they 
have also been constructed for 4.2 tons to coke in 48 hours. 
The preceding remarks have especial reference to percent- 
age of introduction. Another critic confines himself to the 
bigh cost of construetion. 

The actual cost of materials and labour in a Dulait fur- 
nace, with mechanical discharging, and for a production of 
2.4 tons in 24 hours, is 2700 francs, without foundations or 
ground. On the other band it is asserted that these ovens 
ean go for 10 years with onlyjtrifiing repairs, whilst the Smet 
ovens requires at the end of 5 years, repairs equal to half the 
first cost of construction. If to this pe cnet nt of the Dulait 
system we add that of its preserving the heat better, of treat- 
ing a larger charge, and giving a better yield of coke, not- 
withstanding the results obtained at certain works, we shall 
see that this system is preferable to the other, especially for 
inferior coal. 

M. Dulait has constructed in the different coal basins of 


To effect this, 
one of the sides of the channel in which the inflammable 
gases circulate, is formed with two rows of hollow bricks. 
These bricks have a cross section of .10 m. and .12 m.; 
they are pierced with a longitudinal hole, .05 m. in dia- 
meter, so that when placed in position, one above the other, 





two lines. 
the exit of the coke, the retorts are made taper, so that at 
the top they measure 1.10 m. by 
1.25 m. by 0.45 m. The bottom of the retort is closed during the 
coking by a sliding door. 
dust, with which a bed about 0.30 m. thick is formed. 
charging wagon is then brought over the mouth of the 
retort, and the load is emptied. The mouth is closed with 
bricks, and luted with clay, so that the charge is thus her- 
metically sealed. 


The Coppée system is just now in great favour. Belgium 
counts 524 furnaces of this class in activity, of which several 
groups are near Liége, and 192 in course of construetion - 
Prussia, 1305 at work, and 138 in eourse of construction. 
France, 186 in operation ; England, 30, at the Coppée Coks 
Company, at Shorncliffe, and a new group of 30 ovens being 
built. 

A very complete paper on this subject has recently appeared 
in the Transactions of the English yet rarte of fas and 
Mechanical Engineers, March and April, 1873, written by 
Mr. Emerson Bainbridge, manager of the mines of the Duk» 
of Norfolk. 

As in the systems previously described, the Coppée ovens 
are placed together in groups of two and two. e flam 
from the two ovens of the oe pass through a series of 
openings made in the arch, and circulate through suitable 
channels around the oven, then passing beneath the sole of 
the adjacent oven, enters a common conduit, which first goes 
beneath the boilers and them leads to the chimney. The 
gases are burnt in the channels by numerous jets of warm 
air. Galleries under the brickwork are traversed by currents 
of cold air, which cool and preserve the construction. To 
diminish the loss of heat, the tops of the ovens are covered 
with a bed of clay, about 158 in. thick, on which bricks are 
laid. 

The ordinary dimensions of an oven are: Length, 9 m.; 
width, 0.45 m.; height, 1.20 m. for a coking of 24 hours. For 
a coking of 48 bours the width is 0.60 m. and the height 
1.70 m. The ovens are quickly filled by three charging 
hoppers. 

if e characteristic of the Coppée furnace are : 

1. A small width, and an arrangement fof channels espe- 
cially suited for poor coals. 

2. A combustion of gas by a double admission of air, 
which entirely suppresses the smoke. 

3. The combination of all the hot gases in a large conduit 
beneath the overs, and their utilisation for heating boilers. 
It is estimated that a furnace can heat a 3 or 4 horee boiler. 
This force is employed for breaking the coal, discharging the 
coke, &e. A furnace gives 2 tons of coke per 24 hours. The 
duty is high, and the quality of coke produced extremely 
good. A furnace, including foundation to a depth of 1.85 m. 
below the ground level, costs 2500 frances. A group of 26 ovens, 
including breakers, discharging — wagons, dis 
tribution of water boilers, &c., costs 106,000 franes. 

It has been urged that the Coppée ovens are too light on 
account of the side walls, which are only 0.33 m. thick, in- 
eluding a space 0.09 m. for the passage of gas. But from 
the experience obtained we may satcly assert that this 
criticism is entirely an unjust one 
Comparative experiments made in {England on the ellip- 
tieal beehive ovens and on the Coppée furnaces give the 
following results, which we extract from the paper of Mr. 
Bainbridge : 


Summary showing Chief Points of Comparison between the 
Beehive and the Coppée Ovens. 








Common Coppée 
oven. oven. 

1. First cost per 2 tons of coke per 

Dieting? i dhaneae* eh eee £100 
2. Time burning ... = «+. ove hedings 24 hours. 
8. Area occupied per ton of coke 

per day ais 1218 eq. feet.) 234 eq. ft. 

’ washec 45 p. c. 59 p.e. 
4. Per cent. of yield foams 5 7 68 ™ 
5. Area of outside cooling surface 

per 2 tons of coke per day ...| 1002 sq. feet.) 175 sq. ft. 
6. Time occupied in emptying and 

re-filling ove ove «| 60 minutes. | 8 minutes. 
7. Units of heat in waste gases 

given off per oven per day 966,710 1,401,584 
8. Labour charges (cost of coking) 

per ton ... ose one acs 1s. 3d. 11d. 





The arrangements for charging and emptying show, also, 


a marked improvement in the yield; but MM. Appolt, in 
placing the retorts vertically, and effecting the filliog and 
emptying by gravity, appears to have made the 
provement possible in this detail. At Ougrée and at Seraing 
several groups of ovens are built on this system. 


test im- 
An Appolt group comprises 12, 18, or 24 retorts, ranged in 
Each retort is 4m. or 5m. high. To facilitate 
0.35 m., and at the bottom 


The charge is made first with coke 
The 


By the heat applied at the sides the gases are distilled, and 


escape y smal! openings 0.15 m. by 0.02 m. high, and placed 
0.40 m. 

annular « 
burnt, wit 
The heat developed by their combustion effects the carbonisa- 
tion of the coal. 


the bottom. The gases are discharged into an 
around the compartment, in which they are 
air introduced through openings in the furnace. 


rom 


The products of combustion reach the chimney by means 


of twelve horizontal channels, fitted with valves, and 


arranged in such a manner as to distribute the heat equally 
over whole group. 
To discharge the retorts the door is opened, and the cake of 


coke fails into a wagon, lined within with firebricks. The 
coke is quenched by water. 


The advantages which have been sought for in this con- 





Belgium 1100 ovens, and about 700 abroad, in France, 





coal, and which escape into channels outside the retorts, 





Prussia, and Austria. 





struction are as follows: 
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1. The calcination is effected in a close chamber solely by 
the combustion of gas disengag: i from the coal, a condition 
favourable to a high yield. 

2 The beating surface is very considerable, reaching 


190 square metres for a charge of 1.5 tons. The comparative 
emall size of the retort secures a rapid and regular car- 
bonisation 


The flames from a]] the compartments, uniting in a com- 
mon chamber, which surrounds them, insures a uniformity 
temperature. 

{. The vertical position of the compartments, besides the 
facility for rapid ebarging and emptying, gives more com- 
pa tness to the coke, whilst the arrangement occupies less 


I following are the inconveniences incident to the 
s tem 4 
If the general arrangement does not allow of the coal 
being led direct out upon the loading platform, lifts must be 
led to raise it 


2. Masses sometimes adhere to the sides of the retorts, 
which have to be broken by bars before the coke can fall. 
The management of these ovens is not so simple as in 


gore other systems, and when repairs are required for one 
partment, the whole group has to be stopped. 
the works of Marihaye and Seraing, the compertments 
45 mw. in height, of which from 3.20 to 3.40 are oceupied 
by the charge; the upper opening measures 1.12 m. by 
29 m., and the lower one 1.25m. by 0.43 m. This charge 
posed, besides 115 kilogrammes of coke cinders thrown 
st, of 12 ton of dry coal. The Marihaye coal, previously 
washed, is cal ined in these ovens; 1 ton of gross coal gives 
ton of washed coal, .095 ton of stones, and .015 of dust. 
time for coking is 24 or 26 hours. The percentage of 
and this rises even up to 
The coke from these ovens is of a remarkable 
uctness and hardness, and is well suited for transport. 
ist ordinary coke weighs from 4 


e cube metre, the coke at Seraing 


ity is 78 per cent. with dry coal, 
FU per cent 
to 600 kilogrammes 


made in the Appolt 


arranged. 


tunnels at one operation, entirely by machinery, and without 
the use of powder; but hitherto, so far as I know, only a 
few yards have been so driven experimentally. i 

3. Drills similar to those applied to tunnel driving have 
been used for shaft sinking, Pat only singly, and I kave not 
heard of any case where the speed of the sinking hes been 
notably increased. 

4. The putting down of blast holes under water has always 
been considered a most difficult operation, because a blow 
eanniot be struck under water, and I have never heard of 
machinery being applied in this direction at all. I saw on 
the Suez Canal odie being removed by blasting, but the 
holes were put in by ordinary churn jumpers, worked from 
barges anchored in the stream. 

The diamond drill is in principle quite distinct from any 
other system of holing rock, and works by rotation without 
striking a blow. Its action is rather that of abrading than 
cutting, and the effect is produced by the sheer difference in 
hardness between the diamond and the r-ck it is operating 
upon. There is really no comparison between the hardness 
of the diamond and that of ordinary rock. If a diamond be 
kept rotating against a piece of sandstone it would cut a 
hole, say a wile deep, before it was seriously worn, It will 
be seen at once that if this wonderful resisting power be 
properly taken advantage of, a machine can be constructed 
that will hole rock without striking blows. This enables 
machinery of the simplest and most ordinary character to 
be used, and thus avoids those special difficulties that the 
mechanic must face when he is driven to utilise a large power 
in the production of percussive action ; moreover, machinery 
can be applied in places where a reeiprocating motion, if ad- 
missible at all, would present peculiar difficulties—such as 
making a hole under water, or putting down deep holes 
where, from the circumstances of the case, the cutter must 
be at a great distance from the source of power. 

The diamonds that are used are nut valuable gems, but car- 
bonate, a substance that till lately had no commercial value, 
and was first introduced for the purpose of eutting other 
diamonds. It comes from the Brazils in considerable quan- 
tities, and though it has not yet been discovered in the Cape 
liamond fields, it is more than probable that it,exists there, 
and, indeed, wherever the diamond is found. You will see 





nace, weighs 530 kilos., and sometimes 560 kilos. 
For a complete works, we can estimate the comparative 
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ROCK-BORING MACHINERY 


the Diamond Rock Drill.* By Mason Beaumont. 


LLL new aj pi ations of machinery must, in these times of 

} priced manual labour, have a peculiar interest, especially 
t ch at xly of practical gentlemen as that which | now | 
the honour to address; and the application of the dia- | 


mond to the general purposes of mining will, | think, be} 
wed to be producing results well worthy of your attention. 
l appreciate fully the value of time, and shall, therefore, | 
eed at once to my subject, without making any intro- 
,ctory remarks, or referring to other means of d: ing the 





sme work as is done by the diamond drill, except so far as 
may be necessary to explain the difficulries which it is as- 
s | the system under discussion overcomes. The patents 
for the diamond drill are extensive ly worked by the Diamond 


Rock Boring Company, the results previously obtained 
ng removed the system from the category of experunent, 
tablished it as ‘a ree gnised and practi al success. As 
ile the company neither sell machines nor let them out 
yalty, but contract, at a fixed price rthe execution of 
work. ‘The business taken up by the company divides itself 
four classes, in some of which a greater advance has been 
made than in others. 

1. The sinking of boreholes for the purpose of testing or 
prospecting for miverals. 

; the driving of drifts, galleries, and tunnels, whether 
for mining, water works, or railways 
the sinking of shafts. 

t. The removal of subaqueous rocks by 
All of you will have a general idea of bow these operations 
carried on. Still, in order to enable you to value the results 
obtained with the diamond drill, I shall recall the leading 
features of the position in which the application of machinery 
tands with reference to them. 

1. Boreholes are ordinarily put down by giving a recipro- 
cating motion to a chisel attached to the ends of rods, 

{ gthene das the hole is deepened, the débris being brought 
up by means of shells or augurs. This reciprocating motion 
is given either by manual labour or by power. A consider- 
abie difficulty and risk attends giving even a very moderately 
rapid re ciprocating motion to a long column of rods, and to 
‘ ver this difficulty, and facilitate their withdrawa!, Messrs. 
ther and Platt have constructed machinery whereby the 
cutting is done by the fall of a tool suspended from a rope, 

rreat point of gain being the speed at which the neces 

ry tools either for cutting or removing the debris can be 

wered to their work and withdrawn Attempts have, 

moreover, been made to apply a rotary motion to steel 

cutters, but even in soft rock the progress so obteiued has 

been extremely slow, because no steel can | ot which will 
withstand the “abrading action of the rock. 

2. Headings are ordinarily driven by drilling holes and 
blasting them. Machinery is applied to the drilis by attach 
ng them to pistons, actuated by compressed air in cylinders, a 
supply of water to clear the cdébris and cool the teol being 
used. The air is distributed by a valve or valves, driven by 

itable mechanism, and a rotating motion is given to the 
tool to obviate its striking two blows in the same place. All 
the percussive systems of boring warhines in actual use 
come under the above description, varying in the greater or 
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that its appearance is much like that of a piece of coal, or 
dull jet, and as unlike as it is possible to be to its brilliant 
t 


r, the ordinary diamond, though chemists tells us that 
the two are identical in composition. I presume that one is 
perfectly, the other imperfectly crystallised ; and if so, it is 
no doubt this very imperfect crystallisation that gives to ear- 
bonate its value for my purpose, as it has no or next to no 
cleavage, and consequently does not split up and break in the 
way that a diamond or piece of boart would do. This last 
substance, of which I hold a sample in my hand, is an impure 
jiamond, and would seem to stand half way between the 
brilliant and carbonate. According to the tables published 
in Ure's “ Dictionary of Arts,” the following are the different 
specifie gravities and degrees of hardness of some of the 
hardest stones 

Substance 





Hardness. Sp. Grav. 


Diamond from Ormus eco 20 4.7 
Pink diamond eee 19 3.4 
Biuish and yellowish _... 19 3.3 
Ruby sed aso soe 17 4.2 
Pale ditto from Brazil 16 4.5 
Deep blue sapphire les Kae 16 2.8 
Ditto paler eee ewe 17 3.8 
Topaz eee ove eee 15 4.2 
Whitiseh topaz -_ 14 3.5 
Emerald nee 12 2.8 
Garnet one é0e ese 12 44 
Agate 12 2.6 
Onyx 12 2.6 
Quoertz 10 2.7 


Now, as there is plenty of corundum or rubies and sap- 
phires in the market at mere nominal values as compared 
with those of carbonate, 1 thought they could be advan- 
tageously used in place of the latter, if only their hardness, 
as compared with the diamond, was anything approaching 
that which the tables led me to look for. On trymg, how- 
ever, both sapphires and corundum, I found the above pro- 
portions altogether wrong in point of hardness: they were 
nowhere near carbonate. The trial that I put them to was 
as follows: I set a piece of carbonate in a suitable holder, 
and held it against a grindstone: the carbonate turned the 
grindstone down. On trying the same experiment with the 
other minerals the grindstone wore them down. I am of 
opinion, therefore, that the diamond stands, in point of hard- 
ness or resistance to ebrasion (if the two are not synonymous 
terms), at an enormous difference in advance of any other 
known material in nature, and this seems a most remarkable 
fact. 

The application of the diamond to rock-drilling is worked 
out as follows: The stones are set in an annular ring, made 
of steel; they are fastened in by making holes as nearly as 
possiblesthe size of the stones to be set, and then burying them, 
leaving projecting only the amonnt necessary to allow the 
water and débris of the eutting to pass; the meta! is then 
drawn round the stone so as to close it in on every side, and 
give as large a bearing surface as possible to resist the 
tendency ot the stone to be forced out. 1 may here say the 
loss from breakage and from the stones being torn out 1s far 
more serious than from wearing, in fact, with good stones 
having good broad running faces, the mere wear is quite 
trifling. A stone breaking out is always a cause of damage 
to the others. ‘The crown so set is attached to the end of a 
steel tube and kept rotating against the rock at some 250 
revolutions per minute. Water is supplied through the 
bollow of the bar, whence it passes ander the cutting face of 
the crown to the surface of the hole between the side of the 


less degree of mechanical skill with which the parts have been | away. The crown has to be 


Some machinery has been made which proposes to drive | from 400 


; kept pressed forward with a force 

pe oe | on the nature of the rock to be cut, varying 

b. to 800 Ib., when the cutting is done — 

ranging from 2 in. to 4in. per minute. Granite the 

hardest limestone are ready cut at 2 in. to 3 in. per minute ; 

sandstones at 4 in.; and quartz at lin. per minute. These 

speeds can be increased at pleasure, but I give them as re- 

presenting the rates at which the drills are ordinarily seen in 
practice. 

On the table is a sample of pure emery, which was cut at 
the rate of 2 in. per minute, by a crown which I now hold in 
my hand; and which has bored through 6 in. of emery, 10 ft. 
of granite, and 96 ft. of hard sandstone; you will see that it 
is, so far as the diamonds are concerned, almost as fit for 
work as ever. The emery was cut out of a block put under 
the drill for experimental purposes, merely to show how 
great is the cutting power of the diamond. No rock is met 
with in mining that approaches emery in hardness, and, in- 
deed, it would be a most difficult operation getting a hole 
put in it without a diamond drill. 

The cutters travelling in an annular ring, it follows that 
a solid core is produced, an arrangement, which, while it 
insures a minimum of work being done to make a given-sized 
hole, affords evidence of the strata passed through, a fact 
which is invaluable for certain applications. Having ex- 
plained the crown, and the way in which it cuts, I shall now 
describe the machinery for utilising it. 1. For prospecting. 
The drawings on the wall show two views of a rospecting 
machine which are in all essential particulars the same as 
those now being used. The crown is screwed on to the end 
of steel tubes, which are successively lengthened as the hole 
is deepened, the bars pass through a quill, and are gripped 
by a universal clutch which causes them to turn. Set screws 
on the top of the quill, steady them centrally at their upper 
ends; the quill is attached to a crosshead which slities 
between two vertical uprights, and weights are provided, 
working over pulleys by which the weight of the boring rods 
and crosshead are either increased or balanced, when extreme 
depth of holes are reached. The water is supplied by a force 
pump passing to the hollow bars through the union at the 
top of the quill. The other gearing about the apparatus is 
for raising and lowering the rods by power. It consists of a 
crab, and the lifting is done by means of a chain or rope 
passing over a pulley attached to shear legs across the hele. 
I'wo descriptions of boring tubes are used as shown by the 
sketch, one of which is more expensive than the other, but 
it is stronger, and at the same time being nearly flush on the 
outside, there is less risk of the rods jamming in the hole, 
Suitable tackle is provided for recovering the tubes when they 
break, and their hollow form makes them peculiarly easy to 
to get hold of. It very rarely happens that any are per- 
manently lost. The usual plan for lifting them is a taper 
tap which enters into the hollow, when a few turns suffice to 
get a firm grip. 

(To be continued.) 


IMPROVEMENT IN RAILWAY 
CONSTRUCTION. 
Summary of a Statement Entitled “ Studies Relative to the 
Improvements whereof the Construction of Railways is 
Susceptible* By M. D, Sotentsz. . 
Aone the causes which are opposed to the beneficial de- 
velopment of the construction of railways there are two, 
which are the principals that are indirectly connected with 
the great industry of the manufacture of iron and steel— 
that is to say, first, the considerable expense which the work- 
ing of railways cause for maintenance. Secondly, the too 
heavy cost of the first establishment of the permanent way 
properly so called. 
These studies have for their object the discovery of a means 
of sensibly lessening these expenses in order to permit com- 
— to work profitably lines established in localities but 
ittle favoured, and to thus rapidly inorease the sum of the 
moral and physical well-being which these railways are 
destined to produce. Our attention has notably been drawn 
to the increase of the resisting quality of the iron rail; to 
the extension of the duration of its supports; and to the 
means of arriving at the passage of heavy gradients with 
locomotives of relatively light wetght. 
In order to attain these ends, we have proposed :—1. A 
process of lamination caleulated to improve the quality of 
the T-rails. 2. A new form of rails sensibly increasing their 
durability, other things being equal. 3. A system of making 
rails with an entire super-raised face. 4. A system of entire 
metallic way applicable to lines of large traffic, tramways, 
and lines in the interior of mines. 5. A system of fishing 
with elastic bolts. 6. A rail with an arched rolling crown 
increasing the adhesion of the locomotive. 
We will briefly deseribe these systems. Experience de- 
monstrates that the resistance of iron rails is no longer sufli- 
cient to bear, during a lengthened period, the enormous traflic 
which is at present developed upon railways, and that this 
deterioration has become so rapid, is ascribable, in our opinion, 
to two causes. To the decrease in the quality of the iron 
used in the manufacture of the rails, on the one hand ; to the 
great weight per locomotive axle which their construction 
entails on the other hand. The decrease in the quality of the 
iron of the rails arises from the use in the blast furnaces of 
an excessive proportion of silicious ores, of slags, which affords 
a hard iron, but an iron breaking without tenacity; this 
decrease is again induced by the tendency of the furnace 
masters to finish their rails at too high « temperature. The 
impoverishment of the strong iron ores, and the Viguole shape 
given to the rails, compel the makers to act to 4 certain ex- 
tent in this manner. Our system of lamination has for its 
object the avoidance, within the limits of ibility, of this 
state of things. In order to correct the deficiency of tenacity 
in the flanges of the rails, the dominant cause which aug- 
ments their deterioration, we remedy this:—l. By a much 
greater compression of the;iron forming the T-rail. 2. By 











latter and the outside of the boring tubes; the diamonds are 
thereby kept cool, and the debris Fou the cutting is washed 








® Rend before the Iron and Steel Institute at Lidge. 









> rite sb li 


PEs om re 





TARR He 


ee ee 
es 


























































































































ST ee en eet eee 


Sonate 2. sae ieee 


Ot nr ee, eegpenn pen ae + - 


Ese 


aoe oo 


= 


OR te rear 


* 


OO FI 


Mee oe 


os, 


Se cons enn ae 


F200 reese 


” 


174 


ENGINEERING. 





[Avucust 29, 1 873, 








[ --—-——— 
a lamination at a less temperature at the fluting finisher, 
without fearing the rending of the sill of the rail. In order 
to attain these results, the rail prepared by the ordinary 
method up to the pre-finisher is completed in our special 
rolling mill, which is composed of three finisher-cylinders of 
@ dimension of 0.70 m. at Lost, travelling at the rate of 1 m. 

r second, at the most, of which two are horizontal and the 
third vertical, cast in a mould intended to compress, temper, 
and polish highly the crown of the rail. As the finishing 
cylinders are actually arranged, the swelling of the flange of 
the rail is obtained by the flattening or compressing of the 
iron in the fluting finisher. This effect is evidently very 
prejudicial to the tenacity of the iron, inasmuch as instead of 
compressing the molecules, they are dilated exactly at the 
spot where the wheels most 7 infringe on the rails. 

By our arrangement, instead of dilating the iron, we 
strongly compress it, absolately as would be done by the 
forge hammer acting upon the crown of the rail, and with 
eo much the greater efficacy, as the process of the rolling is 
slow, and the diameter of the cylinders large. On the other 
hand, it is well known that the more granulated iron is 
rolied at a low temperature the closer the texture becomes, 
which renders it more pliant and harder. The contrary 
effect takes place when the same iron is finished hot, and 
that is what is effected with the flattening mills that are used 
in the present day. We avoid, moreover, this inconvenience 
without special means. The slow lamination, ad led to the 
continous watering of the vertical compression cylinder, draws 
out the flange of the rail at a relatively low temperature, at 
the same time giving to it a sort of tempering which con 
siderably augments the hardness and tenacity of the iron 
This retardation in the definite lamination will not, moreover, 
produce rending in the flange of the rails ; it is known that 
that does never take place at the last rolling. (The author 
holds himself at the disposal of the workmen for the con 
struction ). 

The type and the designs deposited point out sufficiently in 
what this invention consists. 

2. Rail with crown super-raised. 

Experience demonstrates that the deterioration of the 
T-rail increases with the flattening of the table of the rail 
in consequence of the wear and tear. In fact, it must be so, 
inasmuch as the bearing of the tyres of the wheels then act 
upon the edges, which are always the weakest points of the 
rails; the tangential efforts of the wheels thus increased by 
the breadth of contact, this source of destruction becomes 
added to the former. 

The action of the flange of the wheel tyre upon the edges 
of the rails is also very detrimental), particularly at the curves, 
because the weight thus becomes localised upon a very small 
surface there, where the iron offers the least guarantee of 
resistance. The form recommended, if given to the T-rail, 
obviates entirely these inconveniences. As may be seen, this 
form retains the breadth of the table of the rail, whatever 
may be the wear and tear, within suitable limits, and the 
weight can no longer act upon the edges of the rails, but only 
towards the centre, where there is a considerable resistance, 
and where the quality of the iron is always superior. 
Experiments, carried on for the last two and a half years 
completely corroborate our assertions. They prove by 
evidence that the duration of these rails is more than tripled. 
And even rails of the description laid down since the 30th 
of May, 1871, upon a gradient of 25 millimetres, where, 
according to an official report, the rails of the usual form did 
not last three months, are still in good condition, although 
very heavily used, that is to say, that up to the present 
time their duration is nine times greater than the rails of 
iron that were previously laid down upon the same place. 
These facts require no comments, and will prove clearly, 
we hope, that the interests of masters of iron works and 
railway companies is closely linked with the adoption of this 
practical form, adapted to revive the use of iron rails. 

8. Method of manufacturing the rail with a super-raised 
crown of steel. 

The super-raised crown of rails of the form of which we have 
a made mention, being of steel, it can be easily compre- 
ended that the duration of such rails will bear comparison 
with those of the best rails made entirely of Bessemer steel. 
This form permitting, moreover, the trimming in the portion 
of steel in the interior of the mass, it will be much easier to 
weld this portion in iron, and to be thus able to obtain mixed 
rails at a moderate figure, capable of resisting the most 
destructive traffic. 
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(To be continued.) 


SareenrccKe Coat —In the first half of thie year the royal 
Sarrebruck mines produced 2,057,206 tons of coal against 
1,983,592 tons of coal in the corresponding period of 1872. 

As Americas Sarr Canat.—A board of United States 
engineer officers, consisting of Colonels Burnard and Newton, 
Majors Warren, Craighill, and Weitzel, and Captain Howell, 
is in session at New York for the purpose of considering 
Captain Howell's plan for a ship canal to connett the Mis- 
—- with the Gulfof Mexico. The plan was prepared in 
accordance with a resolution passed by the United States 
House of Representatives in March, 1871. 








Tax Peat Coat axyp Cuarcoat ComPany.—We notice 
an issuc of the prospectus of a proposed company under the 
above title with a capital of 200,0001., in 102. shares. The 
object of the company is to acquire certain patents for im- 
provements in making peat coal and peat charcoal, as prac- 
tised at the existing works of Montauger in France, and to 
establish manufactories in various parts of England for the | 
same purpose. The proposed company’s prospectus shows 
that on each manufactory costing to establish, 10,000/., a net 
profit of 115 per per cent. can be realised, or if only peat 
charcoal be made, 200 per cent. would be realised. What- 
ever be the merits of the process, and however substantial the 
prospective benefits, a promise of 200 per cent. per annum, 
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BLAST FURNACES. 
To tas Epitor or EsGrnesersa. 

Stx,—Having read with great interest your second article 
on the iron manufacture at the Vienna Exhibition, I am 
happy to inclose section of another furnace at Mariazell, 
which also corroborates your views stated at the end of the 
above-named article. 

The furnace shown in the sketch is the third of the three 
charcoal furnaces at work at the Mariazell Iron Works, pro- 
ducing very strong y foundry iron run directly from the 
blast furnace into Fay ate The furnace was working 
very satisfactorily to the very moment of its being put out of 


| blast, which only was occasioned by the long period the fur- 


nace had worked continually (over three years), and which, 
according to the results obtained at the place, would have 
necessitated sooner or later the stoppage of the furnace. But 
it would have been kept in force for some time longer, 
owing to ite good results, had not a momentary want of fuel, 
which did not allow of the working of three furnaces, accele- 
rated the decision of the very able manager of the works, 
Mr. Joseph von Ruttner, to stop it for relining. 

The dotted lines show the section after the campaign, 
which, as I stated, was a very successful one, as well as for 
the quality of the iron produced, as for the economy of fuel, 
showing that the section of the furnace, as made by nature, 
was quite adapted to the work. 

I beg to remain, dear Sir, yours faithfully, 
Vienna, August 19, 1873. J. Srcmmer-Travsrers. 








Messrs. Gwrxse axp Co.—We see that a medal for 
merit has been awarded to Messrs. Gwynne and Co., Essex- 
street Works, Strand, London, for the machinery exhibited 
by them in Group XIII. of the Vienna Exhibition. 





Sewine Macuiyes aT THe Vienwsa Exuterrioy.—We 
notice that Messrs. Nussey and Pilling, of the Park Works, 
Park-lane, Leeds, bave received honourable mention from 





or even of 115 per cent., is more likely we think to scare than 
to attract intending subscribers. 


the jury at the Vienna Exhibition on account of the sewing 
machines exhibited by them. 





A Turkisn Inosctap.—The new Turkish ironclad, the 
Mukademei-Khair, is now stated to be fully equipped. Her 
armament consists of four Armstrong guns of large calibre. 





Vrensa Ustversat Exutstrion.—The London Gazette 
of the 26th of August contains the first list of awards to 
exhibitors in the British section, and in Class XVIL we 
find that Messrs. Laird Brothers, Birkenhead, have been 
awarded a medal for merit. The models exhibited by this 
firm illustrate the various classes of ships built and engined 
by them, four being ironclad turret vessels, built for different 
Governments, two ocean mail steamships, the Britannia, 
just completed, and the Santa Rosa, belonging to the Pacific 
Steam Navigation Company, two steamers for river naviga- 
tion, one yacht, fitted with Bevis's feathering screw, and a 
steam launch or barge. In a descriptive pamphlet, pre- 
pared to accompany these models, it is stated that the total 
number of vessels built and lengthened by this firm during 
the last forty years is 429, with a gross aggregate tonnage 
of 229,662 tons, and that 146 pairs of engines have been 
made of an aggregate power of more than 25,000 horse 
power. Fifty-four of these engines have been for paddle 
steamers, 92 for screw steamers, of which 35 heve been on 
the compound system, varying from 700 horse power down 
to 40 horse power. Of the vessels built, 64, with a tonnage 
of 43,312 tons, have been for war pu es, the largest being 
the ironclad frigate Agincourt, of 6600 tons, and the 
smallest the mortar boats of 100 tons. Among the 
remainder have been troop ships and vessels for Her Majesty's 
Government, and the Government of India, besides steamers 
for mail packet service, general steam trade, and river ser- 
vice, together with many sailing ships and vessels for general 
commercial Pa. The works cover an area of about 
14 acres, and the workshops are complete with machinery 
and tools of the most modern description, aad the five grav- 
ing docks afford special facilities for repairs and alterations 
to ships or machinery. Messrs. Laird Lave several important 
jobs of this description now on hand, as well as vessels on 
the building slips, both paddles and screw, and compound 

| engines for them. 
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RAISING COAL. 

On “ Winding and other Appliances for Coal Mining,” By 
WruusM Kamp, Chief Engineer at the Mines of John 
Cockerill and Co., Seraing.* 

(Concluded from page 154) 

Ir now behoves me to consider what objections ee | be 

brought against this plan, and I quite anticipate it wi 1 be 

found fault with on account of the decantings it involves. I 

am aware that to this decanting or shooting of the coal is 

generally attributed the destruction of the large lumps. But, | 
after all, the evil apprehended [is but of secondary im- | 
portance when viewed in relation to the other advantages of | 
the system. 

If we consider the sliding and sinking that oecurs in the | 
troughs, fitted with sheet iron bottoms, and used at pit banks, | 
we shall have no difficulty in admitting that the heavy coal | 
undergoes but little fracture. Moreover, let me remind you, 
that in the Seraing basin—just asin all centres of production 
yielding rich coal for the manufacture of coke—the propor- | 
tion of smalls is so large that the big lumps are but little ex- 
posed to the injurious effects of bumping, amongst them- 
selves, in their fall. 

As regards the preservation of the materials in use, and 
the maintenance in good repair of the several component 
parts of the machinery, I may be permitted to point out that 
al! essential parts are protected against violent collisions by | 
means of the annular shield surrounding the stem, and by | 
the cross bar that secures the several parts. 

But if, in the long run, one piece or other were injured and 
became unserviceable, it might very easily be replaced. The | 
inconvenience and trouble to be guarded against seems to 
me smaller in degree than those arising from the use of cages 





system now recommended admits of, namely, the adaptation | 
of a slight stop to the handle of suspension, which would, in 


case of breakage in the cable, be of the most remarkable | 


efficacy, for, in point of fact, the claws would need to clutch 


and hold up no more than the weight of the corb, together | 
with that of whatever portion of the cable might have been | 
carried away. The coal would be precipitated, without caus- | 
ing any serious inconvenience, into the shaft, through the | 
enforced aperture at the bottom. Whereas, when heavy | 
cages and trollies are used, their weight, added to that of the | 
load of coal itself, would cause the most disastrous conse- | 
quences in the event af the rupture of the cable. The fall 

of an angular shape within the shaft will damage the wooden | 
lining. This danger is more especially to be apprehended in | 
ly masked ; and instances of the scaffold- | 


sha/ts that are 
ings being destroyed are not rare. 


By using the corbs these dangers will be avoided. I do} 


not wish to lay much stress on the possibility of the escape 


of the load which, however, will be sure to take place | 
whenever the limbs of the stop come in contact with any | 


projection; but I have no doubt it will be readily conceded 
that, in the event of an accident occurring, the light vehicle 
will cause less damage for one thing; secondly, that owing 


to its shape, it will just merely graze the wood linings; and | 


thirdly, that the money loss resulting from the damage in- 
flicted upon cage and trollies in case of a drop, will be much 
heavier than if such an accident happens when corbs are 
being used, although accidents rarely befal cables in well- 
managed pits, yet we must not quite overlook such a con- 
tingency, nor refuse to assign considerable value to imple- 
ments and mechanical appliances, that may contribute to 
attenuate the evil consequences of any such mishap. 

I shall now proceed to the discussion of the second division 
of this paper, namely, the weight of the cables in its rela- 
tion to the moments of resistance. 


} machinery in all ite parts such dimensions as are utterly out 


| ment of conical or cylindrical drums of greater or lesser 


| time when the cable covers the drum following the small 
and the mechanical apparatus they involve. radius, this gives another of the causes of rapid wear and 
We may here just glance at another advantage which the | tear. 





The constancy of the moment of resistance is just as favour- 


able to the proper working of the hoisting engine, as the | 
great winding radii of the cables are of use for their preser- | 


vation. And there is a third proposition deducible from the 
principles just laid down, which is this, that as the winding 
radius inereases, so the section and weight of the cables may 
be diminished. 

Whether we use flat hempen, or flat metallic cables coilin 
upon themselves over spindles, or round cables wound roun 
drums, cylinder or cone-shaped, their durability and resist- | 
ance will be improved by the widening of the kernel that | 
determines their transverse flexion. | 

Whenever a depth of shaft, measuring from 600 to 800 
metres, has been reached, it becomes a difficult matter to 
obtain a moment of resistance that shall be tolerably constant | 
during the whole period of the ascent, unless the initial 
coiling of the cable be effected over a drum of a radius | 
so small as to militate against the conditions essential to the 
interests of proper maintenance and preservation. Com- 
pelling a cable, 5 centimetres thick, to coil itself over a 
drum 3 metres in diameter, while the strain of the traction 
movement is making demands upon its elasticity is, un- 
doubted!y, exposing the same to a speedy destruction, owing | 
to the effects upon it of transverse torsion, for the outer cir- 
cumference of a coil undergoes a most extraordinary elonga- | 
tion. 

If, as an instance in point, we take a cable 5 centimetres | 
thick, and roll it round a dram having a diameter of 3 metres, 
we shall find that the outer face of the circle described will 
be 31 centimetres longer than the inner face, or #3,=33 milli- | 
metres per running metre. 

Now, if the wear and tear consequent upon similar changes 
affects hempen cables injuriously, it must of necessity en- | 
danger to a greater extent the stability of metallic cables 
which possess a lower degree of elasticity. In the case of 
depths approaching 600 metres or more in extent, one is 
generally driven to abandon the idea of obtaining constancy 
of motion; and, since the dead weights can no longer be 
equipoised, the result is that the engine is called upon to 
perform an excessive amount of work at the first start and 

ift, whereas, before the top is reached the momentum often 
becomes negative, that is to say, that the descending dead 


~ © Read beforethe Iron and Steel Institute at Liége. 








' 
| power upon 
| cases, even, it will be sufficient to fit up a single pump or 


| divers alterations of action will be evidently produced with 


| of the reversing motion bar, or by means of any analogous 


| said store of power exclusively. Nothing, however, has 


| machinery. 


| extent and rapidity of production of said power—which will 


| tion that the two barrels of the pump are to act in such 





weight will be sufficient in itself to effect the lifting off and 
ascension of the load of eoal at a speed accelerated and so 
abnormal that, as a rule, it is necessary to let out the counter 
steam, and thus create an artificial resistance in order to 
bring it back again within the bounds harmonising with the 
principles of ordinary practice. Not only have we here a 
source of danger, but an isereased consumption of steam, into 


the bargain; which last is enough to cause us to regard the | ha 


above-named modus operandi as an expedient that calls for 
the prompt application of a remedy. 

Besides the necessity for the development of power at the 
moment of lifting off, to a degree far in excess of what it ought 
to be upon an average, obliges us to give to the hoisting 


of proportion to the actual amount of work really performed 
during the entire extent of the ascension. 
When round metallic cables are used, there is an arrange- 


diameter for the purpose of gathering up the coils. If these 
drums be conical, it must be admitted that, within certain 
limits, the constancy of resistance may be almost obtained, 
but in eases where the depth is great they will need 
to be made of inordinate length, in order to gather up the 
succession of cable coils that keep winding round and 
round, 

The result is an objectionable obliquity in the cables with 
reference to the axis of the shaft and of the top blocks, 
besides many other bewildering difficulties of construction. 
As regards heavy loads, coupled with great depths, it would 
even appear as though under present arrangements, we were 
struggling against am impossibility. Let us add that as the 
lifting of the load from the ground takes place at a 


With cylindrical drums there is no apparent equilibrium 
obtainable, for the radii remain constant on all hands. 
About the top portion of the ascension, the cage with the 
load of coal is pulled by the weight of the cage and descend. 
ing cable. We must have recourse to a check or to the 
counter steam, and the drawbacks previously described will 
be exemplified in this case even with greater force. In 
order to remedy the evils resulting from want of equilibriam, 
and interfering both with the work and due economy, some 
parties have been induced to set up counterweights in special 
shafts, such counterweights consisting of chains coiling round 
drums, &c. 

Without going into the question of the very great expense 
entailed by the introducion of such appliances, it will be 
sufficient here to point out the self-evident fact, that the 
objections against them per se, and the dangers to which they 
may give rise, are good reasons why their employment should 
be restricted to certain special cases only, consequently this 
is no way out of difficulty. We have endeavoured to arrive 
at a solution of this question, the chief difficulties of which 
we have just explained, by instituting experiments with a 
view to test the working of various principles, setting com- 

letely on one side every consideration respecting equili- 
Seles and the constancy of the moment of resistance. And 
to this end we have invented a reservoir, or storehouse of 
power, made to collect the work developed in excess, when 
the descending cable effects the ascent of the load, and to 
restore again the power stored up when it becomes necessary 
to lift a fresh load. 

These results may be obtained by pressing into the service 
an hydraulic accumulator, or even a comp’ air reservoir. 
Whatever be the system of engine used, whether horizontal 
or vertical, we make use of two special pumps worked either 
by a separate rod and crank, or by a simple prolongation of 
the piston rod. The two pumps must be fitted with an 
arrangement for a two-fold distribution of water (or air) 
allowing the same to pass on to an hydraulic (or other) 
accumulator of any kind that may be deemed most suitable 
—and upon the well-known principle of which we need not 
here dwell at length—then to issue forth from this accumu- 
lator for the purpose of acting in the capacity of a motive 

the piston of the pumps above named. In some 


cylinder connecting the reservoir or accumulator, whereby 
matters will be still further simplified. 

Thus, the same water is the agent that on the one hand 
produces, according to the requirements of the ease, a resist- 
ing force, checking the engine when it becomes overpowering 
—and on the other hand, an auxiliary power backing up the 
engine when a maximum of work has to be performed. The 


much instantaneousness by the engineman’s management 


action. In point of fact, the hydraulic power constantly 
stored up admits of the performance of all those movements 
which, under present arrangements, call for the develo 

ment of an exceptional muscular effort, by the aid of light 
mechanical appliances contrived to utilise the action of 


been altered in respect of the constitution of the hoisting 


The reservoirs, or accumulators, must be so constructed as 
to be capable of collecting all the power put forth in excess 
from the moment when the action of the steam become use- 
less for the purposes of the ascension; no matter what the 


periodically vary—may be at any given time. We may men- 


fashion, also, that any single cable work in the shaft will be 
rendered easy without necessitating the use of steam cy- 
linders excessively iarge in diameter. 

Under present arran ts, in order to provide a means 
for picking up a rope dropped down to the bottom of the 
shaft, diameters of cylinders have to be adopted very much 
greater than there is any necessity for, so far as the actual 
and regular work of hoisting up the coal is concerned. 


special small pump to act upon it; and the action of the 
water would, in such cases, be an assistance to the steam in 
working heavy loads in the shaft at that slow rate of speed 

ption princi just enunciated, and their i 
cation by the use of the means we have described will chow, 
henceforth, of rolling very thick hempen cables round spindles 

ving a diameter always in keeping with the thickness 
of the cables, and capable of insuring a long period of pre- 
servation in a state of thorough repair, resulting from the 
diminution of wear and tear connected with the spreading 
out cross-wise. 

Moreover, in the case of metallic cabl.s, we shall no longer 
need to have recourse to the conical drums, while the use of 
cylindrical drums, having a large diameter, will become 
possible in respect of t depths, since the mechanical 
ge power of the p meen m4 cable may be gathered in 
at each ascension, whenever required, and subsequently 
utilised over again. 








THE COKE SUPPLY OF BELGIUM. 
Statistics of the Manufactaring and Commercial Movement of 
Coke in Belgium. By Mr. Max Gorpen.* 

Tu inquiry, established by the English Parliament, into 
the causes of the scarcity and high price of coal, has excited 
the greatest interest throughout the industrial world. Many 

bers here t have taken a most prominent part in 
the inquiry. The link that now unites together all industrial 
nations had, before the results of the inquiry were pub- 
lished, impressed the minds of the Continent, and particularly 
so those of Belgium, of the economical as well as social im- 
portance of the ings in England. 

To render an industry prosperous it does not only suffice to 
have an attentive eye on the progress made in other countries, 
as regards machinery or new processes, but one must look 
into the causes which may decrease or increase the general 
production, as also into those which may open new po sore or 
close others. In this point of view i have undertaken to 
to produce statistical tables, representating the commercial 
movement of coke in Belgium during the last three years. 
I do not think such tables have been published in Belgium. 

Production. 

Belgium devotes, in the average, 14 to 16 per cent, of its 
coal production to the manufacturing of coke. This would 
give for the last year a consumption of two millions of tons 
of coal (Belgian ton=1000 kilogrammes). Fifty-three firms 
represent actually this important branch of Belgian industry : 

In the West of Mons Basin ... 5 





aoe one 0 


» Centre » pS oe eve én 7 

os Charleroi » ai ie pore eon 13 

» Liége ~ pa eee we ne 18 
Total 


During the period of 1870 to 1873 two causes had a pre- 
ponderating influence on the production of coke. The first 
was the war raging on our frontiers, thus closing partially 
the centre markets of France. The second cause was the 
great reaction, and the t stride of industry in general, 
particularly that ofuctdlanss. that followed after the war. 

It is aremarkable fact, that the war acted but slowly on the 
eneral production. The first six months of 1870 had been so 
avourable to industry, that there was compensation for the 
decrease in the production, sustained on account of political 
events during the second half portion of the year. It was 
only in 1871 that the production decreased, and particularly 
so in Hainault, and that on account of the great acccumula- 
tion of stock and of the insufficient means of transport. 
After reaching, in 1870, 1,374,000 tons, the production in 
1871 attains but 1,314,000 tons. In 1872 it comes up to 
1,644,712 tons, and one foresees for 1873 the amount of 
1,800,000 tons. 

The following Table gives the quantities produced by the 
different basins : 


j ’ 
1870, | 1871. | 1872. | 1873. 
Belgian | Belgian | Belgian Belgian 
tons. tons. | tons. tons. 


248,697 224,581) 322,642 311,300 


Bastys. 








West of Mons eee 


Centre ve eae, 261,262 267,626 304,631 305,480 
Charleroi 1, 890,877 412,229 474,484 541,166 
Liéze... ... «| 478,703 480,479) 542,955 650,150 





Total ... se 1,974,599/1,814,915 1,644,712 1,838,096 


Adding to the above quantities produced the quantities im- 
ported into Belgium, we shall have the quantities offered to 
industry in general. 


Imports. 
The importation of coke into Belgium has, up to this year, 
been very small. 
In 1871 the quantities imported were 3100 Belgian tons. 
In 1870 ~ » 8000 om 
In 1872 me pa a 8000 
Since, it has been on the increase, and looking to the 
quantities imported during the first five months of 1873, 
one can foresee for this year an importation of 38,000 tons 
of coke. France represents 3.8 per cent. of this amount. 
_— come England and Prussia, as the following Table will 
Ww: 








1870. | 1871. ; 1872. 1873. 

Imports. | Belgian | Belgian Belgian Belgian 

tons. | tons. | tons. tons. 

Prussia is oe} 4614 | 2 | 860 | 11,700 
France - | 8694 8189 | 7616 | 14,580 
ee ee ee ee 2 |; 1285 | 12,372 





Total ... «| 8108 | 3193 8101 fone coed 





If at any time it should become necessary to make excep- 
tional exertions, nothing more would have to be done than | 
simply to fill the accumulator more completely by causing a 
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Let us now examine where these quantities of produced | 
and imported coke are consumed, and to what degree in the | 
differents markets of Belgium and the neighbouring | 
count nes. 
Exportation. 
The Custom House offices give on this point very precise 


information. Exteriot events have had a great influence on | 


} 


9. G. Panaux and Co., Bonne Esperance, at Wasmes. 
10. The Seize Actions Company, at Quaregnon. 
11. B. Lupant and Co., at Frameries. 
12. The De Produits Coal Company, at Flenu. 
13. The Bernissart Coal Company, near Blaton. 
14. M. Catelineau, at St. Ghislain. 
*15. The Company of Transports de St. Diziers, at Fra- 


the exportation of coke from this country. Whereas, in | meries. 


1870 (the first six months having given brilliant results, and | 
during the second ‘half-year a new market—Germany— 


Centre Basin. 
16. The Srepy-Bracquegnies Coal Company, at Brac- 


having been opened) the exportation amounts to 42 per cent. | quegnies. 


of the general production ; it attained but 36 per cent. during | 
the year 1571. In 1872, it rises to 45 per cent., and in 1873 | 
it will be 50 per cent. of the general production. | 

It is most interesting to follow these considerable quan- | 
tities running in form of regular currents towards the dif- | 
ferent markets of other countries; to see the sale in each 
direction increase or decrease according to political and 
economical circumstances ; to see particular currents, owing 
to slight modifications in the conditions of transport, change 
their line of direction to arrive at the same destination ; 
and, finally, to see others compelled by competition to take 
totally opposite directions towards new openings or markets. 
It is thus that the current of exportation towards the east | 
that is to say, towards Germany, and particularly towards 
the Grand Duchy of Luxembourg—has increased from 1870 
to 1871, while the one towards France decreased to the | 
amount of 100,000 tons during the same period. In 1872, 
the consumption of coke in the Zollverein and France have 
been equal, and amounts to about 320,000 tons for each; 
and it seems this proportion will maintain itself during the 
present year; but it is very probable that for the year 1874 
the ae will no more exist, as the consumption of the 
Duchy of Luxembourg and of Alsace-Lorrsine will far ex- 
esed the consumption of France. 

The following Table will show that the exportation of coke 
to other countries is not inconsiderable : 














1870, 1871. | 1872, | 1873. 
Deerrxation. Belgian | Belgian | Belgian | Belgian 
tons. | tons. | tons. tons. 

Zoliverein is e--| 216,668 | 246,170 | 370,235 485,244 
Pays Bas 1,337 | 2,889 8,241 1,060 
France one .--/ 850,344 | 268,112 | 372,893 | 432,024 
Other destinations 360 1,011 2,050 792 
Total ... « 576,501 | 508,180 | 740,419 920,020 


According to the results obtained during the first five 
months of this year, we foresee a total annual exportation of 
920,820 tons. 

It represents 50 per cent. of the genera! production ; there 
is, therefore, only a relative increase of 5 per cent. for the 
year 1873 

Consumplion of Coke in Belgium. 

The consumption of coke in Belgium is increasing gradu- 
ally, and did not cease to increase from 1870 to 1871. This 
fact shows how solid are the basis upon which this national 
industry depends. The important markets of France were 
closed to her for a whole year, without affecting in the least 
the general development of its production and sale of coke. 


She knows equally how to profit by happy events, for we | 


find her increasing her consumption of coke to 100,000 tons 
in 1872, and still increasing it this year. The comparison of 
the commercial movement of coke, and that of coal in Bel- 
gium, gives rise to the following remarkable fact : The con- 


| 
i 





| 


i 
| 


sumption of coal in Belgium is increasing daily, and promises | 


within a few years to absorb the whole production, whereas, 
as concerns coke, it is the exportation that tends to take the 
prominent part; it will attain this year 50 per cent. of the 
general production. Belgian capital has been largely in- 
vested in the metallurgical enterprises of the duchies of 
Luxembourg and Lorraine, so one may say that we feed in 
some way Belgian industry in exporting our coke and 
coal to those great markets of consumption. The following 
Table will give, en résumé, the general facts given in this 
police: 
Commercial Movement of Coke. 


| 


*17. The Bois du Luc, at Houdeng. 

18. La Louviere and La Paix, at Louviere. 
*19. The Houssu, at Houssu. 

20. M. E. Coppee, at Haine St. Pierre. 

21. Cambier and Co., at La Louviere. 
22. Metz and Co., at La Louviere. 


Charleroi Basin. 

23. The Monceau Fontaine and Martinet Company. 

24. Mineur, Sons, and Wilmot, at Marchienne au Pont. 

25. The Forges d’Acos Company, at Acoz. 

26. The Marcinelle Metallurgical Co., at Marcinelle 

27. The Marcinelle and Couillet Co., at Couilkt and Cha- 
telineau. 

28. Francois and Co., at Charleroi. 

29. Blondiaux and Co., at Marcinelle and Thy-le-Chateau. 

30. The Reunion Company, at Mont-sur-Marchienne. 
51. The Montigny sur Sambre Co. 

#32. The Bassins Houillers du Hainault Co., at Chatelet. 
*33. The Works of South Charleroi, at Charleroi. 

*34. The Piéton Centre Co., at Pidton. 

35. M. Legrain, at Marcinelle. 


Liége Basin. 
86. The Vieille-Montagne Company (Baldoz-Lalore) at 
Flemalle. 
87. The Marihaye, at Flemalle. 
38. De Wendel and Co., at Seraing. 
39. Diziere-Deleour, at Seraing. 
40. The Esperance Company, at Seraing. 
41. John Cockerill Company, at Seraing. 
42. The Bassins Houillers du Hainault, at Seraing. 
43. Witry and Co., at Seraing. 
46. Steinbach and Co., at Angleur. 
46. The Grivegnee Company, at Grivegnee. 
47. Godin-David, at Jemeppe. 
48. Taskin, Londot, and Co., Tilleur. 
60. Braconnier and Co. (Horloz Company), at Tilleur. 
51. The Val-Benoit and Grand Bac Company, at Tilleur. 
52. Godin and Co., at Ans. 
63. Baron d’ Adeisward, at Jemeppe. 





On the Rise and Progress of the Iron and Steel Industries 
in Belgium.* By Juries Depy, C.E. 
(Concluded from page 152.) 


ALL statistics of the first years of the present century must 
be understood as ee much less than we are now in | 
or instance, a charcoal blast | 


the habit of supposing. 
furnace in 1830 produced annually 600 tons of pig, and con- 
sumed 800 “ bannes” or measures of charcoal, equal to 10 or 
11 tons weight, and worth about 50 francs (2/.) per “ banne.”’ 
A coke furnace at this time yielded what was then considered 
the enormous quantity of 2000 tons of pig per annum, con- 
suming ore + fuel to the extent of 262,000 franes, or 10,900/. 
A puddling furnace, in 1530, generally made 270 tons of bar 
in six months’ working. 

Wooden and leather bellows and appliances only began to 
be replaced in our furnace practice, by metallic or marble 
pistons, in 1803, this being a British importation, as had the 
puddling furnace of iron been before, as well as grooved 
rolls for rolling mills, and as was at a later period Mr. 
Neilson’s great invention of the hot blast. From this time 
forward our iron manufacture went on prospering. 

In 1848, we only sold iron to our near neighbours, as 
France, Germany, and Holland; but twenty years later, in 


| It was in 1821 that Messrs. Huart and Henrard 
| Couillet, in the vince of Hainault, erected the first pole 


dling furnace in Belgium. But very soon after, in 
Orban, of that city, put up the first in the provinces 
at his works at Grivegnée. 

Our iron industry was saved from com: 
want of ores or fuel at three distinct peri 
First, when charcoal became scarce and 
ste in to replace it, Messrs. Huart-Cha: 
at meade soe ton and John Cockerill, nae i 
in this ease the leaders of the movement. 
the ordinary ironstone of the country had in a 


eilfeest f 
Ferars & 
lati 


been worked out, when after repeated trials, the owners of 
the blast furnaces of Ougrée, in 1853, discovered how to 
utilise the vast beds of hematite scattered over the country, 


and which had not been used since 1790, use they pro. 
duced eold short iron. The process consisted i 
certain proportion of the shales of the neighbouring 
measures along with the ore in the furnace. “Thirdl = 
| these hematite ores became quite insufficient for our con. 
| sumption, the minettes of the Grand Duchy of Luxembourg 
| came into notice, and are to this day almost our sole re- 
| source. With collieries, most of which are worked under 
| very great difficulties, with ores which have to be carried a 
| hundred miles or more, with labourers who are physical 
| incapable of doing more than balf the work of an Engtish 
| pace oe we have by diot of care, order, and especially of 
| economy in minor details, been enabled to hold our own as 
ironmakers among the nations of the earth, and to compete 
in distant markets with our only great, but friendly teacher 
| in this line of industry—Great Britain—to whom we owe a 
| debt of gratitude in connexion with. this matter. Asa 
| that we Belgians follow progress, I will state that the first 
Danks rotary puddling furnace was put up a few months 
} ago at the works of the Société Anonymé of Sclessin, and 
| that the iron works of Ougree, and of !’ Esperance, have 
| adopted throughout their work Louth’s three-high plate mills 
| with the most satisfactory results. 
As regards our steel production, I have little to say. The 
| first attempt at making steel dates from 1753, when Louis 
| Joseph Bridimus made some i steel, but at a price which 
could not bear competition with the Germans. 

In 1832, other trials were made at Couvin with satisfactory 
| results. In 1856, a company was formed at Couillet for 
| manufacturing steel by the Chenot - In 1861, 
| Belgium produced 2675 tons of steel, of which 100 tons only 
| were made in Liége. In 1866, the quantity had imcreased to 
| 8820 tons. Last year, with Siemens’ furnaces, at Sclessin, 
}and Bessemer Works, at Seraing, 15,284 tons of steel were 
made in the province of Liége alone, which was twice the 
| amount made the year before. No doubt can be entertained 
| that this special branch of manufacture will be considerably 
| extended over here. Already the new Bessemer works of 

Angleur are in full operation, and other establishments are 
about to be erected. 














LOCOMOTIVE FUEL. 

To tue Epiror or Enxarreexise. 
| Srm,—The Times, in a leading article on the 25th ultimo, 
| called attention to the report of the “Select Committee on 

Coal,” which many would think only “too cautious and too 
wise,” and it also remarked to the following effeet, “ We dare 
| say a large number of persons who are still paying at mid- 
| summer, what a year ago, were winter prices for coals, will 
| think the conclusions of the committee exceedingly tame” ; 

in fact, that committee has in no way pointed out how we 
| are to cope successfully with the fuel question. 
| Since then a careful perusal of the reports of the various 
| half-yearly general meetings of railways, will show in what 
|@ very serious light the igh price of locomotive fuel is 
| viewed by the directors of the different companies, and how 
| much such has enhanced their working expenses ; but while 
| they all grieve deeply over the fact, they do not point out to 
| their shareholders, whose pockets are suffering from the tax 
imposed by coal, how they can be relieved from such an in- 


| 1868, with a truly enterprising spirit, we were sending our | cubus. 


| iron and our rails to America, Switzerland, Turkey, Egypt, | 


1870. | 1871. 1872. 1873. | 
Belgian | Belgian | Belgian Belgian 
tons. tons. tons. tons. 
| 





Production 


Importation ... e-| 8,108! 3,193) 8,101; 38,652 





Total .».|1,382,647! 1,318,108 1,652,813 1,876,748 
Exportation ... 





Remains for Belgian 


676,501) 608,180 748,419 920,820 } 


i 





| 


Cuba, Rio, Chili, Spain, the Hanseatic Cities, Denmark, 
Russia, and even to our only serious competitors in the world’s 
market, Great Britain, to which we exported that year no 
less than 11,630 tons of iron. 

Rather than tire you with a long statement of statistical 
figures, which will be found annexed to this very incom- 
plete notice, I will limit myself to-day to the enumeration 


«+-| 1,374,539) 1,314,915 1,644,712 1,838,096 | for periods of ten years, beginning wit 1842, of our progress 


as syderurgists. 

In 1842, there were in this district 13 blast furnaces at 
work, producing 40,000 tons of pig, and five rolling mills, 
manufacturing 21,000 tons of iron ; in 1852, 17 blast furnaces 
were in operation, producing 81,821 tons of pig. the rolling 
mills turning out 37,326 tons of iron; in 1862, 23 active 


consumption ...| 806 146) 800,928, 904,394 955,928 | blast furnaces produced 199,790 tons of pig, and 32 iron 


In the actual state of industrial statistics in Belgium, the 
course we have followed for establishing the consumption is 
the one which presents the best guarantee. 


Arpeyprx. 
General List of Coke Manufacturers in Belgium. 
Note—The firms with an asterisk are those who gave no 
answer to our questions, or those whose answers were con- 
sidered as insuflicient. 
Mons Basin. 
The Longterne-Ferrand Coal Company, at Elouges. 
The Levant d’Elouges Coal Company, at Elouges. 
The Grand Bouillon Coal Company, at Dour. 
. The Coal Company des Chevaliers, at Dour. 
The Coal Company Grande Machine a Feu, at Dour. 
. The Coal Company West of Mons, at Boussu. 
The Coal Company Belges, at Frameries. 
The Coal Company, Cratehet Piquery, at Frameries. 
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works, manufacturing 112,290 tons of iron. At the present 
time, Liége possesses 98 works, including 6 active blast 
furnaces, 55 foundries, 17 iron works proper, 20 machine 
and special shops, and 3 steel works, altogether employin 
10,406 men. e product of these works for the year 1872 
reached 178,375 tons of pig iron, 103,245 tons of finished 
iron. 

Charleroi has actually 30 blast furnaces in operation, which 
last year produced 400,030 tons, employing 3129 men; 43 
iron foundries, which turned out 22,(/28 tons of castings, and 
employed 1194 men; and 21 iron works proper, making 
250,879 tons of manufactured iron, and having 8315 men at 
work inthem. The grand total for the two districts com- 
prises 186 works where iron is produced or manufactured, 
employing 23,337 labourers, and turning out 145,911,133 
frances’ worth of merchantable iron. 

Before closing, allow me to furnish a few dates, which are 


| interesting in many points of view. 


* Read before the Iron and Steel Institute at Lidge. 


Lamentations have availed nothing, except to convince 
| the proprietors of collieries how completely the railways are 
| at their mercy, and we all know what shape such mercy takes, 
| for while it does not lighten our hearts it most effectually 
does our pockets. 
| Therefore, I would suggest prompt action in the general 
| interests, and as coal is so heavily burdened by the great 
| demands upon it, I would hasten to relieve its anxiety by pro- 
| viding an auxiliary fuel to assist it in some of its duties; in 
fact, | would recommend the formation of “ peat collieries,” 
which can now be easily established, and ‘yield large outputs 
by making use of Professor Wolffram’s admirable “ desiccat- 
ing peat chambers,” one of which will dry over 50,000 tons of 
t" desiccated condensed peat” annually, and these surmount 
the great difficulty which has hitherto been experienced in 
the commercial manufacture of peat in quantity, namely, the 
| drying process, which it accomplishes rapidly, thoroughly, 
| and economically. 

Therefore, the directors of railway companies have the 
power to control the cost of locomotive fuel, where their lines 
| pass by extensive peat deposits, by employing these chambers 
| to turn out the annual quantity of fuel t require, and at 
the same time save about 40 per cent. in their fuelling ex- 
penses, which would be something considerable tow an 
enhanced dividend. All proprietors of extensive “ peat 
measures’’ might also thus turn them to their own advantage 
and that of the public also, when situated in localities where 
coal is scarce pA dear, and peat, on the con’ , abundant. 

I trust, in the interests of the general public, that the above 

rogramme, which is far better than mere lamentation, may 
carried out by some companies or persons who have the 
power and will to do so. 
I an, Sir, yours faithfully, 
. Romauvs Weaces, 
Lieutenant-Colonel. 
11, Kildare Gardens, Bayswater, August 21, 1873. 
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SCIENCE EXHIBITS AT THE VIENNA 
EXHIBITION.—No. II. 


Tue most attractive collection in Group XIV. of 
the British section is that of the distinguished firm 
of Siemens Brothers. The exhibits are varied and 
highly interesting, both from a theoretical and 
practical point of view. They include telegraph 
apparatus and materials, electric alarums, lightning 
dischargers, deep sca thermometers, pneumatic 
signal apparatus, submarine cable specimens, &c. 

Theinsulators which are exhibited are of porcelain, 
as experience in various countries has shown that 
this material is superior in point of durability to 
glass, ebonite, stone, or india-rubber. 
lain cup is cemented in a cast-iron bell, provided 
with a flange for the. purpose of fastening the insu- 
lator to the post. ‘This is done by means of wooden 


screws. Inside the cup there is a wrought-iron 


a 


writs, 


stalk, terminating in notches, within which the line | 
wire is placed and firmly secured. ‘These insulators 
are either painted with black varnish or galvanised. | 
The latter is preferable. The telegraph posts are | 
all on the tubular iron system, devised by Mr. | 
Siemens. The prime cost is certainly greater than 
that of wooden posts ; but ultimately they are found 


to be quite as cheap, if not cheaper. A wooden 
post in general, under favourable circumstances, 
does not last more than five or six years, whereas 


an iron one will probably last for half a century. 
Each post consists of four parts, a buckled foot- 
plate of wrought iron bent in the form of a 
dish, a wrought or cast-iron tube, a conical 
wrought-iron welded tube, and a lightning dis- 
charger. The footplate is fixed by means of four 
bolts to the iron tube which forms the lower 

of the post. This terminates in a socket into which 
the conical tube is cemented. The lightning dis- 
charger is fastened in the top of this conical tube, 
in order to protect the line against the effects of 
atmospheric electricity. ‘The pole rises 16 ft. above 
the ground and weighs 1} cwt., that is half the 
weight of an ordinary timber pole of equal height. 
These posts have been used on the lines con- 
structed for the British Government through Meso- 
potamia, Persia, Ceylon, and various parts of the 
East Indies. They are also employed in Spain, 
Egypt, South Africa, Russia, and even in Mexico, 
Brazil, Peru, and La Plata. Indeed, their intrinsic 
merits, as well as economical considerations, urge 
their universal adoption. 

Siemens Brothers also exhibit a great variety of 
telegraph wires—galvanised iron and copper wire 
insulated with india-rubber or gutta-percha—for all 
kinds of submarine lines and river crossings, as well | 
as for mining and military purposes. ere are 
also samples of several cables, including the | 





The porce- | 





| tion is soon built up by an application of that 


| binding screws only being visible, as they are fixed 


| Mediterranean, the Kertch, Hong-Kong and 
| Shanghai, La Plata and Brazil, and the new ns- 
atlantic cable to be laid between P! 
land) and Halifax (Nova Scotia). The conductin 

| core of the last consists of seven copper wires, oat 
| the length is about 3060 miles. 
| Siemens and Halske, of Berlin, have also an ex- 
tensive and very interesting collection of telegraph 

|; instruments and materials. In 4 later article 
| we propose to describe their new magneto-electric 
| machine. 
| There are several other exhibits in this collection 
which particularly interested us, and to which we 
| call special attention. The first is the mine and 
torpedo exploding apparatus, better known as 
Siemens’ dynamo-electric apparatus. This is a small 
magneto-electric machine shown in the accompanying 
| figure. It differs from those formerly made in the 
| sul stitution of electro for permanent magnets. The 


armature A is a cylinder of soft iron round which a 
number of convolutions of insulated copper wire is 
wound transversely, and which is e to rotate 
between the poles of an electro-magnet. This 
magnet has been made once for all by transmitting 
around it a voltaic current, the residual magnetism 
sufficing to obtain a proper action of the apparatus 
on subsequent occasions. The remanent magnetism 
is, of course, very weak, but a powerful magnetisa- 


beautiful and highly useful principle of simultaneous 
electrical action. Thefeeble current at first developed 
in the revolving armature is sent round the soft iron 
cores, thus increasing their intensity. This new in- 
crement now reacts upon the armature and induces 
a stronger current, which, in its turn, proportionally 
raises the magnetic condition of the iron. 
rocess continuing, a powerful battery is soon 
ormed ; indeed, after a few revolutions the magnetic 
capacity of the core has attained its maximum. 
he induced currents are instantaneous and al- 
ternately in opposite directions, Hence the adoption 
of a commutator, C. As shown in Fig. 1 the coils of 
the armature and those of the electro-magnets are 
in short circuit ; but this is interrupted automaticall 
by the mechanism DS R*. D is a lever whi 
establishes the short circuit, and which also breaks 
it by means of the under projection T. R’ isa wheel 
revolving on the same axle as R ; T works into the 
notches of the cam, impelled partly by its own 
weight, but chiefly by the su spring P. 
When it has fallen into one of the indentations, the 
metallic piece O comes in contact with the lower 
screw M, and the current passes through the inter- 
lar wire fastened to the two terminals ¢ and ¢. 
he apparatus is inclosed within a box, the two 


outh (Eng- | i 


secure immediate ignition. is a) 
sively used at Woolwich and Chatham. 

The second exhibit to which we referred above is 
the electrical pyrometer of Dr. C. W. Siemens. Mer. 
cury is admirably adapted, both by the purity with 
which it may be obtained and its sensitiveness to very 
small increments of heat, to register temperatures 
varying from 39 deg. Fahr. to 660 deg. Fahr., that 
is to say, from the freezing to the boiling point of 
the metal itself. Ingenuity has pers | thermo- 
meters which record with precision degrees of cold 
far below 39 deg.; but we cannot say the same of 
most of the pyrometers hitherto ad ; in many 
cases they have read with considerable inaccuracy 
the temperature of the oven or blast-furnace in 
which they had been placed. 

Every reader of Dr. Lardner’s popular works, 
must occasionally have met with statements referring 
to very high temperatures, and must have remained 
not a little dissatisfied at the omission of the means 
by which such extraordinary data had been ascer- 
tained. For example, he says iron melts at nearly 
18,000 deg. Fahr. and that it welds at 21,000 deg. 
Fahr. e pyrometers which gave such results 
must have been very imperfect, since it can now be 
proved, as Dr. Siemens says in the paper which he 
read before the Royal Society on his new invention, 
that the highest temperature obtained by the com- 
bustion of carbon with a blast of atmospheric air 
cannot exceed 4600 deg. Fahr., which degree is 
much beyond the greatest temperatures required in 
metallurgical processes, We Seligns the numbers 
given by Lardner were recorded by a Wedgewood's 
aman 0 Now every tyro in ——— science 

nows that the principle upon which this instrument 
is based is the property peculiar to fireclay, by 
which it contracts when exposed to heat. This 
contraction is caused by the expulsion of the water 
of hydration ; and it been assumed that this 
expulsion is proportional to the temperature. This 
assumption is proved to be incorrect. 

The principle involved in Siemens’ pyrometer is 
exceedingly simple—it may be found in elementary 
treatises on electricity, viz., that the resistance of a 
pure metallic conductor increases with its tempera- 
ture, This increase is not uniform; it follows a 
parabolic law which has been carefully studied 
and accurately determined. Therefore, given the 
resistance of any conductor at 0 deg. Cent., we may 
calculate what it would be at 100 deg., 1000 deg., 
or 3000 deg. Reciprocally, knowing the resistance, 
we may at once infer the tem , 

The metallic conductor used is a fine platinum 
wire of known resistance, It is coiled on a cylinder 
of fireclay upon which a helical ve has been 
cut to insulate each convolution of the wire. This 
clay cylinder, which is about 3in. long and 4 in. 


in diameter, is enclosed within a casing, the lower 
part of which is conical in shape, is made of 
platinum, copper, or iron, acco to the tempera- 
ture which has to be ascertained. two ends of 


the platinum coil are fixed within this projectin 

tube to thicker copper wires carefully insulated. 
These are led to the galvanometric apparatus, which 
may be either a ag orl! meee oe or a 
“ differential voltameter,” ing as the case may 
require. The manner in which the electrical resist- 
ance is measured by the former instrument resembles 
that of Wheatstone’s bridge. This will be under- 
stood from Fig. 2. Thecurrent from the battery B 
divides at the metallic slide or index lever C, one 
portion going to D and the other to E. Here these 
ial currents again divide, one part gown | 
through the galvanometer and the other —~« 

the binding screw N, and the etrical wire M, 
to the screws O and P, where it meets the portion 
from E that has passed the constant resist - 
ance, R; thence it returns to the battery. If the 
branches E P and D N M O offer equal resistances 
to the current, the galvanometer will not be 





on the outside of the case. The wires leading to 


affected; but if one of these present a greater 
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resistance, the needle will be accordingly deflected. 
The needle is then brought back to zero by 
shifting the slide C, When the electrical balance 
is restored, the increased resistance of the platinum 
spiral is determined, and the temperature may 
be reckoned by finding on the table of reference, 
which accompanies each instrument, the number 
corresponding to that indicated by the graduated 
arc. Many of these pyrometers register temper- 
atures of 2250 deg. Fahr. and some as high as 4500 
deg. Fahr. 
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A characteristic and precious feature of this in- 
strument is that it offers facilities for ascertaining the 
temperatures of places distant or difficult of access, 
or even inaccessible, since the indicating part of the 
pyrometer may be 3 or 300 yards away from the 
metallic coil. It may thus be applied to determine 
the temperatures of cables rolled up in the hold of 
a vessel—and this is very important if we consider 
that a cable may be destroyed by a spontaneous 
generation of heat—of stores of combustible ma- 
terials, of points situated far above or below the 
earth's surface. It will be found an invaluable in- 
strument in a colliery or in iron works, as it will 
enable the proprietor to know exactly the degree of 
heat in his mine or his furnace ; a serviceable appa- 
ratus in gas works, since the lighting qualities of 
the gas is influenced by the temperature at which 
the coal is distilled. It must also be a precious 
acquisition to the man of science, since without leav- 
ing his room, without exposing himself to the in- 
clemency of the weather, he may read the temper- 
ture of an elevated place or a deep stratum, a lake, or 
an ocean, Professor Bolzani used this pyrometer in 
his researches on the temperature of points situated 
considerably above or below the earth's surface, 
and Mr, Lowthian Bell in his investigations of blast 
furnace economy. Dr. Carpenter used a slightly 
modified form in his deep-sea soundings; and it is 
with the same that the Challenger is making a more 
elaborate study of one of the most interesting pro- 
blems in hydrography, the temperature of the At- 
lantic at various depths. 

In all these cases, long leading wires are required, 
and as both branches of the galvanic circuit might 
not be equally affected by these additional lengths, 
a door would be here opened to errors, which might 
materially influence the reliability of the observation. 
But by an ingenious device, this source of inaccuracy 
is completely avoided. A third leading wire is pro- 
vided ; and by this means one of the partial currents 
mentioned above passes from the battery through 
one of the leading wires to the pyrometrical spiral, 


and thence through the second leading wire, the | 


galvanometer or voltameter, as the case may be, to 


the battery. The second partial current circulates | 


through the constant resistance and the third lead- 
ing wire up to the platinum coil, whence it returns 
by the second leading wire to the galvanometer and 
battery. ‘hus both branches of the circuit consist 
of an equal length of the conducting wires, and all 
their variations of resistance, caused by the changes 
of temperature, affect both sides of the balance 
equally. 

It might appear from a priori considerations that 
the conductivity of the platinum must be permanently 
altered by frequent exposure to intense heat ; but 
Dr. Siemens has ascertained, by a protracted series 
of experiments, that for a given degree of heat the 
electrical conductivity of a metal—apart the changes 
occasioned by oxidation—is a constant quantity. 
Iron and copper readily oxidise, and thus increase 
their resistance, rendering their readings unreliable. 
But this is not the case with platinum; it remains 
materially unchanged, except when directly exposed 
to extremely high temperatures. Then it volatilises ; 
but by inclosing the spiral within a platinum enve- 
lope, the former receives only radiant heat, and as 
four or five minutes suffice to give a correct reading, 
temperatures approaching the point of fusion of 
platinum may be readily measured. 


The second a 
resistance is the “ differential voltameter.” This 
beautiful piece of ingenuity is shown in Fig. 3. It 
consists of two calibrated tubes about in. in 
diameter, fixed upon a scale divided into a number 
of equal but arbitrary parts. The upper ends are 
closed by india-rubber cushions retained in their 
positions by weighted levers; the lower ones are 


containing acidulated water, are in communication 
with these widened parts by means of two pieces of 
india-rubber tubing. By closing the upper ends 
and moving the reservoirs in their vertical slide, the 
fluid rises in the tubes by the law of communicating 
vessels, until its surface is in the same horizontal 
plane in the reservoirs and the tubes, 








The battery current, as we said before, is divided 
into two circuits, one of which comprises a known 
resistance, the leading wires up to the pyrometer, 
and one of the tubes; the other includes the lead- 
ing wires, platinum spiral, and the second volta- 
metric tube. The measurement of the resistance is 
based upon two well-known laws, one of Faraday 
and the other of Ohm, Faraday showed that the 
volume, V, of gases liberated in a voltameter in an 
multiple or fraction of an assumed unit of time, T, 
is proportional to the strength, S, of the current. 


ThatisV=ST. Therefore S= . 
But Ohm has proved that the strength of a 


current is directly proportional to the electro-motive 
force and inversely as the resistance. ‘That is S= 
= By equality of ratios we have TE Multi- 


R 
plying by T, we find V= te , or the volume of 





mixed gases evolved in each of the tubes is 
directly as the electro-motive force and the time, 
and inversely as the resistance. ‘There are here two 
elements of inaccuracy ; the electro-motive force 
and the time. The electro-motive force is liable 
|to continual variations from polarisation, tem- 
perature, and concentration of acids: and as to 
the time, it is difficult in most cases to make obser- 
vations with exactness. It was then necessary to 
remove these elements of inaccuracy before the 
formula could be of any practical use. This was 
done by adding.the second voltametric tube and 
dividing the current into two distinct circuits, as 
above described. If we call V' the volume of gases 
collected in the second voltameter, and R' the 
resistance of the circuit, we shall have, by Ohm’s 
law, 


| yET 
| ; 
But we have shown that 
y= T. 
R 
| therefore 
V:Vi:: ET .ET..1 : i :: B': RB. 
yy B&B FF 
Solving for R' the required resistance, we have 
R'=Rx v. 
Vi 


widened out and closed by wooden pegs, perforated | 


to admit the two electrodes. ‘I'wo glass reservoirs, | 





That is the resistance of the pyrometric spiral is 


tus for measuring the electrical } equal to a constant, R, multiplied by the ratio of 
|the volumes of the gases produced in the tubes, 


This formula, as apparent, is independent of electro. 
motive force, time, and temperature. The only 
source of error that might now remain is the fire. 
elay itself, its insulating properties diminishin 
when once a certain limit of temperature is reached. 
This, however, is slight, and is practically negli- 
geable. 

The acidulated water should contain 10 per cent, 
of sulphuric acid. Care is required in selecting the 
platinum for the coil, as samples have been found 
conducting 4.7 times better than mereury at 0 deg. 
Centigrade, whilst the conductivity of others from 
the same establishment was 8.2. 

The manner of operating with the pyrometer is 
this: Adjust the level in the tubes as before 
directed ; place the conical part of the long protect- 
ing winder in the furnace whose temperature is 
to be ascertained ; turn the commutator so as to 
make connexion with the battery; reverse the 
current several times during the observation, so as 
to prevent an unequal polarisation of the electrodes ; 
cut off the current when the dilute acid has fallen 
about 40 divisions in the less activated tube, and 
read off the levels of the liquids on the scales marked 
V and V‘. Referring to the Tabie, find these 
numbers in the columns marked V and V'; and at 
the intersection of two imaginary lines, drawn from 
these numbers, the resistance of the spiral and the 
corresponding temperature of the furnace will 
be found marked respectively in black and red 
figures. 

The number of the pyrometer which we examined 
in the Exhibition is 413, the constant resistance is 
17 Siemens’ units, and the resistance of the 
platinum wire at 0 deg. Centigrade is 10 of the same 
units, 

Another highly interesting exhibit in this collec- 
tion is the apparatus illustrative of the working of 
the electric block system. This is an important 
and very efficient application of electricity. At all 
times it has been a subject of investigation for tele- 
graph engineers to devise a method of signalling 
which, with a maximum of simplicity and solidity 
in its construction, would insure the greatest amount 
of security. The ordinary block system was the 
nearest approximation to the fulfilment of these con- 
ditions ; but the modification which has been recently 
introduced is certainly a great step towards the 
complete solution of the problem. The electric 
block system has already been introduced into 
several parts of Germany. Its leading features will 
be understood from the following rapid sketch. 
Let the letters A and D represent two consecutive 
stations, B and C their respective signal boxes. 
When the train leaves the station A, the operator 
announces its departure by ringing the bell of B, and 
at the same time blocking the intervening portion of 
the line; that is, he turns up a red disc or shutter 
in the optical part of his apparatus. When the train 
reaches B the operator rings the bell of C, and then 
blocks the line between B and C; that is, he first 
lowers his arm and then turns up ared disc in his 
apparatus, making, by a simultaneous and mutually 
dependent action, that of A white. The signalman 
at B is now able to restore his arm to its horizontal 
position. It is well to remark that this arm must 
remain down until the red is replaced by the white 
dise. The reason and advantage of this must be 
obvious. When the train arrives at C it must 
there wait until the station signals that the line is 
free. 

The currents used are magneto-electric, obtained 
by turning a handle carrying on a horizontal axis 
an armature that rotates between the poles of per- 
manent magnets. The positive and negative currents 
are both required to change the dises, but one only— 
the positive—is transmitted to ring the bells. There 
is only one conducting wire. 

We hope to be able a little later to give an 
illustrated description of the mechanical and 
electrical arrangements of this new and valuable 
adaptation of magneto-currents to increase the 
efficiency of our block system. 








Greruan Artirtery.—A new 21-centimetre siege gun, 
manufactured by Krupp, of Essen, is now being exhibited at 
Vienna. There is little doubt that this calibre will be intro- 
duced into German siege arti , the more so, as already in 
the campaign of 1870-71 rifled 21-centimetre mortars were 
used. The object is to have a 200-pounder gun to be used at 
sea which shall be able to pierce iron plates 8 in. in thickness 
at a distance of 1200 or 1500 paces, Trials have lately 
taken place at Baxholm, Sweden, with a gun of this de- 
seri 
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THE IRON MANUFACTURE AT THE 

VIENNA EXHIBITION.—No. III. 

Arrer the manufacture of pig iron had made sen- 
sible progress, a8 we stated in our previous articles, 
the next step towards utilising the products of blast 
furnaces was the conversion uf the molten pig iron 
directly from the blast furnace into castings of 
different forms and characters, or the previous re- 
melting of the blast furnace pigs in reverberatory, 
or cupola furnaces, before running the metal into 
the moulds, As the importance of the iron industry 
in general increased, and the dimensions and volumes 
of the manufactured articles became greater, cast- 
ings, as a fundamental part of all iron constructions, 
necessarily gained in importance, and at the same 
time in volume and complexity. 

It is to be deplored that the general interest and 
utility of the subject has not, until very lately, in- 
duced engineers and proprietors connected with this 
important branch of iron industry to publish their 
experiences in the art of moulding and casting, and 
so to aid in generalising the data and facts con- 
nected with the successful management of foundries. 
[It seems that this branch of iron metallurgy has, up 
to our time, been treated like so many other arts of 
the Middle Ages, when the whole system of carry- 
ing out work was opposed to the generalisation of 
knowledge. Indeed it must appear as a very curious 
fact, that in hardly any of the published treatises 
on iron and metallurgy is the art of casting fully 
and practically dealt with. Notwithstanding the 
mystic veil which, for a long time withdrew the art 
of casting from the eyes of professional metallurgists, 
mouldings and castings belong to the oldest metal- | 
lurgical processes known, and long before iron | 
was used for war purposes, or more innocent under- | 
takings, castings were made of bronze, and the | 





nature of the latter, as a substitute for iron, seems to | 


have induced the metallurgists of ancient times to 
have recourse to this simple mode of giving to the 
metal the desired shape and form. 

We find an interesting testimony of the antiquity 
of this art in the Vienna Exhibition, where, amongst 
nany objects of bronze found in the lake of Brienne, 
several moulds for bronze knives and other articles 
of the same material are exhibited, these belonging 
to a period of far more than 2000 years ago. 

One of these moulds, all of which consist of a grey 
sandstone of great porosity, has been found com- 
pletely preserved, and is represented by the annexed 
sketch. Both parts of the moulding box, if we 
may call it so, have corresponding holes, d d, of about 





3 in. in diameter, nicely drilled out, into which oe 
bably pieces of wood were introduced to keep both | 


their form and dimensions became more and more 
complex, great difficulty was encountered in finding 
skilled workmen and reliable foundry engineers, 
with sufficient knowledge and experience in mould- 
ing and casting, to carry on the business. Such 
was the necessary result of the exclusive character 
evinced by ironfounders in general, and at the same 
time the reason why only a relatively small number 
of foundries were in a position to carry out heavy 
and complicated castings. Now as science pro- 
ceeds, the exclusiveness of this branch of iron in- 
dustry is rapidly disappearing, and the progress 
shown in this particular manufacture proves the 
unrelenting diffusion of engineering knowledge. 

Certainly, for some purposes, where an extra 
quality of iron is wanted, a monopoly will ever be 
held by a few foundries having at their disposition 
ores and pigs specially adapted for the purpose ; but 
the general use of castings does not involve the 
necessity for the best qualities of iron, and it is 
precisely in this department where we see great 
progress made of late years. 

We may divide the castings as exhibited in Vienna 
into four classes, not taking into consideration the 
‘‘ art castings” proper, as the latter do not form the 
subject of the present series of articles, wherein 
the metallurgical point of view principally will be 
maintained. We shall treat here, therefore, of : 

]. Artificial castings with respect to dimensions, 
form, and general quality of products. 

2. Castings where the production of large quan- 
tities in a specified time is the point aimed at. 

3. Castings where strength of the material used 
is the principal object. 

4. Malleable castings. 

If we take into consideration the fact that the 
increased dimensions of the greater number of 
metallic constructions has necessitated an appro- 
priate increase of all cast-iron details, and that not 
only the weight and dimensions, but also the 
accuracy and nicety of the produced castings has 
been felt to be necessary, we are bound to ac- 
knowledge that the art of casting large and com- 
plicated piecework has made undeniable progress. 

France always had the reputation of making the 
finest castings, owing to the exquisite moulding sand 
they have at their disposal. Next to France the 
most accurate and best castings are made in Eng- 
land, which is proved by the excellency of the 
cast-iron details furnished in all machines and tools. 
Creusot exhibits a steam cylinder for a marine engine, 
taken untouched from the mould, an excellent ex- 
ample of the performance of the foundry depart- 
ment. This cylinder has a diameter of 0.96 metre, 
a stroke of 1 metre, and weighs 7 tons. It is the 





half parts in their proper relative positions during 
the operation of casting. The inlet at, as well | 
as the mould itself, is still blackened from the in- | 
fiuence of the molten bronze on the sandstone. | 
Bronze knives of the same form and dimension as | 
the mould shown by the sketch, are exhibited in | 
the same collection, and seem to have been manu- | 
factured ;with the apparatus described. 
When the dunent for iron castings increased, and 





finest casting of this kind to be found in the Exhi- 
bition, 

The Société John Cockerill exhibits a large 
blowing engine of the Seraing type, the air cylinder 
of which is a good example of what these works 
can produce. This cylinder has a diameter of 
3 metres and a stroke of 2.44 metres. Blansko, in 
Moravia, exhibits good examples of very complex 
castings, such as the valves of the water mains in 





Vienna. These mains have a diameter of 3 ft. and 
are tested to 15 atmospheres, the working pressure 
is 5 to 7 atmospheres. The valves to be 
strengthened accordingly, and were changed several 
times before they stood the severe test. They are 
furnished with a number of ribs outside and in- 
side, vertical as well as horizontal, thus making 
the valve boxes a very complex and difficult cast- 
ing. We are glad to say that the valves and valve 
boxes have stood the test without leakage and with- 
out the least sign of injury. 

Wheel castings have been made of a very inter- 
resting speciality, and America took the lead in this 
industrial branch. The iron used there is special! 
adapted to such castings, combining t Jomath 
with great hardness in the chilled portions of 
the wheel. The Royer Wheel Company, Cin- 
cinnati, and the Ramapo Wheel Foundry Company, 
Ramapo, New York, exhibit very good speci- 
mens of chilled cast-iron wheels. Besides the 
American exhibitors of cast-iron wheels, the latter 
have been exhibited by the Arboga Works, in 
Sweden, and by Count Andrassy, at the Dorné 
Works, in _— Hungary, and by Ganz and Co., 
in Pesth. These two last exhibitors have manu- 
factured large quantities of such wheels, and in fact 
have faraiahed all the cast-iron railway wheels 
running on the Austrian lines. These wheels con- 
sist of two convex discs joined together by the 
centre and the tyre of the wheel, the whole being 
cast in one. Great care must be taken in the selec- 
tion and mixture of iron to obtain the requisite 
chill on the tyre surface without straining the other 
parts of the wheel. These wheels have an average 
endurance of five years, after which time they must 
be recast. The cost of maintenance, including the 
cost for recasting, is about 4s. 7d. per year, as an 
average of ten years. 

Besides these wheels chilled cast-iron crossings 
have come into extensive use, De Maré, of An- 
karsrum, Sweden, exhibits a crossing which has 
been in constant use at Arwica, a very busy station 
of the Swedish States Railway, without showing 
any visible sign of deterioration. In the depart- 
ments of France, Germany, and Austria we 
encounter several more exhibits of such chilled 
cast-iron crossings. A speciality of yet more con- 
fined manufacture is the produstion of chilled 
cast-iron rolls, It is to be deplored that Eng- 
land is not represented in this Eeenth, which is a 
well-known speciality of English ironfounders. 
The Austrian States Railway and some iron manu- 
facturers of Styria and Carinthia have displayed 
numbers of these articles, but as these products only 
can be judged by the results obtained in working, 
it is difficult to express a preference for the one or 
the other of these exhibits by mere’ inspection of 
the metal, the chill, and surface. The only firm 
which, according tolong experience has excelled in 
this sort of manufacture on the Continent, and 
which exhibits beautiful samples of chilled rolls for 
plates and different sorts of round and square bar 
iron, is the Royal Iron Manufactory at Konigsbrunn, 
Wurtemberg. 

The last, but not the least, of the specialities in 
artificial castings we have to mention is the manu- 
facture of anvil blocks, which more than anything 
else show the constant increase in the dimensions 
and weights of manufactured articles. 

Russia exhibits a model of one of the largest, if not 
the largest, anvil blocks ever cast in one piece, This 
anvil block, weighing 622 tons, is destined for the 
large 50-ton double-acting steam hammer of the 
Imperial Steel Works at Perm. To those who never 
had todo with such work the casting of an iron 
block of similar dimensions seems to be a easy task ; 
yet nothing can be more exciting than the handling 
of large masses of molten iron, if we take into 
consideration the temperature of the liquid, the 
weight of the mass itself, and of the apparatus 
necessary for moving it, the rapidity with which all 
operations must be carried out to avoid the setting 
of he material, and lastly the loss in case of failure, 
it being nearly egg he make any use of such a 
big block of me 

‘The writer of the present lines having himself 
had occasion to tend some such —- of 
50 and 100 tons ively, is well able to judge of 
the difficulties in dealing with about 700 tons of 
molten iron. The plan” im-one of the above 
named cases, and which we think is the best manner 
by which most of the difficulties may be overcome, 
was the following : : 

Two large cupolas, with sufficient yield to finish 
the charges necessary for the casting within 12 hours, 
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~ AGRICULTURAL IMPLEMENTS AT 
VIENNA.—No. ILL 


THRASHING MACHINES. 


Tne agricultural exhibits at the Vienna Exhibi- 
tion are So numerous and so varied that the task of 
carefully classifying and reviewing them appears 
Thrashing machines, for 
example, abound in great numbers, especially in 
the Eastern Agricultural Hall, and most of them 
possess some detail of sufficient interest to warrant 


almost a hopeless one. 


a passing notice. 
[he absence of real novelty, 


i 
I 
ments 
| 


tinr } 


usual interest the novelties which are found in the 


collection of Messrs. Ransomes, Sims, and Head, of 


iF swich. 
This firm has certainly gone 


because they have realised more fully than any 
ther, the fact that under different conditions of 
nate, labour, methods of cultivation, and of 
ms, requirements are widely different, and that, 

for example, the type of thrashing machines best 
1 by English farmers, would not be suitable 

for Spanish or Italian wants, any more than the 


straw-saving implements sought after in 
France, would find a market in the wide corn- 


ing plains of Russia, where speed of produc- 


t is everything, and the straw becomes only a 


cause of anxiety on account of its bulk and useless- 
ness, ‘The fact is that many British manufacturers 
of agricultural implements cling to the belief that 
v is suitable to special requirements of the 
! *h have come within the somewhat 
l area of their personal experience must 
| for all the world, and that if foreign pur- 
eive that the varying circumstances of 
or cultivation produce a different condition 
pg hey do not consider that these differences 
f sufficient importance to warrant a change of 
, or any alteration in the construction of their 
There can be little doubt that it is 
a want of power to adapt ma- 
ry to varying circumstances, that has lost 
sh makers the great reaping machine trade of 
a, and has given it over to the more quick- 

i Amer cans. : 
That Messrs. Ransomes, Sims, and Head have, to 
eat extent, broken through these bonds of conser- 
y m, have carefully examined the requirements of 
lifferent countries where the demand for agricul- 
ra n pleme nts is greatest, and have ¢ ndeavoured, 
structing various types of machines, to meet 
ul the requirements of different classes, is as much 
to their credit as st be to their profit, 
i this speciality entitles them to the first plac 
s notice of thrashing machines at the Vienna 

Exhibition. 
lake first their great machine, which will turn 
out from 1000 to 1200 bushels of wheat a day. 
Every detail of it has been carefully studied, and 
he salient points show originality. It is specially 
wned forthe great wheat-growing fields in the 
s h of Russia, where speed of dk livery is all im- 
portant, and crops have to be converted into money 
the shortest possible time. Every part about this 
ne is made extremely strong, the spindles have 
wn into shafts, the framework is massive, and 
no weight has been spared in any part, for labour is 
and if the draught of the machine is heavy 
ving it from place to place, a few more oxen 
no difference, while if any part of the machine 
ume disabled the delay would be always serious, 
: metimes irretrievabl Another speciality. 
When at work these machines are always crowded 
with wi rkpeople, often from 30 to 40 men and 
en are about the implement, and upon the 
platform. The latter is therefore made very large, 
1 a hinged fence is placed around the feeding 
pper to prevent any one from falling in, an acci- 
urred, and, of course, is 
, 


stances whi 


+ 
t 


im} ents. 


lifference, 


it certainly mu 





which has often o 

i nerally attended with serious results. 

l sheaves, fed into the hopper as fast as they 
delivered, for a speed of from 1000 to 1200 

revolutions is the working rate, pass upon the 


g 
rum, which is made very heavy to suit it better for 
thrashing dirty crops, and is fitted with the usual 
wisted beaters, and thence between it and the 

ave, which is made of malleable cast-iron 


gratings, on to a wrought-iron frame, the gratings 


in front of most 
others following the same manufacture, probably 


however, except in 
detail, is the most striking point that suggests 
tself, after an inspection of the different imple- 
So much that was new was expected from 
this department, and so little have these expecta- 
s been fulfilled, that one regards with more than 
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STRIKER, AT THE VIENNA EXHIBITION. 
CONSTRUCTED BY MR. D. DAVIES, VIADUCT WORKS, CRUMLIN, MONMOUTH. 
(For Description, see next Page.) 
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bolts, in such a way that they can be easily re- 
moved. After being forced through the narrow 
space between the drum and the concave, and thus 
being relieved of the greater part of the grain, 
the sheaves pass out upon the first straw shaker, 
which extends from the concave with a consider- 
able inclination upwards to about midway of the 
machine, where it falls upon a second, and similarly 
inclined series of shakers, placed at a lower level, 
and by these is carried to the delivery at the front 
end of the thrasher. The shakers used are known 
as Brinsmead’s patent, and consist of a number of 
short curved blades set on an endless band, a series 
of these being placed side by side so as to occupy 
the whole width of the machine, and as the set of 
the blades is different in each row, the straw is 
seized by a very large number of points as it leaves 
the concave, and so agitated during its transit on 
the shakers that the grain still held in the straw is 
effectually removed. The object of having two 
rows of shakers in this machine is because it is 
driven at a very high speed, and it was desirable, | 
indeed necessary, to give as large an area as possible 

to the straw, in order to extract the remaining 

grain, during the short time that elapses between 





being placed in sections and secured by circular 


the straw leaving the shakers, and being delivered. | 


The loose wheat thus shaken out passes between 
the spaces in the shakers, on to close trays, parallel 
to and immediately below them, and thence falls 
upon the large top riddle, or “ jog-shoe,” extending 
for about two-thirds the length of the machine. 
This riddle, which is suspended in the usual manner, 
on the outside of the frame by woven wire and 
hemp straps, is agitated by a crankshaft in the 
front of the machine, but is not exposed to any 
action of the blast. The bottom of this riddle is 
perforated with circular holes, through which the 
grain, chaff, &c., fall to the lower riddle, the larger 
bodies being shaken off the front edge of the top 
one. The lower riddle is driven off the same crank 
as the upper one, exposed to the blast from the fan, 
and the chaff and other impurities are blown off, 
falling in the front of the machine, and mixing with 
the larger waste shaken off the upper jog-shoe. 


| From the lower riddle the grain falls into the 


elevator box ; the elevator, which is vertical and in- 
closed in a box outside the frame, lifts it nearly to 
the top of the machine, and toa point just behind 
the drum and concave. From the elevator it may 
be delivered direct into sacks, but this is only done 
when the grain is very smutty, and careful hand 
winnowing is necessary. With average crops, the 
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grain passes from the elevator into the barley awner | ing, with the edges sharpened on all three sides ; 


and chob cleaner, which consists of a conical drum, 


the inside of which is serrated ; and the 
rainst these serrations is effectually cleaned. 
grain different 


grain being 
driven ¢ 
According to th nature of the 





serrations are required, and different classes of 
cleaners are suppl i with each machine From the 
cleaner the grain f on an inclined | t { ] 
sliding down this } es upon asieve l t 
opposite direct j tive imderside of th gic 
exposed to ti uit fa st. W j : , 
ti tr vrai { ] ima cat t I 


nically ca i puddler,” that is to say, a transver 
bar, which goes across the machine, } above the 
forks, motion b 4 ven ft 
t! Apparatus by connecting rods from a « nk 
shaft The object of the * puddler” is to distribute 


shakers, armed with 


the atraw thoroughly over the shakers. The ner 


arrangement of riddles, blast, &c., is the same as in 
ordinary first-class machines, the most novel fea 
ture being that the chaff can be delivered at t 


front, instead of at the back of the machine. as 


they are grouped in pairs, each blade of which is 


only so far apart as to permit a single blade of | 180, 181, which is exhibited at Vienna by the patentee, Mr 
These | D. Davies, of Viaduets Works, Cramlin, Newport, Moumouth. 


'sumilar construction to pass between them. 
single blades are attached to the concave in con- 


nexion with which this drum works, 

lrum at the back of the machine Che straw pass- 
yg off the shakers between these knives is effectu 
y if up Into pieces of reg lar size a d form 

l’a y ther ipon the lower drum, it s still further 

bruised by the second set of ves ; these latter, of 

wl bh ther re lour rows att Hed in spirais a 1 


like the main | 00d deal of attention in the Exhibition. 








vy be var i at | 1? tube is wit 
' tey i en oth provide th 
! yonet jou 1 iu il I t ent 
| t nnected Sw ottom bya nt to 
nd at the front end of the frame 
" of ht 3, t h it 5 ya 
that } ‘ ray . uN lon tl 
} ? ‘ t ! { t «iis 
; ' ' i er ’ ot } 
iri ‘ I l y i ous str m 
' { ‘ I al l 
sl om 1 of ¢ yf tl 
' Che tubes of t ‘ 1 vhicl ‘ 
tii itl I | I es 
pro i wriage tor tl 
| eX} ne W tl wo! f 
i a ther ¢ ( na rereOR tive 
f I t ction Of U a ue 
ruising drums 1 not in any way injure the wheat, 
} lea n naturally suggest t f that 
" iy ind 1 e direct I ma e could } 
made, which sl! I cut 1 bru he straw, and 
ui the same operation, extract the grain. Of course 
me condition of snch a machine would be that it 
ild not thrash straight straw. 
The result of this suggestion is th I d last 





thrashing machine exhibited by Messrs. Ransomes 


Sims, and Head. It is a short, light implement 


usual in the larger thrasher of the two, however, | with a cutting cylinder and ec ive, a ranged 
the chaff finds its exit from behind, but a new mode | sin r to the one just ce bed, occupying the 
is adoy lof removing it. A fan is placed at tl position taken by the beating drum in ordinary 
back of the bottom riddle, and is in connex W ma The grain to be thrashed is fed into the 
a rectangular pipe, the direction and inclina fid rom a ined plane, and | g¢ been 
which can be regulated at will. ‘The upp nd of |} exposed to the action of tl first, it is passed 
the pipe is split into two smaller square pipes forming | forward to the second drum he teeth in this 
mouthpieces, and the fan blows the chaff through | latter are also similar to those in the corresponding 


is formed, and delivers it at 
it may be either dischar ] 





Oo Sacks 


the two other thrashing machines exhibited by 


Ransomes, Sims ar 


Bper alities, and are intended or ly i¢ us In I it 
countri where the straw extremely hard, and 
quite nfit for consumption by cattle, without 
having been previously bruised and softened, and 
where no ordinary cutting apparatus serves to pre- 

ure such straw, which, when clean cut into short 
engths, cannot be eaten with ut promoting rious 
internal diseas 

It first of these machines, which is especially 
ad pted for us nh Spain, Italy, Turkey. ¢ hili nad 
Mex can, howe when it is desired t leliver 
straight w be worked as an ordinary I yg 
I I the ce ! ! n this I vy 
cov iup | the tra | ve l t 1 al 
way. [he const: ve arrangement of this machine 
? es that of t i ¥y donble.) t thrasher 
and t ] é lat the front end of tl 
I hine. ‘Tl e two of th drums, both mad 
of sheet iron, with cast-iron heads: they are very 
carefully | l 1 th pindles run in long 
hearings forn 1 cast-iz standard brackets 
which are attached to the fram Both dru ure 
driven off the main shaft of the machine. but are 
run at somewhat different speed the upper 
making 1000 revolutions, and the bottom one 90 
revolutions per minut In the top drum there 
three spiral rows of knives, which are attached t 


the inside of the drum, 


and project from the outer 
face Thea j 





knives are straight and slightly taper- | Fgvyt 


last machine, but the relative position 


placed hori 


drum of th 


f the two cylinders is different, being 











Z y instead of vertic The grain, chopped 
stri chaff, &c., are all discharged from the second 
roller upon a distributing plate, and thence to the 
first riddle. which exter for nea ly two-thirds the 
length of the machine, and consists of a series of 
stepped plates about ] . broad, and perforated 


with circular chaff, &e. fall 
through holes in this riddle upon a plate below, 
which inclines both ways towards pockets at the 
side of the machine, which lead it upon the ordinary 


grain, 


riddles placed below. From the first stepped | 

: ' ; | 
riddle the chopped and bruised straw falls upon a} 
second similar one, and travels forward towards the | 


front end of the machine, dropping the grain still 


} 
mtained in it, until by t! tin it has reached | 
the end, where there is rd roller for further 
t nye ti straw if «les la the grain has been 
parated, ar l has fall nthe system of riddles 
bent th. where it is exposed to the action of the 


od is treated as in an ordinary machine 

Chis completes the list of this class of agricul- 
tural implements ¢ xhibited by Messrs. Ransomes, 
Sims and Head. We already described their 
agricultural engines, and shall on another occasion 
return to theiz stand to examin¢ the other in pl ° 
ments they exhibit. 


hav« 


A Barper ror Eoeyrrrt. —A fine iron bridge, constructed at 
La Veyne for the Egyptian Government, for the canal of 
Choubra, near Cairo, has just been despatched to Alexandria. 
It is designed to establish a communication between the 
Egyptian capital and the summez palace of the Pacha of 
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DAVIES’ “STEAM STRIKER.” 


Tue machinery represented in the engravings on pages 


1 


shire, is uniqueof its kind, and has deservedly attracted 


. . a 
It is intended for 
all kinds of small forging work about a smithy, for whic 


the steam hammer is scarcely suitable; but an examinatj n 
| of our engravings will show better than any lengthened 





wlapted. The machine may be described shortly as a ti! 
hammer worked direct by a steam cylinder (the blows b 
controlled by a foot lever), and capable of being tur 

: 


us so as to deliver the blows 


5 af el vation of the ! 
is a vertical section through the line AA 
t ul plan on the line, B B, in } 
| 4 is a vertical section through the valve-cheat 








what may | ! the | ead, a 
compelled by a pin at its upper end always to f vt 
movements of the piston rod, which moves up and d 


the guide shown in plan in Fig. [he steam cy] 
itself (the part of the rod in whic 
iameter, and has a maximum stroke of 5 in., corresp 
a movement of the hammer head five times as great 
lug at the top of the piston-rod head carries a spindle 
in Figs. 1 and 4), and compels it always to follow the 1 
tions of the piston. Lower down this spindle becomes 








h is 3in. diameter), is ¢ 








frame, in which is a curved slot, and this slott f 
as the piston rod moves acr 
double-piston steam distribution \ 


works up and d 
spit ile of the lit 
seen in longitudinal section in Figs. 2 


t will be seen that the valve spindl 








From | 
has attached t 
slotted head, through which the above-mentioned f 
Through this slotted head a pin is fast 
ugh the slot in the moving frame, ar 
irved sides of this slot, pressing upon the pin in one t 
other direction, give the required motion to the valve. ‘1 
and the arrangement of the | 
1 the drawing, from which also it w 
ipe, divided into two by a partitior 


and 3. 





can Work, 





mstruction of the valve, 


shown 








a trunnion in the centre of rotation, serves f 
The steam is always press I 
, 80 that the vals 


he two ends of 
’ 
i 


both steam and exhaust. 
the two internal surfaces of the pistor 


is in equilibrium, and is admitted to t 
cylinder alternately, the hammer being double-acti 
past the outside sides of the ; 

] 





the exhaust passes out | 
and through the other half of the trunnion pipe. 


The machine « f two principal castings, ¢ {fw 


nsists 


one, which carries the hammer, and contains the cy e 





i the whole of the working parts, rests in two 
frame. These bearings 
respectively 2 ft. and 1 ft. diameter, a size which is 1 
sary as well to admit the proper play of the hammer 
room for the valve, as to secure steadiness to the wl 
machine; and the ol 
way is to allow the hammer to strike at any desired a 
For turning the hammer round, worm gear, Fig. 4, w 
by a hand wheel, is provided, and in consequence « 
steam and exhaust pipes being both admitted through 
centre of rotation, the distribution of the steam ist 
any way affected by the position of the valve, which 1 
of course turn round along with the rest of the « 
referred to. The hammer is set in motion ors 
by a foot lever, Fig. which works a stop-valve (sl 
in dotted lines) placed below ground in a convenient ; 
tion for the man working at the anvil. The striker ca 
worked with a pressure of 351b. steam, but 60 1b. or ( 
is more advantageous; it can also be arranged to 
either with water or compressed air in sitaations w 
these agents are preferable to steam. It can deliver { 
300 to 400 blows per minute 





other, which is the 








et of arranging the machine in 















above 


Tue Feescu leon Trape.—The Creusot works are st 
to be pretty well employed. In the Loire basin the ironma 
are also displaying a good deal of activity, but they 
contracts, and few new orders appear 

ave come to hand. In the Champagne ! 

omnes 

Society or Arts TrcuNoLoeical 
these Examinations, which have been held this year for ‘ 
firet time, the subjects selected being the manufactur 
cotton, steel, carriages, silk, and paper, the Examiners ! 
reported favourably of the following candidates:—In st 
manufacture, W. H. Warren, of Dublin, who obtains a & 
class certificate, with a prize of 10/., and the off 
studentship of 50/., given by Her Majesty's Commuss 
for the Exhibition of 1851. In carriage building, T. | 
Mullins, of Preston, who obtains a first-class certificate, w'% 
a prize of 61., and the offer of a similar studentship of o 
and M. Mullins and J. J. Heywood, who each obtaim cer 
tifieates and prizes. In cotton manufacture, Thomas ‘ 
Mills, of Longsight, near Manchester, who obtains a 5 
elass certificate, with a prize of 5/, At the Examinations 
i874 the same subjects will be continued, with the addition 
f glass manufacture, cloth, pottery, and porcelain, an 1 gas- 
making. 





1 
working out old 








Examryations.— At 


| statement of ours the kind of work for which it is most 
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THE VIENNA EXHIBITION AWARDS. 
done at 121s. prompt 


sof awards the Vienn ns as against 17,346 


e @ atin { i 
values of their dis tions, t year. Th ck of pig 


: reduction o 
Malleable Iron T 
z manufactur 
se. aava f ds. to 10s. on 


. Honour { ’ ' 46 8 par- | has been for forward ck 











expe 


inations had en iret 
| NOTES FROM C 


| 

} 
“ The Cleveland Iron M 
NOTES FROM THE NORTH. | 


Giaseow, Wednesday. was stronger, pig iron, be 





‘ it three w 7 ig t market was unduly | great measure to speculat 
my v ws t I at ts of the trad har In the fir 

majority of the dealers . e that time an im- | off u 
gher prices, but | dition the trade Th 


ation has come ini if itens t I ish matters position worse. ] 





The price of warrants r from 115s. this day | searcely any profit, whil 


ll&s. 6d. on Friday, and on Monday as high as} obliged to close their w 


the afternoon there was a steady market, and business was | 


| buyers 120s, 6d Last week hipments ar 
g 3 


mus with warrants in circulation for 24.600 tons. 


t science fications r immedia ré 


NORTHERN COUNTIES. 


attendance on "Change at Mid 





The River Tees.—The Tees Commissioners are making 
cash, closing sellera at that price, | satisfactory progress with the improvements connected with 
unted to 12,309 | the river. Owing to the dredging, and the deepening of the 





in t rresponding week of last | channel, larger vessels can now go up as far as Stockton, and 
iron in store at the end of last month | discharge their cargoes. In connexion with the intended 

| North Gare Breakwater, and other improvements at the 
f 2818 tons during the month. | mouth of the Tees, the Commissioners have just purchased 





' 100 acres of land at Seaton Snook, a little distance from 
Hartlepool, 


The Coal and Coke Trades—The coal and coke trades are 
ivery » is still a lack of speci- | firm. There is no indication of any immediate reduction in 
1u t nd manutacturers find | prices, but rather the reverse. Most people, howevor, believe 
f ep their mulls | that there will be a reduction in a short time. No material 
f ere out have | decline in quotations need be expected, because the winter is 
| rapidly approaching, and the demand for fuel will be much 
. greater. The price of best coke has an upward tende ney. 
hriene | 200d prices are being paid for steam coals. 
1 to 2 ir The Salt Pits at Middlesbr: ngh.—We understand that at 
! \ t t present Messrs. Bolekow, Vaughan, and Co. are not pro- 
f t eding with the sinking operations at the salt pits near 
so t h. |} their iron works, at Middlesbrough. There is no official 
,. | Teason given for their discontinuing operations. It is be- 
j lieved that it is simply on account of their being so busily 
tha etatermmen: | engaged in the iron trade, in connexion with which they are 
the | making great exte nsions, 


en a large busi- 
» past week, at an | 
} 


tof the ing 
f th lying 


i ir 





NOTES FROM THE SOUTH-WEST, 
North Sumerset Railway.—-The line between Bristol and 
gainst 6604 1s nearly | Redstock was opened on Tuesday. The length of the line is 
154 mil The junction with the Great Western at Bristol 
e|is opposite the Avonside Tannery in St. Philip's Marsh. 
1| There are stations at Brislington, Whitchurch, Pensford 
ur ir and | (fi r Chew Mayna and Chew Stoke), Clutton, Welton (for 
an exper f 32/., or more | Midsomer Norton, Farrington Gurney, and Paulton), and 
Radstock, which is the terminus. At present only a single 





‘ 





| 
or | 
i 
| 


ne of rails has been laid, but the arches are wide enough 
yuble line if necessary. The narrow gauge system is 


n 
sestion ¢ r , brought up the |] 
lischarg t t \ regar ng | for @ dé 





nothing | adopter 


Bath Stone.—A large tract of Bath stone of excellent 
juality has been discovered by Mesars. Randell and Saunders, 
| near Corsham, and arrangements are in progress for connect- 
ling it with the Great Western Railway. As the existing 
| quarries are being rapidly worked out, this discovery is most 
it. Avery smart | opportune. 


! ‘ t 4 ’ ‘ ' 
what w f 
‘ ti f ti ther 


Mi to fasen out} 


I 
Locomotives on the Great Western.—In the course of the 
vt river than wit to re- | past half year 27 new narrow gauge locomotives were built 
ld | by the Great Western Railway Company, and were charged 
art ¢ rand ¢ matter. | » revenue, The increase in the distance run by the com 
| 
| 
; 
i 


; 
t] 


pany's engines during the six months ges compared with the 
corresponding period of 1872 was 542,6é 





32 miles. 
] sinking the viers of the | Pembroke and Tenby Railway Company.—At the half- 
that. } fully | yearly meeting of this company on Friday, it was stated that 
one | the traffic over the Hobb's Point extension was being ste adily 
< | developed, and it promised to become an important feeder to 
. iron, and to | the main line. A deputation was recently received by the 
ht | Lords Commissioners of the Admiralty respecting a proposed 
we est that the |extension by means of a pontoon to deep water, and the 
tn te rs. Mr. Grothe | lirectors hoped that the required permission would shortly 


es would vary from 8d..to 10d per | be granted. The Bonvill’s Court Coal and Iron Company 





f time that the men had been | bad recently taken possession of the Kilgetty collieries and 
rience they had gained. Atter ex. | iron works adjacent to the railway, and there appeared pro 


¢ interchanged. Mr. Grothe’s ex- | spect of large business being done. 


| 
1 was accepted as very satisfactory. Trade at Newport.—The steam coal trade is good at New- 
i 


= port, and plenty of business might be done, provided there 
| wore regularity at the pits. Sundry cargoes of iron ore 
| have been received, but it is doubtful whether they will 
| continue to come to hand, from the north of Spain, at any 
rate. 


LEVELAND AND THE 


Mippiesproven, Wednesday. 
.* : rw = Seow the a ww Dry Dock Accommodation at Newport.—The Newport 
fore the close, being advanced an- | Dry Dock and Shipbuilding Company have, owing to increase 

No. 3 was sold at 105s. per ton, | of business, found it necessary to lengthen the old dock 40 ft., 

iking it altogether 225 ft. long, and the new dry dock 
. io tn 300 ft., so that they will be in a position to accommodate the 

Pye ty leal of irot vnged | large class of steamers which Sees commenced regularly 
iron trade buvers are still holding | trading to the port. The company, acting under the advice 
- ssatisfied with the eon- | Of the manager, Mr. J. W. Bebell, have also put up steam 
bas made their | $aw mills, and intend commencing a new gridiron 380 ft. 
nths many of them have made | long, as well as machinery for the repairs of steamships, 
others have actually lost, and been| Western Wagon Company (Limited).—The position of this 
rks. ‘There is more inquiry for] company has improved. The number of unlet wagons has 











s refused to s it that price. | 





was paid. ¥ rday the mark pened with some | finished iron, but the quotations check busiz . Unless pig | been reduced to 117, as compared with 446 in June, 1872, 





are out of b 





Gateshead, was held, and 


is .. ° : ase | Hartley are putting in 








s. @d.. then a rallying to 121s., and the | Thomas Vaughan, which 
120s, In‘ recommence shortly. 





closed sellers 1208. 6d 





) week the annual meeting of John Al 
held a dividend of 10 per o 
vear was returned. Messrs. Richardson, of Stranton, near | designed with a view to symmetry and durability. The 


to-day w I cas] was after- | nace. The iron works at I 


ished iron, 


expect Wii be a 
| 





The dividend has also rallied to 5 per cent. per annum. 


ViewnA Exutertion.—A Medal for Progress has been 
.warded to Messrs. Hayward Tyler and Co., the hydraulic 
ngineers, for their patent “ Universal” steam pump. 
Viewsa Exatartion AwAnvs—Messrs. Whitley Partners’ 
lexhibits at the Vienna Exhibition have been awarded the 
A's. per share | Modal of Merit, for excellence in material and workman- 


n 


ry general meeting in Newcastle, | 
will be presented. This re- | 
} 


- ‘ \ r the wrofit mounts to 


p 
f 
sip, and the employment of improved machinery and tools. 





ntic business of Messrs 


i mines, he has been obugea 








- Troor Movements ny Rattway—The evacuation of 

Dale, retires fror a France by the Germons has been greatly faciluated, of 

oS course, by railway communication. No fewer than 20,000 
nary director. Mr. Dale| sion and 600 horses were despatched in 50 trains vid Kebl. 

Amenicay Bripors.—A project has been revived for the 

he will be greatly | construction of a bridge over the Monongahela. A suspen- 

| sion bridge is proposed to connect the Ramsey and Hennepin 

land.—The Walker Iron | shores, near the Falls of Minnehaha. The bridge will be 

ure to be reconstructed. Last | composed of two spans of 360 ft. each, supported im the 

bott and Co. (Limited), | middle by a tower 148 ft. in height. The shore piers or 

for the towers are each 50 ft. high, and the entire plan appears to be 

foundations for a fourth blast fur- | entire length of the bridge between the shore towers will be 

hop Auckland, belonging to Mr. | 720ft. The plans have been prepared by Mr. T. M. Griffith, 





have been idle some time, are t | of Lewiston, New York, and it is catimated that the bridge 
| will be built for something under 95,000 dols. 
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MINERAL RESOURCES OF BELGIUM. |® na, blende, and pyrites in contact with the shale of | are joined again to the collecting pipe ms, which takes back 
al measures. the cooled water to the boiler by the pipe o. 
Mineral Resources of B. j ad mines known to-da of the richest The cause of the circulation of hot water is of course it« 
Matuenpe, Eng i ; rg ; it ay f ga f blende tra- le xrpansion by heat, and the consequent decrease of ite specitic 
om « ne in , ‘ lr gas far as their t h the | gravity. The warm water rises, whilst the cooler water 
' t flows towards the boiler; the colder a part of the pipes | 
s, ores analogous | comes, the more dense is the water contained in it, and the 
th the limestone | more rapidly is the hot water drawn towards that point by 
iits appear rein part trans- | the flow of cold water ; the result of this property is a remark- 
can make ef réau hi . ! for } r atural | f the water able equality in the temperatre of every part of the same 
Belgium ing that it would I sy Cor I len 1 of blende are also found in | compartments with the same circulation. 

- of Rona. Certain of the | ) regulate the pressuze of the water, and to prevent 

. with m in varying | ft nereasing, it is recessary that the highest point of ¢} 
‘ irculating pipes should be in free communication 

atmosphere. This is the object of 
-r. This chamber, open at 

given off by the water in heatin e | 

as to*have an inclination towards the ex] 
vour the disengagement of air. Gener 
in fitting up hot-water pipes, care is taken not to lay t 
horizontally ; and contrary slopes at acute ang! 











w 
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y, 
is 


e 
“ 


fully avoided because the air would lodge in them and 
the circulation of water. In railway carriages it is impos 
to place the pipes in a sloping position; the distributing ; 
iidgand the hes 4 ip fil mast ! ny 
a 


ee eed 


rizontal. ar depend on the different | 
| i scending inc 
theair. This 
the circulati 
uarity. 


be h- Dans Aiea 


— 


Sr ee 


t always to conta 
supply the void produced by 
sir bubbles contained in the f 
ve is being warmed, this chan 
| volume of water occasioned by expans 
use some means to prevent the 
ages r » occasionally from 
i m the chamber. For this I 
s furnished with a small conical tube, the ext 
ch is covered with a little cupola supported by 
fixed to the lid of the expansion chamber. This cu; 
of copper, is pierced with small holes. When the su 
f s throws the water im the char 
r tiles and fo ick fror r ] : rrespor r thickne f the | against the lid, the cupola becomes filled with wat 
making refractory produ and | r n is This ime “art ¢ 1 zone prevents the latter from being spi led by the recoil. W)} 
the water is no longer disturbed, that which filled the « 
lruns back thi 1 the holes and the communication w 
the atmosphere is 1 -established. 
We have stated that the stove is fixed to the floor 
It was at first placed outside the carriage 
d by brackets abov f the 


ition being found 


ST ce 
yadets Tae 

— it 

thee be 


eet 


ging tbe carriages. 
After some experiments for the purpose of 
the minimum size of stove which would work 
to have it small enough 
1 the floor of the carriage. The place 
s very limited. The outside diame 
1 by the distance between the | 
1 that of the hook of the cou 
regulated by the space betw 
wance | 





being made for the play 
ns the outside diameter 

in. Ite upper surface 

ito angle iron, which fi 


this cast metal plate has fixe 
ing the fuel, and at its side is the 
e-p pe proceeds. Th ! . f 
; 
s in 


v 
1 
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The diameter 


square inches 


imst s, surface of 14 squar 
th the fire suffices heat a surface of ¢ 
we 


iare feet 
by the hopper, tl 
the carriage 
lds & ib. or 1 I 
{ down very low, a complete su 
livided i | to the stove 1 hopper will maintain the fire 10} hours 
I | two branches, formin « warming pipes, properly so called. | the rate o per hour; but the quantity contain 
1 as sulphate of air biDae t the same | Th pipes marl and y cross the carriage on | the hopper must be considered as being in reserve, and this 
he floor bencatl e out I f seat. From the] is enough for 4) hours. When the carriage is stationary 
* Paper read before the | 1 Steel Institute a se other side they cross the f by the descents mm m' the combustion is slower, and scarcely amounts to 1} 1b. of 
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coke per hour; a complete supply to stove and hopper lasts 
13 hours. It would be easy to increase the store of coke by 
reasing the height of the hopper, and the latter could 
thout inconvenience be raised to the level of the roof, so 
that it might be filled from the top of the carriages in the 
me way that the lamps are lighted. 
The hot-water pipes are of drawn iron 14 in. internal dia- 
meter. They are joined with serew collars, like gas pipes; 
this is a simple method of union and answers very well, no 
ape being produced by the jolting of thetrain. There are 
the whole apparatus but two flush joints on the pipe 00. 
Che object of these joints is to admit of easy disconnection 
the body of the carriage requires to be removed for 
The entire apparatus is fixed to the carriage body 
and rises with it; the stove passes between drawbar and bolt 
f nly the pipe, oo, which passes under the 
f the carriage, presents any obstacle ; it is therefore 
ssary to make its removal easy. 
of the hot-water pipes is 48} yards, of 





r urs 


e chains ; and 


total length 

+s yards placed in the interior of the carriage make 
irface really utilised 48,4, square feet. The cooling area 
arriage, or the area of the exposed external surface, is 
to 74 square yards. The proportions of the different 
Heating surface of the stove to the surface of 
n +), ; surface of emission utilised in the interior of the 

uge to the cooling surface of the carriage yx. 


“es are: 


To complete the description of the apparatus we must 
m the funnel g, communicating, by the pipe p, with 
t west point of the cireulation o. By filling the apparatus 


lowest point it is certain to be filled completely; the 
iter ascends, driving before it the air, which goes out by 
xrpansion chamber. This arrangement has been adopted 
render the refilling of the apparatus easy if it should be 
| convenient to empty it, when the train is not in use, 
to prevent the effects of frost. Up to now the fires have 
1 kept up at night. When the carriage is not in motion 
nsumption of fuel is, as we have stated, very small, and 
sto 1b. per hour; the hopper has not to be refilled; 
watchman need only shake down the cinders once in the 
night; by this simple means there is no danger of 
lent. Ifthe earriage stands out of use a considerable 
10, the pipes should be emptied by means of the cock «. 
juantity of water contained in the whole apparatus is 
nder 14 gallons. All danger from frost may be avoided by 
xing 40 per cent. of glycerine with the water. 
The apparatus is managed thus: Before the train starts, 
inders are raked and the coke falls; then the hopper is 
with small pieces of coke as big as a walnut. The 
m of the train causes the fire, which was dull while the 
rain was standing, to burn up; the cinders fall on the road 
themselves. At the principal stations a man passes a little 
ked rod between the bars of the grate to rake out the 
ers which the shaking of the train has not thrown out, 
fills up the hopper. These operations are performed 
juickly, and when done the fires require no further 
tion till the arrival of the train at the next principal 
tation. On the Western Swiss lines the longest run without 
iching the fires, is made between Bienne and Lausanne 
it 66 miles) which is done in four hours and two minutes 
w trains. 
From the 31st December, 1872, to the 17th January, 1873, 
lusive, the consumption of fuel for two carriages, one of 
the second class with forty seats, and one of the third class 
th fifty seats (this latter being the carriage shown at 
Vienna), was 12 ewt. 0 qr. 6 


lb. or Gewt. Oqr. 3b. = 
The mean consumption for 24 hours is therefore 
It may be considered that while travelling the con- 
imption very nearly 2 lb. per hour per carriage. 
Durmg the 18 days above referred to the mean difference 
between the temperature, inside and outside the carriage, was 
27° Fahr. 

The fierceness of the fire, and consequently the heating 
power, ean be decreased to extent, by means of a 
lamper placed in the smoke-pipe ; the damper, however, must 

ver be quite closed or the fire would go out. The loss of 
water by evaporation through the expanston chamber is about 
aquartaday. As the water need not always be kept at th 

level in the expansion chamber, water need be added 
y every two or three days. 
The trials of this apparatus made on the lines of the 
stern Swiss Railway have been very satisfactory, and 
wing up the experiments already made, the Western 
wiss Railway Company have just deeided to apply this 
ystem to 25 new carriages of the first, second, and third 
Alte geth rthe apparatus one of a very practical 
i, and ot which the details have been well worked out 
uppears well worthy of the attention of those interested 
railway working. In conclusion we may add that this 
em of heating is being intr in this country by Mr. 
ingham, of 98, Cannon-street, E.C. 


rriage. 
fad 
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ZRaLaNy Coat 


Ne Recent numerous arrivals of colliers 
lueed the price of coal in Wellington, New Zealand, 

per ton at some yards, and 2/. 2s, per ton at others. 
Gas ts Braztt.—In Amazonas the president has received 


thority to eontract for the gas lighting of Manaos with 
agents of a company in Lond who are also prepared 

lertake the erection of houses, and the establishment of 

lel farms for the cultivation of sugar and cereal crops. 

fue Atuecwany Coat —This vast bituminous coalfield 
ers an area of 65,000 re miles, extending as it d 
states of Pennsylvania, Ohio, Maryland, West Vir- 
sabama, and Georgia. The 








8 
rt} 


1, Kentucky, Tennessee, Al 


Pittsburg eoal bed is comprised in that portion of the field 
is situated in the south-west of Pennsylvania. The 
loes not exist west of the Ohio to any great extent. It 


nsists of layers or stratas. The first is the main 
east, over this is a eer of clay, and, lastly, comes another 
lof coal. Five or six feet is the usual thickness of the 
main breast in Alleghany county. About five miles from 
Vittsburg is the northern outcrop, while the southern is near 


three 





KRUPP’S 12-IN. COAST GUN. 
We publish on page 188 an illustration prepared from 
a photograph showing the 30}-centimetre (12-in.) gun, 
mounted on a carriage for coast defence, and exhibited in 
the Krupp pavilion of the Vienna Exhibition. 
The following are the principal dimensions of the gun: 


Calibre eine ess ove es» 12.007 in. 
Length of gun ove 21.982 ft. 

” bore... , eee 18.930 ,, 
Weight of gun with wedge +» 536.6 tons 


The gun has 72 parallel grooves with . 
lands, and a uniform twist of 71.477 ft. in leneth : 
The weight of charged steel shellis ... 651.2 Ib. 


charge (prismatic powder) 132 





” ” . ’ 
Initial velocity ... ese - 525 ft. , 
Weight of common charged shell 565 Ib. 

” charge (prismatic powder) ... 110 ,, 
Initial velocity ... eve se 1508 ft. 
The carriage is intended for earth parapets 6 ft. 3 in. 


lo check the recoil an 
The running out of the gun after 


high, and has a height of 7 ft. 8 in, 
hydraulic buffer is used. 
discharge is self-acting. 

The projectile is lifted by means of a movable crane 
with windlass, which is arranged on the right-hand side of 
the slide, and brought on to the bottom of the gun. The 
elevation, ranging from+17 deg is effected by 
means of a toothed elevating arc on the upper part of the 
carriage. For training, the end of the slide is provided 
with a chain gear. By this apparatus the gun can be very 
easily and quickly served. To in the rope 
windlass may be placed, if necessary, on each side of 
slide behind. 


to-7 deg., 


run gun, a 


Tons 
The weight of the carriage is ove 5.650 
9 2 slide one 15.350 
Total one one ee 21,000 


A 12-in, gun of this class was tried in February last, in 
the presence of a commission of Prussian and Austrian 
officers with 

5 rounds of 44 lb. of prismatic powder 
- &8 


‘ ” ” ” 
6 ” 110 ” ” 

207 ” 132 9» 7 
5 ° 143 


” - 
The projectiles were solid shot weighing from 660 to 671 
pounds. The gun after this trial was found uninjured, ex- 
cept for some slight channelling inthe chamber. The car- 
riage was also uninjured excepting a very trifling crushing 
of the points of the wedge rails in the guides of the slide. 


NOTES FROM SOUTH YORKSHIRE. 
Suerrieiy, Wednesday. 

The Price of Coal in South Yorkshire.—On Monday, the 
Ist inst., a portion of the coalowners in this district again 
put up prices, a partial advance having taken effect as tar 
as June 30th. As a matter of course quotations for all kinds 
of coal vary very considerably, one colliery proprietor asking 
as much as 25s. per ton at the pit, whilst others—and by far 
the larger number—are able to deliver very good house 
coal in Sheffield at from 18s. to 23s. per ton. ‘The Sheffield 
Coal Company (Jeffeock, Dunn, and Company) quote in 
their new circular, which has increased three or four kinds 
of coals by 1s. per ton, as under: Picked branch coal 23s., 
best Birley Silkstone 20s., screened Silkstone nuts 1és.+ 
screened seconds coal, 14s. 6., coke breeze 1és., and hard 
coke 40s., all the coal per ton of 21 ewt. at the pit mouth. 
There is an impression that prices will go up about 2s. per 
ton higher as winter comes on. 
Robert Cook and Company (Limited), Hathersage Works, 
near Sheffield.—The prospectus of this company is issued, 
the capital being 15,0007, in 1500 shares of 10/. each. The 
works are fitted up with good machinery, including two 
engines of 37 horse power jointly, wire blocks, flattening 
rolis, presses, lathes, wire-cutting, and other machines. 


Manufacture of Spiegeleisen at Sheffield—A report upon 
the nature and qualities of steel by Mr. Baker, analyst, &c., 
Sheffield, states that Messrs. John Brown and Company 
(Limited), of the Atlas Steel and Iron Works, Sheffield, have 
been successful in experiments made for the purpose of 
testing whether spiegeleisen could be produced in their own 
blast furnaces from the Spanish ore; this ore is imported by 
the firm direct from the mines at Bilbao, owned jointly by 
them and Bolckow, Vaughan, and Co., Middlesbrough. Itis 
understood that the production possesses all the physical 
characteristics of the best iron from the Siegen district, eon- 
taining, in one case; 4.41 of carbon and 13.17 of manganese, 
and in another 4.62 per cent. of earbon and 12.59 of manga- 
nese. 

The Disputes in the Engineering Trades of Sheffield and 
Teeds.—On Monday night a meeting of the men on strike 
in this trade was held at Sheffield to consider an offer made 
by the Yorkshire Engine Company to coneede the Man- | 
chester rules as to overtime. .A resolution to accept this was 
negative l, the meeting voting for ‘ the eirenlar and no 
surrender.” At Leeds the trade seems rather unsettled, and 
a dispute is probable. A meeting of the men was held on Fri- | 
day evening last, when a resolution was passed to the effect that | 
‘in the belief that the present system of overtime in the 
Leeds district is opposed to the real progregsof the people, 
the meeting pledged itself to abide by the etrewlar of March 
15th last, demanding increased remuneration,” A second 
resolution expressed an opinion that working men ought 
to take combined efforts in order to meet the Natgomal Federa- 
tion of employers. 

Dividends of Local Companies.— Sheffield Forge and 
Rolling Mills 18 per cent., with 20697. carried forward ; 
Samue! Fox and Co., Stocksbridge, 10 per cent., with 28,3037. 
earried forward; Henry Wilkinson and Co., Sheffield, 10 per 








Beaver. 


cent. 


1771 in. width of 


the | 


FOREIGN AND COLONIAL NOTES, 

The Ruhr Coal Basin.—The production of coal in the 
Ruhr basin last year was 14,239,960 tons. In 1871 the cor- 
responding production was 12,532,236 tons, so that the in- 
crease in the extraction last year was 1,707,724 tons. 


Public Buildings in the United States.—A great many 
public buildings of more or less importance are now bein 
constructed in the United States. us customs-haquees 
post offices (united in one building) are being erected at 
Chicago, St. Paul, New Orleans, Port Huron, Portland 
(Oregon), St. Louis, and Rockland (Maine). Court houses 
and post offices (in one building) are being erected at New 
York, Hartford, Omaha, Columbia (South Carolina), Trenton 
(New Jersey), Parkersburg (West Virginia), and Philadelpdia. 
Besides these, there are building a customs-house at 
Charleston, South Carolina; a gaol at Washington; a war 
and navy department building at Washington ; a post office 
and sub-treasury building at Boston ; and a post office at 
Dover, Delaware. 


Northern Railway of Queensland.—Some hoavy ropairs 
have been carried out of late upon this line, and much still 
remains to be done, some of the long timber bridges needing 
renewal. To put the line in a thorough state of repair it is 
stated that an expenditure of 100,000/. will be necessary. 


New Zealand Surveys.—The colonial surveyors of New 
Zealand, after a conference held at Weljington, have an- 
nounced that the surveys of most of the provinces are in an 
unsatisfactory condition, and they recommend a uniform 
system of triangulation. 


New Zealand Railways.—The general government of New 
Zealand has called for tenders for the construction of 4 rail- 
way between Tokamairiro and Lawrence, a distance of 22 
miles. Sir George Airey has published a proclamation giving 
the limits and description of the Waitara, New Plymouth 
Railway, being the portion of the line from Waitara to 
Wanganui. 


Adelaide and Glenelg Railway.—A trial trip with the use 
of horses has been made on the Adelaide and Glenelg Railway. 
The line will be opened as soon as the engines are ready, 
the use of horses having been merely a temporary expedient, 


Another Great American Bridge-——The Maine Ceniral 
Railroad Company is about to build an iron bridge of three 
spans 600 ft. long across;the Kennebec river, between Water- 
ville and Kendali’s mills. The bridge will obviate the neces- 
sity of a change of cars. 


Mexican Mining.—Somewhat favourable intelligence has 
been received from the Mexican mining districts. The 
general pacification of the country has had a good effect on 
operations. New gold and silver mines are stated to have 
been discovered six leagues from Mexico, 


Mr. Bateman at Buenos Ayres.—Mr. J. J. Bateman, C.¥., 
has left for Buenos Ayres. To test the practicability of Mr. 
Bateman’s port plans, the Argentine Congress has ordered an 
experimental channel to be made in the River Plate. The 
result is stated to have been satisfactory. 


Egyptian Railways and Telegraphs.—It appears that 
Egypt has 750 miles of railway in operation, and nearly 
4000 miles of telegraph. A further extent of 3000 miles of 
telegraph has been projected, But Egyptian finance is 
rather troubled. 


Queensland Tin.—-A considerable production of tin is being 
effected in Queensland. The yield of the tin washings in 
the Stanthorpe district shows a steady increase. In the first 
three weeks of June, the quantity of stream tin despatched 
by railway to Brisbane was respectively 95 tons, 100 tons, 
and 118 tons. 


Tron in Alabama,-— Alabama is said to be very rich in iron 
deposits. The principal iron fields are to be found in Tal- 
my Bibb, Shelley, and Cherokee counties, all of which 
are permeated by numerous streams peculiarly adapted for 
mill purposes. It is asserted that iron can be made in Ala- 
bama at 174 dols. per ton. 

Quebec Harbour.—It is estimated that a plan for harbour 
improvements, and the deepening of the river channel by the 
Quebee Harbour Commissioners, will involve an expenditure 





showing a decrease this year of 179,000 tons. 
occurred principally in the exports to the Zollverein, France, 
and the Low Coantries. 


of 460,000 dollars. The works will, of course, not be prose- 
cuted until next year. 

Steel Rails on the Michigan Central.—In the course of the 
twelve months ending with May, 1873, the Michigan Central 
Railroad Company laid 141 miles of ite track with steel rails. 
With the he Ip of steel rails, the Michigan Central hopes to 
reduce its working expenses to 60 per cent. of the receipts. 

Belgian Coal.—The exports of coal from Belgium in the 
first half of this year were 2,141,000 tons, as compared with 
2,320,000 tons in the corresponding six months of 1872, 
The falling off 


Turkish Railways.—A section of the Roumelian Railway 
from Kuprali to Uskup has been opened for traflic. A trial 
trip has been made over the Seutari and Ismidt Kailway, 
which has probably been opened for traffic by this dat 


Boston (U.S8.) Water Supply.— Boston is about to enter 
upon this work of securing a supplementary supply of water 
from Sudbury River and Farm Pond. The cost of the new 
works is estimated at nearly 5,000,000 dols. 

The Fell System in Brazil.—The Fell system of railway 
transport has been introduced into Brazil. A trial took 
place with 15 tons of cargo and 22 passengers on the Ni vo 
Friburgo and Cachoeirao section of the Cantagallo Railway, 
of which about 22 miles have been laid down on the Feil 
principle. The result is described as having been satis- 
factory. 

Shipbuilding in Prince Edward Istand.—Shipbuilding 
flourishes in Prince Edward Island. Between 70 ani 5 
vessels are now on the stocks. 
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Danger Siguais .. 


b the pre t number two double page Plates, 
Rolling Mill Engines, at the Vienna Exhibition, 
f Weibal’s Apparat for Warming Rail- 
by Hot Water, at the Vienna Exhibition. 
ption of the former of these Plates is unavoid- 
f l newt 4 WeeA, th ut j the latte a will be 
186. 
\ NA UniversaL Exuipirion.—We beg to announce 


r 


facilitate communication with Exhibitors we 
established a Special Office for this Journal at 
‘+, 129, Vienna. This office is situated close to 

Western Entrance of the Exhibition. 
Lh Journal is now on Sale at the General Library 
l at the Bookstalls in the Exhibition. 
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INTERNATIONAL PATENT LAW. 
We have already published the resolutions of the 
Vienna Patent Congress (see pages 126 and 127 of 
ent volume), and now take the opportunity 
king a few detailed remarks on the question. 
ture of the meeting has given us great satis- 
the opponents of patent protection, those 
rial pirates who sail under the flag of Free 


lution “ that the protection of inventions should 
be guaranteed by the laws of all civilised nations,” 
we regard somewhat in the light of a foregone 
conclusion, so that it is unnecessary to examine the 
reasons which have guided the Congress in their 
deliberations, We do not agree with all the sec- 
tions of the second resolution, and one fairly takes 
our breath away. ‘‘A patent should not be re- 
fused to a foreigner,” runs section (4). ‘The inter- 
national trumpet does indeed give here an uncertain 
sound. As we shall presently show, this is the 
very essence of a truly international law, and why 
it should have been stated in this indirect way we 
are altogether at a loss to understand. Having on 
previous occasions expressed our objections to pre- 
liminary examination, except in a comparatively 
restricted sense, we must be excused from again 
alluding to it. We shall content ourselves with 
observing that to a mind deeply imbued with a love 
of order and symmetry, but unused to the practice 
of examining and comparing the sometimes minute 
points of difference between one invention and 
another, the idea of preliminary examination is 
sufficiently fascinating, but, the professional place- 
hunter pursues it with an ardour which is all his 
own. Section (g) is so mildly stated that we 
searcely know what to think of it. When offers of 
a large royalty fail to “induce” a patentee to 
grant licenses, the only use we can see for “ legal 
rules” is to compel him to do so, This observation 
is quite apart from the general question of com- 
pulsory licenses, which is a difficult one. ‘The 
exigencies of modern life sometimes require that a 
railway shall pass through a nobleman’s park, so 
that we cannot condemn on principle the compulsory 
granting of licenses, 

The resolutions arrived at by the Congress will 
be useful as a guide to legislation on the subject, 
and if their deliberations should have for result 
the introduction of a uniform patent law for the 
whole of the German States, great benefits would 
accrue. ‘The question of fees is important, but it 
must also be considered with reference to the 
number of separate applications allowed to be in- 
cluded in the same patent. Our own law is very 
liberal in this respect ; but it sometimes happens that 
where one English patent is enough, in the United 
States half a dozen are required. No state can be 
said to have a truly international patent law unless 
all the specifications are printed, published, and 
open to public inspection gratis. As there is no 
disputed principle involved, this work might be com- 
menced at once. We are fully acquainted with all 
that has been done by various states, but what we 
want is the entire text of every specification, 
fac-simile drawings, and good indexes. 

It is, we think, a matter of regret that our Go- 


accredited representative to the Congress, but this 
is probably to be accounted for by the fact that 
Government has no ‘“ views” on the subject of 


and to make as much money as possible out of the 
business, thus upholding the old notion that we are 
‘‘a nation of shopkeepers.” 

Before quitting the subject we must say a few 
works on the general question, and by way of 
clearing the ground it is well to inquire what is 
meant by an international patent law. We do not 


vernment did not think it worth while to send an | 


measure for placing foreign authors on precisely the 
same footing as native authors, and for giving them 
the privilege, if they choose to take advahtage of 
it, of registering their works, and thus acquiring 
the exclusive right of publication in the particular 
country with which a copyright convention has 
been concluded. The International Copyright Act 
of 1837 simply removed the disabilities under which 
foreign authors had previously laboured, but the 
protection which it confers upon them is conditional 
on certain steps being taken on their part. On this 
view of the question we may state, without fear of 
contradiction, that our present patent law is as 
wn “international” in character as it well 
can be. British subjects and aliens are treated in 
every respect alike. We do not wait to inquire 
whether the state to which the applicant belongs 
levies black mail upon foreigners in the shape of 
excessively high fees (as the United States did until 
recently), whether patents are refused altogether to 
foreigners (as they were in Canada), or, finally, 
whether there is any patent law at all in the parti- 
cular country. And we do more than this, for we 
distribute gratuitously copies of all our specifications 
to every town of importance which cares to have 
them, Another “international” trait of our law is 
that we do not permit letters-patent obtained in 
the United Kingtom for patented foreign inventions 
to continue in force after the expiration of the 
foreign patent. We are, however, ashamed to say 
that when the progressive stamp duties on such 
— are tendered by the ignorant or unscrupu- 
ous patentee, we are not above receiving them with- 
out asking any questions. Some day or another 
an enterprising foreign Government, in want of a 
little ready money, will be putting in a ‘ claim” 
(with compound interest) for the stamp duties thus 
filched from their subjects. Let the Commissioners 
of Patents look to this. Persons who have not 
considered the subject in this light may be as 
surprised to find that we have already an “ inter- 
national” patent law, as Moliére’s “‘ Bourgeois 
Gentilhomme” was when he learned that all his 
life he had been speaking prose. It may be ob- 
jjected that as it takes at least two persons 
to make a conspiracy, 80 one nation cannot be said 
to have an international patent law. To this we 
reply that if other nations have not met us half way 
(as some indeed have), it is not our fault; we have 
piped, but they have not all danced, 





RAILWAYS AND IRRIGATION WORKS 
IN INDIA. 


Tue future expenditure upon railways and irriga- 
tion works, as well as the liabilities on similar 
accounts which have already been incurred, or are 
| likely to be incurred by the State for thé construc- 
| tion of such works, have now, and will continue to 
have, an important bearing upon the finances of 





patent law, except to stifle the loud calls for reform | India ; and with a view of forming an estimate of 


the financial results of such works—whether the 
capital be raised through the agency of guaranteed 
companies, or supplied directly by the State from 
loans or surplus revenues—calculations have re- 
cently been directed to be made for the purpose of 
ascertaining the probable results. It is not our 
intention of following out these calculations on the 





know whether any of the advocates of the system 
contemplate a convention by virtue of which an 
invention protected in one of the states which are 
parties to such treaty becomes immediately pro- 
tected in all the others. If there are such persons, 
we may as wcll say that, in our opinion, such a 
utopian scheme is not worth five seconds’ considera- 
tion, as society is as present constituted at all events. 
Less sanguine nthe! might say that they would be 
satisfied with an international patent law based on 
the plan of the international copyright conventions, 
which are now tolerably numerous. ‘This is, we be- 
lieve, the general impression, and we find it stated 
in Mr. Copinger’s admirable ‘‘ Law of Copyright in 
Works of Literature and Art,” the latest and best 
book on the subject. He says: ‘ Art demands that 
the property in its inventions should be secured by 
an international law of patents. Literature, that 
the property in its works should be secured by in- 
ternational copyright.” We need not enter into 
any unprofitable discussion as to whether the pro- 
tection of literary works by copyright is or is not 
parallel to the protection of inventions by letters- 
patent, but there seems to be some misapprebension 
with regard to the true meaning of “ international 





, were literally “nowhere.” ‘The first reso- 








copyright.” In reality it is nothing more than a 





present occasion, but the documents bearing upon 
the subject give some valuable information relative 
to the contemplated extension of these works during 
the next five years, and of the expenditure to be 
incurred upon their construction, which will be read 
with interest. In the course of the ensuing five 
years it is contemplated that an addition of 2700 
miles of railway wil be made to the existing system, 
and that irrigation works will be undertaken 
calculated to secure from liability to drought some 


| 50,000 square miles of country. 


The gross estimated expenditure upon railways 
from 1873-74 to 1877-78, both years inclusive, has 
been estimated at 19,562,000/., of which 4,950,000/, 
will be laid out upon guaranteed railways, arid 
14,612,000/. upon State lines; this will give an 
average rate of expenditure of 3,912,400/. per 
annum. ‘The guaranteed lines upon which this 
expenditure will be incurred are the Great Indian 
Peninsula, the Bombay, Baroda and Central 
Indian, the Madras, the East India, the Great 
Southern of India, the Carnatic, the Eastern 
Bengal, the Sindh, Punjab and Delhi, and the Oudh 
and Rohilkhund systems. These altogether amount 
to 60703 miles in total length ; their estimated cost 
is 95,945,000/., of which 90,995/. has already been 
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roviding cheap fuel. 


yosed to be earried out within the per 
ced in the forecast return : 
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| 
: . . Estimated 
Provinee. | Name of Work. ad. 
' 
Sanctioned wholly or in part. £ 
Madras 1. Completion of Godavery 
Delta works eee eee 246,000 
2. Completion of Kistna 
Delta works 570,000 
. Com pleti n of Pennair 
Delta works 55,000 
4. Cauvery Delta improve 
ments one 4 Uv 
a +} , wr at o¢ +00 
. Other } s eos . 
I nbay 6. M ta project eee oes 7) ' ) 
7 Tapt © project al 00 
s (ther pr cts _ you 
5 n 9. Various stall schemes 131,000 
. 10. Eastern, Narrd,Jhambrac 
nd Mitrow Canals - 867,000 
ll. Desert Cana O68 00) 
| ] 7? © P + 977 ) 
Sone | ‘ 3.775.000 
i ces 4. Remod Ganges 
Ca & aa 
? rra (Car } 
. Lower Ganges { \ 1,699 
’ 7 Baree Doab Canal, exter 
and npr *nts 
iv g Lower Aree 
I ) ; ‘ 1,1 ( 
~ } Ca Z ~ {) 
i W Jumna Cana 
extensions 1.170.009 
M Prov : Minor works 100,000 
I 4 ove ee 13,487,000 
ft ‘ lem} i 
Madras 21. Pennair extension nd 
1eT8 ove 41 
N.W. Pr nces 2. Eastern Gang Canal .. B45 000 
Other pr ore 2% OOO 
Punja t. Swat River pr t . 147 000 
Under 
Other pr Derajat servey’ 
F 1 < estimates 
400 . eee 9 vt vet 
area 
Central Provinces 2 Ramteak project eee 108 } 
Total 1,838 
Grand Tota eos) 20,02 0 
Of this last-named sum, 10,209,000/. has already 


| bes expt nak l. and the entimated sum still to be 


| exper led on the above works is, therefore, 
LOLL6. ., of which it is expected that 6,785,000/. 
will be required during the next five years. 


If this programme be fairly worked up to, there 


it appears, be no lack of work for engineers 


in India during the ensuing half decade. 
NOTES ON SEWAGE. 


erally affecting the character « 





In the last **‘ Notes on Sewage.”* the effects of 
fall f 
} 


ge, and certain local circumstances incidental 
wnufacturing and other causes. were dealt with : 
together with various abnormal appearances that 
resent themselves in many of our larg 
was rgested that i 
iffected the character of 


fuse should be so treat 








las to destr 
f it producing harmf results that 
f d mposition, prev to its 
t wers, 

A careful examination must first be made into 
t] emical conditions and character of this refuse, 
as arising from dye-works, and other operations. | 


Usually, the refuse of dye-works consists largely of 





vegetable matter, especially where logwood, sumach, 
|} and similar dye-woods are employed. Manchester, 
] ls, Glasgow, and many of our manufacturing 
towns, especially in the West Riding of Yorkshire, 
¢ » conditions to which we now refer. 
| But in many of these instances, especially in 
| Lancashire, much acid is cast into the sewers. | 





having an effect analogous to that eady described 
in regard to the ** pickle” thrown into the sewage 


; 


xz; of Birmingham, Coventry shows a kind of com- 


bination of the effects of vegetable matter, with a 


consequent, or collateral acid result in the sewage. 


, 


j} In all such cases sulphuretted hydrogen (hyd: 


sulphuric acid) is readily detected, while at Lea- 
mington, where manufacturing operations are un- 
known, no evidence of that gus can b detected in 
the ordinary flow of sewag: 

The geological character of a district will, how- 





| ever, materially affect the sewage during its passage 


through the sewers, and its character at the outfall, 








* See EsGinusRine, vol. xv., page 00. 












(Serr. 5, 1873. 
if the distance traversed be comparatively long 
and the surface of the sewer be large. For example, 
in some parts of the north of Middlesex, bordering 
| on Essex, sulphate of lime (plaster-of-Paris) abounds, 
| In certain localities the sewage from small districts 
|}travels in open drains to an outfall. During its 
passage it comes continually in contact with this 
sulphate of lime, Chemical decomposition ensues, 
sulphuretted hydrogen is given off, and, conge- 
| quently, the drains, open to the fresh air, afford a 
| disgusting stench. 

To investigate the actual results of this cause we 
tried the effect of sewage containing sulphates on 
various kinds of clay, taking the natural formation 
| of successive super-lying beds in a part of Warwick. 
shire. Here a kind of clay exists which is nearly 
| white, and is employed for pipe-clay. This, un- 
touched by sewage, retained its white character; 
but if sewage were allowed to rest on it for some 
time it gradually turned blue, and eventually black, 
| giving, during this gradual change, a gradu 

increasing smell of sulphuretted hydrogen, until t! 
in the black state imparted a most offensive smell 
| to the fingers. 

During the excavations that were made to form 
the foundations of the new sewage works at Ls 
ington, for the removal of the sewage to the | 
of Warwick's Sewage Farm, at Whitnash, about 
two miles distant, a very singular and interesting 
series of results was presented. The surface was 
‘¢ made-ground” which had been formed by thr 
ing up the clay, &c., removed to form a new bed 
| for the river Leam, which about this part afford 

some of the most picturesque parts of Leamingt 
commonly known as the “‘ River Walk.” Ata dept 
of about 20 ft., an enormous deposit of hazel-nut 
|was discovered. ‘The surrounding soil was evi- 
dentally undisturbed, but at this place, either a dit 
| pit, pond, or other depression had been made. It 
was somewhat remarkable that over this | 
warms of gnats congré gated every summer; and 


— 








cce 





“ 


these insects may always be taken as a sure ind 
tion of sewage gases, when they so swarm together 
over any spot. The nuts were completely | 

and the 





smell of sulphur emitted was very offensiy 
By digging deeper a skeleton was discovered, 
near that the stirrup and mouth-bit of ahorse. ‘I 
latter gave a kind of clue to the age of th 
which probably dated about 200 years, or a 
the period when the civil wars of the time of Char! 
the First were in progress, 

But here geological considerations came in to 
jaid. ‘The character of the Leamington Spa wa 
| presents us with an enormous amount, relative 
| of sulphate 8 and chlori ke 5, ¢ specially of magnesia 
jand lime. These salts dissolved by springs, runn 
| through the clay, which crops out at Harbury, w! 
| the Lias formation also crops out, come in cont: 

with the organic matter. ‘The chemical result 








; 


that the sulphates were deoxidised, and liberat 
sulphur combining with hydrogen, producing a 


amount of offensive and dangerous sulphur cor 
pounds The whole of the clay surrounding 1 
pit was blackened, just as is noticed to occur in 
places adjacent to a gas main in the streets wh 
leakage of gas has taken place. 

We have here taken an accidental circumst 
to illustrate a general law in respect to sewage pr 
dt g harmful results by the emanation of poison 
gases, arising from local causes; but precisely 
same results occur wherein similar causes oper 


i 





| Take for example the following places on our « 
where sewage and sea-water are allowed to mix 
say Margate, Hastings, Portsmouth, Ryde, P 
mouth, Bristol, Chester, Liverpool, various | 


jon the ¢ lyde, Leith, Newcastle, Hull, Yarmout 


and so on, back to the mouth of the ‘Thames, i 
all these places, and scores more we may ment 

the mixture of the organic matter of the sewaz 
with the sulphates and chlorides of the sea-watet 
produces precisely the same results, viz., the em 


nation of gases containing sulphur as one of th 


jelements, with other gases equally injurious to 


health. 

If we are correctly informed, precisely the sai 
result frequently occurs in the sewage of the sout 
side of the Thames owing to the various manufac 
ing operations carried on in Southwark, Lambet 
and extending so far as Deptford. In 1838-40, tl 
late Professor Dani 1, of King’s College, La nd 
pointed out that the admixture of organic mat 
washed down the Niger towards Sierra Leone with 
| the sea-water of that neighbourhood, was the cause 
| of the fatality that has long made that town a kind 


,of sanitary place of penal servitude. 
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‘The practical lessons to be learned from these | as a means for disposing of sewage by irrigation. A 
well-substantiated facts, are easily arrived at ; they | combination of one part of powdered charcoal and 
partake at onee of engineering and chemical prac-|two of loamy earth is highly advantageous for 
The construction of our sewers should be} such a purpose. It does not require much science 

to entirely prevent the percolation of any | to perceive that the horticulturist pursues precisely 
into the sewage they convey. The sewage|the same plan to secure good forcing soil for his 

f should on no account be allowed to mix with aay He gathers the autumn leaves that fall 
ynid, the product of manufacturing opera- | from the trees, mixing them with fine soil. In the 
The sewage, containing as it does sulphates | course of two or three months the leaves disappear, 
ides, with vegetable and animal organic | but meanwhile the chemical constituents, converted 

ter, should not only be prevented from settling into other forms, produce a manure that possesses 
place, but be made to pass as rapidly as pos-| all the mechanical, chemical, and other qualities 

ts outlet, whatever purpose it may be/| that the growing plant requires. This simple pro- 















rds applied to. cess will become the guide to the ultimately most 
gular that in wage, pi , that is, | successful plan of utilisation, whether the sewage 
of an entirely domesti haracter, neither | be treated at its origin in the household, or in its 
animal life « as a rule, be dis-|running stream going to waste, or for irrigation 
But after nh sewag has been exposed | purposes. 
both for f life can exist. Aj The album noid compounds of the sewage present 
' t gives the f wing results: If|the greatest difficulties with which science has to 
sot ¥ t gar | dissolved in about deal. In fact. it is on the slowness or rapidity of their 
f carefully dist 1 water, from which | decomposition that depend the values of all schemes 
of external air, dust, & be prevented, | of sewage utilisation. But this subject must be de- 
xposed a clean glass vessel to the | ferred for a future article. 
tor 1 lew Ly ch re will take | 
if, however, i" r contain an appre- | . ; 
int of sewage matter, fine lines will be} THE WATER-TUBE BOILERS OF THE 
POWINg St last 1 well-defined 8 wage | STEAMSHIP MONTANA, 
Precisely tl same sults may be noticed 
| A TRIAL of water-tube boilers for an ocean 
r seale any stre nto which sewage | 3 
wr The genes growing én the tena | steamer has ju: t concluded with a result adverse to 
wren din textes Che nanan will tn qanuieed the adoption of the system. ‘The experiment has 
fibre th ; woke , t] stream. ‘These be en n ale on the largest acale, two sets of boilers, 
ly sewage fung , and may be taken | oo oe aIsUng of 350 wrought-iron tubes 15 ft. 
‘ . | long by 15 in. in diameter, set in hundreds of tons of 
Aran oy- thes te unfitness of such | bricks, testify to the confidence of the owners in the 
: employed for drinki urposes. cope ca ee : . 
th, Ra of, be rfect success of the plan. The first one of the 
rous attempts have | made by Messrs. | two steamers, the Montana, left Liverpool on ‘Tues- 
1, Wauklyn, and others t ) present such | day week for a trial trip of at least six days with 
f ch mical analysis as shall peint out the | inspectors from the Admiralty, the Board of Trade, 
cA SCwas re \ vm vu) makes a river | and the Emigration Office to test the reliability of the 
ngerous to heal Hitherto such at-| boilers under steam at sea. On the voyage round 
von ut failures ; their h. sults are| from Jarrow the boilers had failed in four of the 
I guide-posta, Dut NOY gous. Fortu- | tubes, in different boilers; these defects were, it was 
| in] rhapbh y simple | thought wholly attributable to an error in proportion 
1 tl As already pointed out, | of feed heater to boiler proper, and after remedying 
&e., has a great and/this at Portsmouth it was found that the boilers 
eect 1m | ty water, and charcoal, stood very well until the vessel got to Liverpool. 
i ng pur] 8, 18 Of great) On the recent trial trip, however, the tubes again 
Of all the means yet ployed to defecate | gave way, and this time in the boiler proper, after 
l » & othing has | ; nly 30 hours’ steaming, and the vessel was put 
: dopted by Moule. | back to the Mersey, being out only three days in- 
tes It Mi p whet the | stead of six. The enterprising owners at once de- 
led t ps it during | cided to remove the whole of the boilers, and to re- 
y across | : t, é ty as a modern place them in both vessels by boilers of the common 
of hyg ne has stat 1, their sanitary ar- type but for a high pressure. 

ld have do lit to the science | * "The decision of the owners is not w holly due to 
nth century. Taking true philo-| the result of the trial. The failure of the tubes 
f all the irrigation and « mical modes of was but of limited extent, and had there been time 
y sewage extant, it will | found that /| jeisurely to experiment, to study, and to alter, it is 

the chief component of clay, is at the probable that the boilers would have ultimately 

I ] nm ail, prove la suc 4. The steamers, however, are for 

n of char l uli any form, on the Transatlantic passenger trade, and they repre- 

g vegetable and animal matter, d serves | sent a vast amount of idle capital, too great to be 

ater at tion than has yet been paid to | di voted to such an investigation as that under- 

specially in respect to the highly porous|taken by the owners of the cigar steamers, and 

al obtained by the destructive distilla- | therefore the whole of the expense (about 60,0002.) 

ae bsta is through- | already incurred will have gone for a-very paltry, 
tion of alll ind, many parts of | and not at all decisive, result. 

f Scotland 1 Lar ire and other} We understand that the experimental trial was 

. oe common wood | made at the request of the Board of ‘Trade, their 

pow that of not only ab-| officers having reported against the reliability of 

| by sewage, but!the boiler, ‘The decision of the owners to remove 

g products. | the boilers is arrived at without waiting for the re- 

f iy I ring the hot! port of the inspectors. Whatever may be said 
A f ] was placed in al against the Board of Trade, in this case, at least, 
animal wa ered with a layer | their action has been highly creditable 

cha to 4 t of 2in. in We hope to be able to give more details of this 

} f a pea. | experiment on a future occasion. The plan was care- 
vas kept i gh June, | fully re ed ont, and had the time been afforded, 
1A yr t aul yt wh time not that has always been found to be m cessary for the 

t smell ild A rat of | perfectir g of great improvements, we have no 

was buried her glass vessel,|doubt that the author of the experiment would 
2 wrth, con- | have able to show a very different result. 
{ I { In both | The ‘y Dell, the Meredith the Marc Antony, 
lesh gradually disappeared, leaving only|the Montana, the Dokotah, the last not com- 
which was free f l, | pleted, and a Birkenhead ferry boat, are ail ex- 
: ti wage of ahighly|amples of slightly inclined water-tube boilers, 
: I ted with char-|and we would strengly recommend those of our 
The « first presented | readers who may be scheming in this direction to 


the fact} carefully study what has been already done: in 
er, it does not| these, before they spend thousands of pounds on 
Ine m l, IT) earth, on the con- plans that have been sO often adopted and aban- 
gf kly moistened, readily defecated | doned. 


Palmer and Co.,, at Jarrow, but they are not re- 
sponsible for the design. The workmanship, we 
understand, is first-class. 
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A Dictionary of Terms used in Architecture, Building, En- 
gineering, Mining, Metallurgy, Archeology, the Fine Arts, 
fe. By Joux Waatx. Fourth edition. Halted by Rougrr 
Hunt. London: Lockwood and (o., 1873. 

Dictionnaire Technologique dans les Langues Francaise, 
Anglaise, et Allemande, Par Atuxanpne Tovmavsen, 
traducteur prés la Chancellerie des Brevets d’Inventions A 
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The Bond-fide Pocket Dictionary of the French and Knglish 
Languages, on an entirely New System, By Joun BuL.ows. 
London: Triibner and Co., 1873. 

Mk. Hunt is a many-sided man, and is in this one 

respect well fitted to reduce to order the sprawling 

mass of information which has, for more than 
twenty years, done duty as ‘* Weale’s Dictionary.” 

His laborious “ Mineral Statistics of the United 

Kingdom” are well known. He has attained some 

celebrity as a writer on different branches of phy- 

sical science, and he is the author of a novel. After 

a perusal of his latest literary effort, we are dis- 

posed to think more highly than ever of his talent 

in the department of fiction, Astronomers tell us 
that there are probably fixed stars, the light from 
which has never yet reached the earth, and that 
others may have been extinguished centuries ago, 
though the last faint pulse of quivering light which 
they emitted is still on its way through space. Mr. 
Hunt appears to be in a somewhat similar position 
with regard to events which are taking place around 
him, and he seems to be surrounded with a sort of 
mysterious effluvium or emanation, through which 
new ideas filter but slowly, and old ones escape 
with equal difficulty. We need not stay to discuss 
the question as to whether the original edition of the 
‘“* Dictionary” gave a fair statement of the condition 
of engineering in 1849-50, but the present work pro- 
fesses to be adapted to this year of grace 1873, and 
we are sure that locomotive engineers will be sur- 
prised to find that Mr. Crampton has “ engines of 
his plan at work in England.” ‘Lose pipes” are 
said to be * elastic pipes made of canvas saturated 
with a solution of,india-rubber, sometimes galoanised, 
and forming a good elastic connexion between the 
engine and tender feed pipes, ‘They are now ge- 
nerally used in preference to the ball-and-socket 
connexions for conveying the steam to the tender.” 

The italics are ours. We are further told that “ the 

last new Great Western engines only follow up 

his (George Stephenson's) latest improvements and 

Gray's expansive slide-valve motion on a large 

scale.” Indeed, the editor has allowed the article 

‘* Locomotive Steam Engines” to stand very much 

as it was in the original editions. The only novelty 

we have been able to detect is Fairlie’s engine, de- 
scribed in the article ‘* Railways.” We must not 
omit to inform our readers that ‘‘ the modern Eng- 
lish locomotive boilers cannot be legitimately called 
tubular boilers, because they fail altogether in the 
grand distinguishing quality of all such, namely, the 
amall diameter of the generating apparatus.” How- 
ever highly we may be disposed to think of George 
Stephenson's improvements in the locomotives, we do 
not agree with Mr. Hunt in his statement that when 
that eminent engineer put the two cranks atan angle 
of 90 deg. (as he did in 1814) he “ placed the loco- 
motive in the same high position as to efficiency as 
was previously done for fixed engines by Watt.” 

It is most interesting to learn that ‘ Stephenson's 

patent engine and eight-wheeled engines are usually 

made without flanges on the tyres of the driving 
wheels.” ‘The names of the makers of two of the 
competitive locomotives at the opening of the 

Liverpool and Manchester Railway are said to have 

been * Hockworth”’ and “ Erickson,” instead of 

‘*‘ Hackworth” and ‘‘ Ericsson,” and before we have 

time to recover from our surprise we find that 

“metallic pistons usually have pigments of brass or 

cast iron, called junk rings.” It may be objected 

that these are obvious misprints, but unfortunately 
they abound, especially in regard to proper names. 

Mr. Siemens is occasionally Mr. Siemau, and then 

Mr. Siemen. Sir W. Thomson is Sir W. ‘Thompson, 

and Mr, Parkes, the inventor of parkesine, is Mr. 

Parks. Sir F. P. Smith, of screw-propeller fame, 

is Mr. J. P. Smith. Under “‘ Rowley-rag,” the 

well-known experiments on that substance are at- 


tributed to Gregory, Watt, and Sir James Hall, the 











Hence the value of alight clay land} ‘The boilers of the Montana were made by 
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editor being apparently unaware that “‘ Gregory’ 
and “* Watt” were one and the same person, viz., 
Gregory Watt,” son of the great James Watt 
Mr. Hunt possesses the secretive faculty to a very 
extraordinary degree, and he exhibits considerable 
cleverness in hiding his information in unlikely 
laces, and distributing it under several heads 
For instance, a person desiring information about 
sulphide of iron, will find it under no less than four 
heada, viz., ** sulphureta of iron,” “ pyrites,” ‘‘ mun 
dic,” and ** marcasite.” Half the matter relating to 
plate glass is given under that head, and the remain- 
ing half under “glass.” For an account of th« 
planing machine see that he ad, ‘‘millwright’s planing 
machine,” and “tools.” Ws 
committing ourselves by saying that steam hammer 
was omitted, but just in time we discovered that it 
waa described under ‘“* Nasmyth’s steam hammer.’ 
The reader will find something about *“* teak” under 
that head. as well as under “oak” and “ Africar 
oak.” An additional fact relating to “ horse power” 
is facetiously given under * power, horse.” <A cross 
refer « from “steam gauge " to “manometer” 
would have been advantageous, and a similar remark 
pulley,” ** block,” and *‘ sheave.” ‘The 
"is also referred to under “ winch- 


pplies to * 


‘wheel-and-axk 


and-axle.” a term which is new to us. “ Beams 
and “ girders” might also be connected by a cross 
reference, Some of the facts re lating to anthracit 


are wiven under “ stone-coal furnaces,’ which ar- 
ticle remains moch as it did in the original edition, 
the allusion to furnaces 
still retained. When, 


the term “ recent,” when used by a geologist, as Mr 





were on the point of | 


recently” erected being | 
however, we remember that} 





solutions from another gas, and only acted upon 
by it in alkaline solutions.” ‘“ Ironstone,” we are 
told, is ““a name given sometimes to greenstone,” 
but on referring to the latter term we find that 
greenstone is’ a rock of the trap formation consist- 
ing of hornblende and felspar.” Weare astonished 
to find that “ graywacke” or “ grauwacke” is still 
reckoned a “secondary rock” by the Jermyn-street 
authorities, and we are quite certain that all the 
chalcedony shown in their museum is not * in colour 
like a carbuncle.” A manganate is not “‘a salt of 
manganese,” but a salt of whatever base the man- 
ganic acid happens to be combined with, nor can 
oxalates be correctly defined as ‘‘ saline compounds 
with oxalic acid bases.” The substance known to 
chemists as ‘‘ hwmatine,” is the colouring matter of 
blood, but Mr. Hunt makes it the colouring matter 
of logwood, which is “‘hematein.” Our space is 
too valuable to furnish Mr. Hunt with any more 
corrections for his next edition, and we have already 
given the book far greater prominence than it de- 
serves It has been our intention to make it a 
‘ rightful example” of the slipshod * editing” which is 
too much in fashion just now. It appears from the 
author's advertisement that 20,000 copies of the first 
three editions have been sold. In the interest of 
scientific accuracy we trust that no such fate is in 
store for the fourth. 

It is an act of pure charity to tell the compiler: 
of the “* Dictionnaire Technologique” that it isa 
technical dictionary in name only, a vast number of 
the words being totally unknown to English writers 
and in English workshops. We say this with th 

| 


full knowledge that one of them owns the title of 


Hunt is, means something thousands of years old, we | 


are no longer surprised 
we can offer of the anti juity of some of the infor- 
mation, as, for instance, that contained in the article 
te where we are told that pat nts are still 
Holland, that the fees on American pa- 

same as they were in the old book, and 


pat nta, 

granted in 

tents are the 
that thy 
laws peculiar to themselves,” thus entirely ignoring 
the empire of Germany and the Kingdom of Italy. 
The old-fashioned log is the only one known to our 
author, Massey's log not being mentioned. On the 
subject of tools Mr. Hunt is in possession of some 
curious information. ‘The lathe “‘ seems to have 


been known to the Greeks and Romans.” The 


** potter’s lathe,” or ** potter’s wheel” was most un- | 


This is the only explanation | 


‘‘ Traducteur prés la Chancellerie des Brevets d'In- 


vention & Londres.” We should not feel justified 


| in saying this if it were simply a question of a few 
| . . 


| 
| 


| 


doubtedly known long before, but this is hardly a | 


lathe in the modern sense of the word. 
‘‘mandril” he tells us that ** in small lathes it is driven 
by a pulley, 
know. He is evidently deeply impressed with the 
‘*slide-rest principle,” by the aid of which ** ponder- 
ous masses—such, for instance, as railway turntables 


36 ft. in diameter—are operated upon with a preci- | 


sion unattainable by other means.” We also desire 
to call attention to the very interé sting fact that 
‘‘the ordinary planing machine, in more recent 
times, is said to have been suggested by the groov- 
ing or fluting of the drawing rollers used in cotton 
machines Indeed! ‘The table of such machines 
is moved backwards and forwards by “ a screw-rack 
and pi 
what he 
rack-and pinion, oF 


ion or chain.” 


chain. 


Under | 


‘and how in large ones we should like to | 


| 


was doing he would have said “screw,| gas is not, by itself, explosive. 
The word “play” is} word as ‘‘ phosphor” in our language, although it 


but open the book where 
downright blunders and 


mistakes here and there ; 
we will we meet with such 


' , . . 
}t6 Tolhausenise the English language. 
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Quille, solive passante, traverse, sommier, travon 
ehéveteau, chevitrier; Durchzug, durch : 
Balken, Querstiick, Querholz, Querband, Querleiste 
Querstange, Querriegel, Querbalken, Zwerchstiick 
Holm, Holfter, Sturs, Trager, Tragebalken, Un. 
tercug, Mittelbalken, Pfosten, Jochpfette, Kampf. 
schweile, Kronschwelle, Deckschwelle, Oberschwel/e 
Collar, cross-framing, master-beam, wind-beam. 
cross-bar, cross-beam, rail, binding-joist, trimmer. 
beam, post, transom, summer. : 

The authors make rather a merit of this vague. 

ness, Which they boast of in their preface as leaving 
‘* gens du métier le soin de choisir,” but we confi. 
dently predict speedy ruin to the contractor who 
should tender from specifications translated in this 
loose fashion. We need hardly say that after this 
torrent of words the commonest meaning of the 
word quille, viz., the * keel” of a ship, is not give n, 
Let us select another instance of the same thing. 
Lumiére de Drummond is translated by “ lime-light, 
oxi-calcium light, oxi-house gas jet, oxi-spirit jet, 
Drummond light, Gurney'’s apparatus, Bude light, 
Fitzmaurice light.” What the “ oxi-house gas jet” 
is we will not take upon ourselves to determine. 
but it is a simple insult to one’s understanding 
to say that the Drummond light, the Gurney. 
or Bude light, and the Fitzmaurice light, are 
one and the same thing. We should like to 
reproduce the article “rail,” which presents a fin 
example of the confusion into which the authors 
have managed to throw a very simple subject, 
What with ‘+ bux-rails,” “ rail resting upon cradles,” 
‘champiguon-headed rails,” and “ acierated rails, 
we are fairly puzzled, and we learn that the opera 
| tion of reversing or turning rails must henceforth 
| be “* turning up rails,” which conveys a totally diffe- 
rent meaning. ‘Technical nomenclature is confusing 
} enough as it, and we strongly object to this attempt 

Not } t t 





} that the book is amusing, almost as much so as the 


absurdities as can only be due to utter ignorance of } 


the matter in hand. We do not mean want of 


‘‘German and Italian States have patent | practical acquaintance with the subject, for this is 
What we complain of is that | 


not to be expecte d. 
the compilers do not possess that general theoretical 
acquaintance with manufacturing processes which 
is acquired by an intelligent study of special 
treatises. ‘Io be quite fair, we will open the 
volume at random, and tell our readers what we 
find there. The book opens at pp. 612, 613 
Passing over persulfide aud persulfure, which are 
absolutely identical, although translated 


tively by “ persulphide” and “ persulphuret,” we | 
| novel 


come upon pesante ur sper ifique, which common 
people call ‘specific gravity,” but our authors are 
satisfied with nothing but‘ specific weight.” Under 


respec- | 


| to the concluding work on our list, 
| does not profess to be a technical dictionary, and 


'a large number of such words, A vast amount « 


the word pese and its compounds, we find such | 


“* beer-gauge,” ‘spirit-gauge,”” ‘* milk- 
‘* water-poise,” ‘salt gauge.” “ saline 
‘‘syrup meter,” none of which 
of before. Pe son a ressort is a 
‘spring yard.” A phénate is defined asa * carbolic 
salt,” in ignorance that * phenate” is perfectly 
good English, and oxygene philogistique (a term we 
never met with) is given as ‘ oxygen, oxygen gas, 
explosive air.” Admitting the two first to be correct, 


things as 
poise . 


detector,” and 
we ever heard 


Had Mr. Hunt understood | it is difficult to see how the last can be, since oxygen 


There is no such 


not synonymous with ‘ back-lash,” as is stated in| is given three times as the equivalent of the French 


this book. 


not likely to be specially familiar. 


It may perbaps be said that we are] phosphore. 
rather hard upon Mr, Hunt, inasmuch as we have/| ‘‘ Bonorivan stone,” but as “ 
selected that branch of knowledge with which he is} ‘‘ Bologna phosphorus.” 
To remove this explained to be “calcined nitrate of lime,” but 


Phosphore de Bologne is known, not as 
} 

Bologna stone,” or as 
Phosphore de Baudoin is 


possible objection, we will meet the editor on his| without any indication of the fact that ‘* Balduin’s 


own ground, and ask what is his authority for the | (not Baudoin's) phosphorus” 
“and “atom” are synonymous | known to chemical students, 


molecule 


fact that * 


is sufficiently well 
(Juite a nest of mis- 


terms, and why he gives ‘‘ thermopyle” as an alter- | prints occurs at the bottom of page 612, where we 


native spelling of ‘* thermopile.” 


thinking 


of Thermopylm, and his leaning in favour | “ crucibil” 


Perhaps he was | find Flanai for Plauni, * papor’ for “ paper,” and 


for “crucible.” This, we think, is 


of Greece is further shown by the fact that he calls) enough to show the small amount of intelligence, 


a forum a Greek building 


The type of a pyrometer | critical acumen, and care which have been brought 


is the somewhat rude contrivance of Wedgwood, | to bear upon the work, but we have by no means 


and we congratulate Mr 


which he has managed to miss the beautiful theery | opening. 
rhe term | nition of the French word, instead of diligently 
embraces ‘* the study of the | seeking the English equivalent, detracts materially 
and | from the value of the work, but a still more serious 


on which the safety 
** Natural philosophy,” 
collection of created 


lamp depends, 


beings and objects,” 


Hunt on the manner in| exhausted the list of blunders even in this single 


A careless habit of giving merely a defi- 


** physics” include very nearly the same divisions of | defect is the plan of massing together several words 
knowledge, which certainly was not the case when | more or less allied to each other, and treating them 


Mr. Hunt wrote his book on the subject. 
an intelligible definition of ** sulphuret of hydrogen,” 


Here is! as if th y were synonymous in meaning. 


What, 


for instance, do our readers think of the following 


which we commend to the attention of candidates | as an example of the precision and accuracy which 
for the honour of Associate of the School of Mines. | should distinguish a good technical dictionary, and 
** This gas, commonly called sulpburetted hydrogen, | do the authors mean to say that each one of the 
is invaluable as a reagent in separating one class of | French words may be exactly rendered by any one 
metals from another, is precipitated by it in acid | of the German and English meanings? 





translations of the titles of foreign patents in the 
Commissioners of Patents l, which for years 
past have been an unfailing source of amusement to 
us when our professional contemporaries have been 
discreet and the comic papers dull. 

lt isnot without a sensation of relief that we turn 
which, howée ver, 


Je urn 


our only reason for noticing it is, that it contai 


mm & 


care has been expended on the compilation, and so 
far as our present subject is concerned, it is 
thoroughly reliable. It is arranged on a somewhat 
plan, the French-English, and English- 
French parts be ing give n on the same page, al d the 
genders are indicated by printing the words in diffe- 
rent type. ‘The ‘Tables showing the comparativ: 
values of English and French money, weights and 
measures, are very useful, and in most cases the 
compiler gives, in addition to the exact value to 
several places of decimals, the nearest value roughly 
for ordinary or conventional use. The barometer 
‘Tables are particularly neat, the tube of the instra 
ment being represented by a double line, on on 
side of which are range d the equival nt he ights in 
English and French measures respectively. ‘The 
author claims to have included more than thre 
hundred and forty thousand words in his little book, 
which, he says, weighs little more than 4 0z. To 
do this, he has been obliged to use cruelly small 
type, but the author being himself a printer, the 
typography has been carefully attended to, and tl 
work must be pronounced a most beautiful specimen 
of what is sometimes patronisingly called ** country 
printing.” 

SODA WATER MACHINERY AT THE 

VIENNA EXHIBITION. 

ABOUNDING as it does in objects of interest and 
usefulness, the Vienna Exhibition does not include 
many matters of greater interest, with the thermo 
meter at 90° in the shade, than the soda water ma- 
chinery there shown. If proof of this assertion b 
needed, it is to be found in the constantly thronged 
condition of the pavilions which are met with at 
various points in the grounds of the Exhibition, 
where American iced drinks are dispensed, as w' I 
as the crowded state of the numerous stands in the 
Exhibition devoted to the same purpose. ‘These 


| pavilions—one of which is constructed of iron—ar 


elegant in design, and have been erected by Messrs. 
Dows, Clark. and cain of Chandos-stre¢ t. Le nd n, 
and from them, as well as from the stands to which 
we have referred, this firm supply eager visitors 
with drinks, the machinery for preparing which 
we now intend to describe. Besides being ©€*- 
hibitors, Messrs. Dows, Clark, and Co., are the sole 
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lhe cylinder is then placed upon the agitating rack, 
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ncessionaires for supplying American Soda Drinks 
the Exhibition and grounds. For the purpose of 
meeting the demand, they have in the grounds a 
neat-looking house of corrugated iron placed near 
the eastern extremity of the Industrial Hall, and 
which is their factory. Here the aérated water and 
syrups are manufactured, and thence conveyed to the 
navilions and marble stands before referred to. 
From the first manufacture of aérated water at 
Geneva, by Gosse, towards the close of the last 
tury, and its subsequent introduction into Paris 

by John Paul, a great amount of inventive talent 
has n expended upon the various apparatus for 
preparing and supplyimg the beverage. In America 
s has been especially the case, where the enormous 
mption has led to the introduction of apparatus 

for serving soda water on draught, which has to 
some extent superseded the bottled trade. Amongst 
first to conceive and carry out in practice this 
idea was the firm of Dows, Clark. and Co., 

| their enterprise has not been confined to the 
United States. At the Paris Exposition they had 
r stands, and they have established depots in 
London, where their icedsoda creams can be obtained. 


Che apparatus for the manufacture of these beve- 
rages, a8 examined by us in the Exhibition at 
Vi a, consists first of the machine for making and 
ttling aérated waters, shown at Fig. 1 of our 
gravings. It is a machine for generating the 


irbonie acid gas, and in it can be used either 
pulverised marble, whiting, or bicarbonate of soda, 
which is acted upon by sulphuric acid, the flow of 
into the generator is regulated by the lever 
A is the body of the generator, B the reservoir 
the acid, and DD the washers through which 
gas passes, and is purified on its way to the 
r. E is the pressure gauge for ascertaining 
ngth of the soda water, and which indicates 
pressure in pounds per square inch. C is the open- 
through which the whiting or marble is intro- 
linto the generator. P is the blow-off pipe, 
above which is the handle for agitating the 
ents of the generator. The lower part, R, of 
blow-off pipe leads to the waste tank. F isa 
safety valve, and H a pipe leading from the gene- 
tor to the acid reservoir to equalise the pressure, 
lhe cylinders for holding the aérated water are 
vn at CC, the pump, Q, being used to supply 
water to either cylinder as desired. In the first 
tance the two cylinders are filled nearly full of 
water, and then charged up to a sufficient 
re, when the cocks, K and L, are closed. 
v J leads to the bottling machine, and 


for 


I 
ven desired the aérated water is let on by turning 
er the cock N or M. When either cylinder is 


ty the cock is closed, and a further supply of 
iter pumped in with the pump, Q. The water is 
ged in the cylinders by the small taps, OO. 
\fter filling with water, the carbonic acid gas is let 
y turning the cock as before, and by agitating 

the handles, another charge of aérated water 


in a very few minutes, and with little 
The gas in all cases passes through the 
hers, D D, and is thoroughly purified. The 
rator and cylinders are made of thick copper, 
rmier being lined with lead, and the latter 
y tinned with pure metal. 
Chis constitutes the apparatus for manufacturing 
water for bottling, but for supplying the 
where the iced drinks are dispensed from an 
tus, a modification of this arrangement is em- 
In this case the machine for gencrating 
rbonic acid gas is mounted on a frame by it- 
\ flexible pipe is atta hed to the washer, D, 
er end being connected to a portable copper 
which holds about twelve gallons. ‘Two 
» placed across the interior, having apertures 
| discharging pipe ex- 
the bottom of the 
the sides of the 
| <1 in an iron frame 
being charged. When about to be charged 
ider is first about two-thirds filled with pure 
f desired to have it strictly soda water a 
t d in the water. 





‘“arbonate of soda is dissolve 
nected by the flexible pipe to the gas gene- 
The gas being let 1 and the cylinder 

ated on the pins, the water striking against the 

s broken, and the particles separated, so as 

w the carbonic acid gas to unite very quickly 
roughly with the water. When sufficiently 
i with the gas, which is determined by the 
ire gauge, which should stand at 180 Ib. after 


SODA WATER MACHINERY, AT THE VIENNA EXHIBITION, 


CONSTRUCTED BY MESSRS, DOWS, CLARK, AND CO., LONDON. 
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the tap is closed, and the cylinder transferred to the 
place where the water is to be used. This Ameri- 
can system possesses many advantages over the 
ordinary method of manufacture. The gas does 
its own work, and steam power is not required, the 
saving in labour being stated to be 50 per cent. 


being of course very considerable. 

The apparatus for dispensing the iced bev« rages 
is shown in section at Fig. 2. In the centre 1s 
placed the can, M, which holds the cream, and 
above which is the ice cutter, destined to reduce 





water and gas have been thoroughly agitated, 





the block of ice, G, to the condition of snow. On 


upon the English system, and the saving in fuel | = 
! ; : | cylinders, E E, and the syrup cans, C C, as repre- 





each side are the copper tanks, in which are placed 
the syrup cans, CC, and the cylinders, EE, all of 
which are enclosed in a marble case, AA. Di- 
rectly above the ice shaver is the cover, B, pro- 
vided with silver-plated knobs, for convenience of 


| removal to introduce the block of ice, G, and 


smaller pieces, into the compartments containing the 


sented. The draught tubes, J, are connected with 
the cylinders by a pipe for dispensing the soda 
water, and below them are the syrup taps connected 


| with the syrup cans. Underneath are the pipes 


furnishing the soda water, and also for leading off 
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1 ; - waste water. Fig. 3 is a central cross section lan adjustable and flexible blade for the feeding of | considerable improvements, which we shall after. 
hs Hs: of this apparatas, which shows the i tter or| the flax, the machine being controlled by means of | wards notice in detail. We may say that the 
‘ i . rin position for work 4 A is th e | a footboard , M. Julien Isido Lefebvre seeks to| spinning of flax, of he mp, and of jute, is repre- 
i re) ‘ Te) ~ 4 I +} +e prey ith the P wertfal a nof his n achine, sented at the Vienna Exhibition only by the two 
4 a w : f P ia alla of the raw material, and to remove all| firms mentioned above, with the exception of 
AB ox k rlutinous substances in t stem by the application | a spinning machine on Reynold’s systeth, exhibited 
+ » hay -" , on if a iet of water. | by Mr. 'T’. Barraclough, of Manchester. This latte; 
: ne : in ‘ a .f F [wo peculiarily const ted flax-breaking ma-| machine is really very simple in its constractio 
‘ ted ‘ i) ! ire to be Peen i t! \ litura Ha if riand is of general use and application, as Contr 
‘ ; vw Austria and Hungary ; th 3 ex 1 by Herr! yarn, cords, and ropes, &e., may be spun with jt 
) hy" F. Neumann. of Leobe £ i ver by the | The machine constructed like a spinning wh, 
‘ bh and w v Slavonische Maschinenfabrik, ‘] r, of Easek its parts are made stronger are adapted { 
" " Tt the ¢ ratus t I former of these mac v l ge | powe roll firmly taste 
’ w t he foll presses th nstruction, requiring th four horse | to a spindle v a tube on its further e 
ey ler, which shave » drive it; it is marked “ Pat Lu 1 N to which the mass of fibres is brought, pa 
4 | alis ‘ p be sth, | mann ” but has with respect t the arrat t i verai openings f the tube and back ag 
t f the cream | of the cutters much ri t ind coming thus into t irm of the wing, w 
p lo the ice cream tl |b ilt by Kaselowski, wh w i] : hollow and q led w slots. From the wi 
‘ rup ar i in W r, | Lhe machine by Luft and Neu s) t thread is br ht to the pirn, where it is w 
; P hanes and | structed for hemp, but may ’ sed ip A forward and backward running serew,. and 
* popular wherever it | breaking of flax, contains five pairs of rs W at provided wit! | pins and connected 
Z } pparatus ‘ sed nives arranged ina rve, each roller r pl the | bin, produc the alternate motion of 
‘ f | Italian marl led with fourt knives. | t s of | pirn, wh e the winding off of the thread is eff 
: , ; én ; : iy rs is made to o und can make betw » the proper manner. The taking off of ¢ 
4 lt ' BYI 100 and 500 strokes per whilat t low material is done by hand, so that, as we sta 
‘ ‘ tape a : j 2 "y ‘ ries of rol! ra advanes put siow Lh ulready above, the machine is nothing else but 
d t j : very le in | is said to possess many advant lj ited irge spinning wheel, the motion of which is eff ] 
P h the | break, with the attendance men, f ; y mecha ui power, whilst the manual la 
r } 5 rw con- | 20 ewt. of stems per hour, h w 1 cert ’ l to the formation of tl fibres. | 
oi A drawn | n enor! is prod D \W on t mac! s exhibited in tw es: ti one for str 
' : ; in ribut this to t I l f jute, Manilla hemp, hemp, flax for rop 
cand P : ult | } n that cutters w sust £ produc gin ten hours between 40 and 75 k 
eaees land tear, The execution and workma p of t gra s of yarn, for which production al 
, " , t} exhibited leaves much to be desired 1 of a horse power is required, ‘The oth 
A ‘ Ihe Slav macl is very | \ ts f finer yarns of the same materials for cor 
. | t cont 3 nine pal ! Ww a| ropes, &c., and supplies in ten hours about 4 
; : : a ; y ' | k for l-back motior Che chi reaks | grammes of yarn with one-quarter of a horse | 
g i flax in a eatiaf ry! ! ! I} space req 1 by this ma hine is 3 ft 
R } { } ry » that t brok« t out as if | by 2 ft., whilst larger machine measures 5 ft. § 
w f ‘ sre 2 crisping asted as w g1 by 3 ft 
\ 1 Mess Dows. Cla und x | hemp! y! worked p by t m 1 M Barra ih exhil further two ba 
: P , and stands with the water in| Three |! e power is required to driv and | ct 8 for stri L¢ i 7 
} i purpose they u th: he-st jt pr duct nm 1s stat 1 to be for | ip 12 } tw » al it ther ! e ba : 
| 1] ented by Mr. Hi ( l. The} per day and for flax 18,0001b. In the German | Wi le the agricultural departn 
I f har f sickle partment of the Agricultural Hall we find t and « y t exh 3 of flax, plar 
‘ +} ins 1) 3 of flax-breaking machines represented. We | models of 1 g stov d apparatus, as, foi 
off , +} ; ' of t sy r ment! first the ma e worked by hand ¢ ] | &tar Span h, Portug il n ex 
: Ww ) preases | I nt ected by Kas wski, especially for the {| & At the Dutch exhibits of flax, we find 
: ag tt ; t} | ball is y | 3 | farmers ; this mac! has a roller with cutters ple instrument iby t rural populatiw f 
| k when t } to |} pened land oscillating knife, which, besides being moved | t! prepa it of their flax ps 
at fa int nular space formed ar 1} und down by means of a crank, has a partly circular | used to be cessities at ¢ y farmh f 
/ the int f k of the bottle a few inches| , acting thus in a scraping manner upon the | ample, t wooden hammer for I y 
7 f; ‘ It is satisfactory to know that | *tems of the flax. The feeding roller is prov the flax, the highly painted | & 
Mi D ( k and Co.. have been awarded | With a fore-and-back motion, whence the mater | Bef concluding tl tice of appliar 
. the M lof] ey for their interesting | Well prepared, gets under the cutters. ‘Th: it g | preparing fibre ter f ead tring 
: and f t jmachine by Kaselowski does not contain radi ropes, we should 1 ‘a + | 
} blades, but is pr ywided, like a water wheel, wit northern latitude W ! | l ite does 
ry ae We : eS es . eeeeeares , | Dlades mounted upon the cylinder. ‘The stand and! allow of cultivating the } f the p and 
TEXTILE INDUSTRY AT THE VIENNA] working hole are provided with a movable and | flax, another material for the } f ty 
EXHIBITION N LV, | feat j ‘ g board, an arrangement w fa ning has bee introd d | i 
: liv i Ii. ¢ ve ny t neavy it 1 ul lades Sha i! t W lw ! I I i ij 
| ] text ichinery for the preparation of tl the 1x These machin ire built by Mr. W of the ft m ¥ 
flax is t 1 than that of cotton Hallerberg, engineer, of Mind ind they c be ) ft 0 ft We f 1 ar x I M 
t d rf er article. Although ther | obtained for the moderate price of 45 Ss purpos ix x! 
are to | Vienna Exhibition a number ey Wameck, of Oels, exhibits tw tems of flax Mes Ww. Gil wd S of |} ed. 
: of flax-hi I me they | breaking machines, one of which conta an | Gother gy, which | s y 
‘ w OF | we may rizontal plane, si s of roll t | é working mat ery, and w W 
. y y that “ hemp, a of which are fixed, e lower ones are put in | under that se« Lhe y 
‘ j ’ r é exhi fia nate motion inge! 3 cor n of | wl length i l , 
4 M S. Lawson and S of Leeds; M t k The 1 uve a dia r of { lurable, and y be used ' { 
( I 1 Falls | iry, I and the upper rollers are loaded ] ‘ id of | or the may be tw 1 id ti Ives 
Mr. T. Ba f Ma ind Mr. T.| Wameck’s flax-breaking machines contains »| great str i ) 
F} S f Halifax er, we ah , of rollers, the forward and backward motion | ing example of i xt ius é 
n m that M. G f ‘ exhibits i which is pr Mluced by a wheel tor, and its| ted with w working } wh of i 
the Belg lepart t! ricultural Hall a | alternately gearing into the ont the other disc of has also vey } VV 
series of the I ; f worl lax, to|the two axles. On account of 1 ector be lmay also ut les of prey , 
which f ns have been added n two parts, the larger o for g the for- cane, a w fort fact f 
and t wi ex s or f little terest | ward, whilst the smaller | ces the back- ts, & t| , 
o! K i eaking ward a n, a nt ft fla lf t W wd } 
ex y Belgiu “ on tw n the r s is eft | An t . \i A \i 
is designed 1 patent M eg { nt we find a flax V f t I 
( trai, whilst t! lby M. J by Dr. ¢ vel , . ) 
Isidore Lefebvre, of Br " f . nder system. al @ | wit} at ; 
his numerous con t 3 | f ‘ lers, whilst tl t pparat i 
dustry M. Lagae ( hat i bv two foot \ vided wit 
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PRESERVING THE CUTTING EDGES OF 
ENGINEERS TOOLS. 

hese times of dear labour every feasible system which 

sime at economising that commodity is entitled to con- 

a tion from such persons as have interests that may 


In t 


-s affected by the economy. Labour-saving appliances 
" never so much in demantl in the whole history of 
mechanical science as they are at the present time, and 
“se no apology is required at our hands for bringing 


er the notice of our*readers an account of some results 
that have lately been accomplished in connexion with the 
: omy of iron turning. 

The wear and tear of cutting tools in iron turning may 
he very greatly diminished by the application of the system 
of which are about to speak ; but still more important is the 
fact that an immense economy may be effected both as re- 

is time and expensive machinery. As every practical 
rand iron turner well knows, a turning tool de- 
teriorates in cutting power in proportion to the temperature 
‘ t is permitted to rise in the operation ; in other 
if a turning tool, providing that it is of the proper 

y as to hardness and toughness, be kept perfectly, or, 

ts, moderately cool, its cutting power is most sur- 
But the ordinary method that has 
en in operation for cooling, or attempting to 
ng tools while in action, is very ineffective, inas- 


per longe d. 


cuLung wu 
e water used as the cooling agent cannot possibly 
the cutting edge of the tool. How could it possibly 

rwise, seeing that the stream of water is allowed to 

the shaving that is in course of removed, 

W the cutting edge of the tool is embedded more or less 
y in the substance of the in course of 





being 
mass of iron 
» 421 of our fourteenth volume, we published a 
‘ Mr. William Clay, of Birkenhead, before the 
{nstitut of Mechanical Ex on a mode of increas- 
tting power of tools by keeping their edges cool 
werful jet of About th time Mr. 
| 1, now of Glasgow, had independently worked 
e idea, and these two gentlemen are jointly in 
the introduction of what promises to be an im- 

t source of economy. 
lof ap 
turning t 
wit t street 
; 


e t bys 
rineers, 


water same 


lying the system of 
ols 
mains, 





p is to connect the delivery tube 
with an overhead cistern 
th a ball-cock tap, ther form of reservoir 
affording the desired pressure and continuity of 
ered throu a fine nozzle im- 
nderneath the interi y of the turning 

\ pressure of 10 ft. is generally found in practice to 
t ection to using a pres- 


sufhcient, but 
ft. or 104 it can be regulated and 


water or 
Ww 
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orany « 





latter is d 





which eli 





r tr 
yr ext 


el y 


there is no obj 





t.. U ismuch as 
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the stopcock with whi the apparatus is 

It rces of economy obtained by this system are 
first place, as the turning tool remains quite cool, 

may be run at a much greater speed than is 
case, which means that a great deal more work | 

» in the same lathe, or the same amount of work 

Jler number of lathes. From the results of nume- 


ils extending over several months, the fact has been 








tly demonstrated that the ordinary rate of cutting 
ubled without any injury to the tool, while in 
avery high speed is possible. The increase of 
rather of work done, has | observed to vary 
) up to 700 per cent., and in rather ¢ xceptional 
increase has been 900 per cent. In two instances, 
chilled cast-iron rollers for paper-making machines 
ng turned, the w rk dor was increased 400 per 
In any case, where there is sufficient belt power, the 
speed need never be less than 1 per cent.; for 
ason, namely, that a tool while cool will cut at 
the speed that is possible when it is bot, and at 
r speed a tool may be working by the ordinary 
method of cooling, it may be doubled if the 
t is applied. It may now taken as an esta- 
| fact that the tool need be no longer the measure 
1 at which a lathe may be driven, inasmuch as many 
ost powerful lath s in the kingdom could not be 
with the “cut” and “feed” which the tools would 
i with the greatest of ease. Depth of cut and 
seem not to affect the tool if it is properly cooled 
facts have a most important bearing upon the pro 
f the engineering trade, now that labour is so scarce 
, and competition abroad is so keen 
ing this system of « ng the cutting tools, 
ible to tur i the hardened tyres of locomc- 
the same spec i as those which have not been 
and, leed, tyres whi ild not be turned at 
need with which the iid be driven, and 
I eon l, were after 
npleted wit the ordinary 
f new tyres. Tl lemonstrated 
ir, W t] y, at tl ay workshops 
s, aur Glassy been running 





ee years. 


y many of our most eminent engineering firms 
ulopted it to a greater or lesser extent. Some have 
lied to all their lathes, and others are practically 
value for their own special satisfaction. It will 


be concluded that the invention of Mr. Horton is of 


when we mention that such firms as the follow- 


ue, 


ing have practically tested it in their works, and are now 
being supplied with the necessary apparatus for carrying it 
out: Sir William Armstrong and Co., Hawthorn; Palmer 
Brothers ; Sir Joseph Whitworth and Co, ; Sharp, Stewart, 
and Co.; Hick, Hargreaves, and Co.; James Watt and Co., 
Soho Works; Fawcett, Preston, and Co., Liverpool; the 
Manchester, Sheffield, and Lincolnshire Railway Company, 
at their Gorton Works; with various other firms at Liver. 
pool, Salford, Bolton, Burnley, Accrington, Barrow-in. 
Furness, Glasgow, and other places on the Clyde, Leith, 
Kircaldy, Dundee, Aberdeen, Belfast, &c. 

— * 

PNEUMATIC FOUNDATIONS, 
To Taz Eptror oF Exotyexniye. 

Srz,—I am again compelled to ask the favour of space in 
your columns to notice the recent letter of Colonel Roebling, 
published in your journal of the 27th of June. 

To justify offensive personalities he states that I charged 
him with wholesale robbery, not only of my own ideas, but 
also those of several others. 

My letter does not bear any such construction. I alluded 
only to my air-lock arrangement, not because he had not 
copied others, but because that was the only one with which 
he connected my name in his pamphlet. ‘Nor did I charge 
him with the robbery of the ideas of several others. He 
stated that I had put in practical use the plan of Pfaun- 
muller. This I denied, and referred to his Brooklyn caisson 
to prove that it was he and not I who had udopted 
Pfaunmuller’s design. 

Colonel Roebling indirectly asserts that in my east abut- 
ment I copied the design of his Brooklyn caisson. Yhis can- 
not be seriously believed, even by himself. His misappre- 
hension of the principles involved in the construction of this 
caisson, as shown in his effort to prove their similarity, 
would be, to engineers familiar with both, a sufficient refuta- 
tion of his assertion. He says ‘‘ There was the same compact 
heavy timber roof composed of sticks crossing each other at 
right angles.” It is a remarkable fact that no two sticks in 
the whole roof cross each other at any such angles. Aside 
from the fact that both caissons were chiefly formed of timber, 
and that both contained air chambers, there was no similarity 
between them either in plan or construction. Besides, my 
caisson was nearly completed before I saw the Brooklyn 
caisson. From my inspection of that, and the experience 
related by Colonel Roebling in his pamphlet respecting it, I 
think it will never be copied. 

He supports this assertion by another equally un- 
founded, viz., that I ridieuled the idea of using timber 
when he was in St. Louis in April, 1870; the inference 
being that I adopted it in this caisson in consequence of his 
visit at that time. To refute this, it is only necessary to 
state that the designs of the east abutment caisson were then 
completed. The contract for building it was made April 7, 
1870. Besides, on page 26 of my report of May, 1868, I 
stated that it was intended to fi this abutment on a 
timber platform resting on pi/es ; it being at that time deemed 
by me too expensive to attempt sinking it to the rock, 136 ft. 
below high-water mark, as was afterwards done. I never 
approved of placing timber under the channel piers, for I 
believed the alternating pressures of the arches on each side 
of them, when loaded and unloaded, would produce an ob- 
| jectionable degree of oscillation in the piers if based on a 
material so elastic as timber. 

Colonel Roebling asserts that the sides of the caissons of 
my channel piers were “notoriously weak.’ I have no 
knowledge of any weakness in them that was not easil 
remedied without creating any anxiety on the part of myseif 
or assistants. Certainly none occurred of such importance 
as to become notorious. 

I confidently predicted, he says, the upsetting of his 
Brooklyn caisson the first time it was inflated 

In this Colonel Roebling is mistaken. To lessen the 
draught of his caisson while towing it into position, Colonel 
Roebling proposed to fully inflate it. He claimed that it 
could be kept so while being towed. This I doubted. As it 
had no air-tight divisions in it, I believed it could not, be kept 
from tipping or rolling when inflated, and that it would thus 
lose a large portion of the air. On this simple difference of 
opinion he has the temerity to say that I predicted the up- 
setting of a floating wooden structure 102 ft. wide, and only 
14} ft. deep, simply by the inflation of the air chamber 
within it. 

With much satisfaction Colonel Roebling states that the 
cofferdam around his last pier proved a complete success, 
while for the lack of such foresight as he manifested, the one 
around my first one proved a failure. It would have been 
more generous, and quite as truthful, had he stated in this 
connexion that mine answered all purposes until the pier 
reached the bed rock, and then it served to protect him 
while inspecting my caisson at that great depth. He could 
have added also that my improvements in the second pier, 
and in the east abutment, enabled m« 
use of cofferdams entirely as soon as the caisson rested on 
the sand; and that I demonstrated this fact in time for him 
to have saved the useless expense of the cofferdam of which 
he boasts 

On page 75 of his pamphlet we learn that the bottom was 
dredged to a uniform depth of 37 ft. below high water to 
receive the New York caisson. The depth of the caisson was 


ind 
ind 


with the caisson inflated would require at least 8 or 10 ft. in 


much greater than that of the masonry. This in high tide 


would leave the masonry from 2 to 4 {t. above the water with 
the caisson landed on the bottom, and this proves how absurd 
is the statement in his letter that “the function of that 
cofferdam was strictly confined t 
deep water and a tideway, where any support 
Support by screws in suc 


the flotation of a caisson in 
“1 screws 
a case, 





was out of the question.” 


or by cofferdam, was totally unnecessary, the river bottom 
supplying it. 

_L understood at the time of sinking it, that the real object of 
his cofferdam was to lessen the pressure on the bottom of fhe 
caisson under the fear that rock might be encountered on 
one side, with sand on the other, on reaching the bed rock, 
and that this might, without the buoyan¢y of the cofferdam, 
cause a tilting of the pier. My practice proved this was an 
idle fear. My east abutment caisson has a base of only 5000 
square feet, and that pier contains below the water line over 
40,000 tons of masonry. My arrangement of air locks and 
air shafts enabled me to dispense with « cofferdam for it 
during the last 90 ft. of its descent, As the masonry of the 
New York pier below water weighs less than 30,000 tone, 
and has a base of over 17,000 square feet, of course it would 
have more readily enabled the dam to be omitted, so far as 
danger of irregularity of bed rock is concerned. We are told 
in his letter that one of its purposes was to form a wharf 
around the tower; but at page 78 of his pamphlet the wharf 
idea, it seems, “ was abandoned, owing to the necessity of 
strictly confining the expenditure of money to the bridge 
proper.” We learn that another purpose of this dam was to 
protect the supply shafts and mad pipes which were outside 
the masonry. A glance at the horizontal section of the 
caisson will show that this method of protecting them, cost- 
ing 50,000 dols., was excessively expensive; for in addition 
to it we are told on page 74 of his pamphlet that the caisson 
was surrounded by a wall of sheet piling Gin. thick. 

In view of the pending suit it is not the interest of Colonel 
Roebling’s company, or of himself, to admit that any advan- 
tage whatever could result from using my improvements, and 
this may account for the variety of reasons given for retain- 
ing the dam. Colonel Roebling now, indeed, expresses an 
opinion of my air-lock design, not at all calculated to elevate 
it in the public estimation. When, however, one appropriates 
the property of another, and strives to avoid acknowledging 
the fact, or paying for the use of it, his views of its value 
are generally received with some grains of allowance. In 
this case the public will doubtless appreciate the humility 
with which, for two whole years (prior to the suit) he 
silently, not to say patiently, fathered this worthless design 
without amurmur. But patience cannot endure for ever, and 
now it is laid at the door of Cochrane, Bush, Pfaunmuller, 
Castor, and finally, my esteemed friend, F. E. Sickles, is 
made to father, at the last moment, “the practice of placing 
the lock entirely within the air chamber close to the 
bottom,” which we are told “ is one fraught with the greatest 
danger.” 

The colonel says: “I intended to have placed the locks 
of the New York caisson entirely above the air chamber, 
but was deterred by the frightful waste of timber in- 
volved.” After returning from St. Louis, however, he boldly 
adcpted the practice “ fraught with the greatest danger.” 

The distinguished inventor of the world-renowned “ cut- 
off” doubtless knows the purpose of Colonel Roebling’s 
eleventh-hour acknowledgment of obligations to him when 
he says, “I am equally indebted to Mr. F. E. Sickles, who 
was then sinking the cylinders of the Omaha Bridge in 80 ft. 
or 90 ft. of water with the air lock at the bottom of them.” 
Mr. Sickles can tell him that my design would be as un- 
necessary, and as needlessly expensive, if applied to a 
pneumatic cylinder, as would be an air pump to a non-con- 
densing engine. 

Any engineer knows that if the lock be located above the 
air chamber, although at the bottom of the air shait, it must 
be entered from the top, and left through the bottom, and 
this alone precludes the convenience of side doors, and other 
important advantages resulting from my location of the locks, 
and which were admitted by hundreds of engineers who 
visited the air chamber of the St. Louis caissons. Owing to 
the vast difference in area of the chamber of a pile and that 
of a caisson (being as one to one or two hundred), these 
advantages, and the convenience of access, are of but little 
im portance in the pile, but very great in the caisson. 

It will not avail Colonel Roebling even to say that I 
simply did what in “the abstract” had occurred to others 
before. When my suit was commenced I was informed that 
one of his assistant engineers had been detailed to examine 
into all published records of similar devices, for the purpose 
of refuting my claim to novelty. The result of this research 
has been made public to a considerable extent already by 
himself, and to a greater degree in the legal answer to my 
suit, but so far nothing has come to my notice affecting 
either the validity of my air-lock patent, or that of the pipes 
used so advantageously by him. No one has ever proposed 
in the abstract or in the concrete, so far as I know, to locate 
the air lock within the air chamber, either in pneumatic 
piles or caissons. 

Colonel Roebling strives to make his readers believe that 
Pfaunmuller’s abstract idea of placing the lock below water 





to dispense with the | 


| 
j 
| 
| 


depth of stone ontop of it, as the area of the caisson was 


} 
| improvements in the plan of construction 


days in critically ex 
being sunk 


in the air shaft is all the same as placing it in the air 
chamber. Pfaunmuller’s idea can scareely be better under 
stood from his own drawings than by reference to the aceom- 
panying Fig. 1, showing a section of half of the Brookiyn 


caisson. By comparing the location of the lock in that and 
in Figs. 2 and 3, the reader will see the difference in my 


location of it and that in the abstract idea. 
To show that ample opportunity was given Colonel Roeb- 
ling to inform himself of all my designs, I will be pardoned 


| for quoting from a very recent private communication received 


by me from one of the most distinguished American enginecrs, 


22 ft. of pine timber roof, and 9 {t. of sir chamber, or 31 ft. | and which gave me the first notice of Colonel Roebling’s recent 
in all. At page 23 be shows that the caisson could be fully | letter. Speaking of this letter, this gentleman, who was in 
inflated without tipping. To submerge such buoyant timber | St. Louis at the time of Colonel Roebling’s visit, says, “Two 


things in it surprised me—one was the severe personal re- 
marks against you, the other the studied effort to detract 
from your merits as the inventor and designer of important 
and method of 
sinking plenum pneumatic caissons. . Knowing as I did 
the pains you took to exhibit to him all your plans, to the 
minutest detail, and knowing that be had spent at least two 

ining the cai and piers then 
. . Twas struck particularly with the perfectly 
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DIAGRAM OF AIR LOCKS OF THE EAST RIVER AND ST. LOUIS BRIDGES. 


FIG I 


f 
7 oe 
i 


+r 
ce 
=s 
= 
= 
> 
= 








neligraras 


& 


free and liberal manner in which you devoted your own time | caissons” he withholds from his readers that which constituted | 


and attention to those gentlemen on the works and in the | the principal misstatement contained in his paragraph, and 
drafting office, in order to enable them to take full advan- | which, as it directly attacked the validity of one of my 
tage of all the beautiful practical methods you had devised in | patents, justified me in romptly disproving all the statements 
connexion with the caissons.” in the paragraph by showing that neither Cochrane, Bush, 

Colonel Roebling says that he designed the double locks of | or Pfaunmuller had ever proposed to do what I did, viz., to 
his New York enisson in May, 1870. This was after his visit | place the air-lock in the air chamber “ in masonry caissons.” 
to St. Louis, and after mine were in the hands of the con- | If he knew the paragraph was mutilated, the omission was 
tractor. Fig. 2 is a section through the locks of the New | clearly for the purpose of misleading the public, and unfairly 
York caisson; Fig: 3 is a section through those in my east | placing me in the position of cavilling at a harmless para- 
abutment All of my caissons had the locks similarly | graph. If the omission was, however, unintentional, he will 
located. No. 1 was designed before, and No. 2 after seeing | of course merit the charity of the whole engineering fra- 
my caissons. In the diagrams, A is the air lock, B the sir | ternity, for an engineer acting under the stimulus of the 
chamber, C the sand pipes, D the air shaft, E the supply | most honourable motives possible, who cannot correctly copy 
shaft, F the water shaft, and G the cofferdam. his own ideas, when comprised in the small limits of a 

Colonel Roebling says, “ 1 am compelled to state, however, | single paragraph, cannot be morally responsible for uncere- 
in justice to myself, that inthe arrangement of the New York | moniously appropriating the ideas of others. 


caisson, I was not influenced in the slightest degree by the The following is a true copy of the paragraph Colonel 
work of Captein Eads.” If this be the case, the similarity | Roebling undertook to reproduce : 

in design of his caisson and mine must be recorded as the “ The idea of placing the air lock at the bottom of the air 
most remarkable coincidence in the history of civil en- | shaft, below the water level, in place of above it, in masonry 
gineering caissons, is not new, having been proposed in England as 


Colonel Roebling can only lessen the weight of testimony | long ago as 1831 by Lord Cochrane, and again by William 
which the diagrams give against him by proving the pricr | Bush, in 1841, and still later, in 1850, by G. Pfaunmuller, of 
existence of other designs containing any of the following | Mayence. It nevertheless remained for Captain Eads in his 
features E St. Louis caissons, to make the first practical application of 

1. A masonry caisson (or pneumatic pile) with the air lock | the same on a really large scale in this country.” 
placed within the air chamber. Having compelled me in defence of my own property, to 

2. An open top water-tight air shaft within a masonry publicly refute his published statements, he has now the 
caisson (or pneumatic pile) to give access to the lock, and | effrontery to charge me with an attempt to manufacture 
especially designed to obviate the necessity of an air-tight public opin on! 
shaft and a water-tight envelope or cofferdam around the Colonel Roebling evidently misunderstood my motive in 
outside of the masonry. | not mentioning my suit against hie company in my former 

3. The construction of such sir shaft with wooden staves | jetter. I did not do it because I thought that if it were 
forming ® vertical cylinder, as the most economic in material | shown that he had made misrepresentations respecting a 
matter where his professional reputation was even remotely 
concerned and which was then awaiting judicial investigation, 


and workmanship. 
4. The convenient circular stairway within said shaft. 


5. The combination of small pipes with the air chamber, | jt would place him in the embarrassing position of endeavour- | 
outside of the air shafts, to facilitate the discharge of exca- | ing by unfounded statements to obtain a prejudgment of the | 


vated material. ease in court. This I had no desire to do. By alluding to it 
i most cheerfully eolicit for Colonel Roebling the aid of | himself, however, and showing by his definition of the patent 
the entire engineering fraternity to discover in Christendom | jin question, that he fully understands that patents are granted 
the prior existence of any one of these combinations and de- | for new and useful combinations, and that the air-lock patent 
signs, all of which I claim were first suggested by me, and all | he assailed was simply one of position in connexion with a 
ot which were used by Colonel Roebling. masonry caisson, he unwittingly proves what I had too much 
The water-tight curbs inclosing the air locks of the | charity to expose. 4 
Brooklyn caisson were placed around them months after In your journal of May 16th I exposed the errors in 
Colonel Roebling’s visit to St. Louis, and were doubtless sug- 4 Colonel R vebling’s “ harmless paragraph,” and have here 
gested by what he saw there. The locks and slender air-tight | pointed out at least half a dozen more misstatements in his 
shafts, indicate the intention of using the old method of ater. This I have done at considerable rsonal incon- 
upper air locks, to be taken off and rey 
sinking of the caisson necessitated, inserting en additional | employment; I hope, therefore, any additional asseverations 
section of shaft under them. The fact can doubtless be | he has to make in the premises, will be reserved for the 
shown that this part of the work was too far advanced in the | authoritative tribunal to which he has forced me to appeal. 





shops to justify copying my entire arrangement of air locks | The solemnity of judicial procedure will insure more careful | 


in that caisson alao. statements, and give to them a greater degree of public 

All credit of originality in these designs being studiously | confidence. 
withheld from me by Colonel Roebling, proves to me the 
value of patent and copyright statutes 

In his pampbiet, at page 41, he states that the pipes (about 
50 in number) were put into his caisson without the precise 
mode being determined as to how they were to be utilised. 
The maker of my sand pumps was addressed to know the | 
cost of them, with a view, I suppose, of attaching them to 
these pipes. After learning that the pumps were patented, 
it was found that the most economic method in the world of 
discharging the sand was by blowing it out by the escape of - - . 
air from the air chamber, through these pipes, which Gene Susceptible.* By M. D. Sorente. 
not known to be also patented. This plan had been tried (Concluded from Page 174.) 

reviously at Omaha by Mr. Sickles, and was abandoned | 4, Syerem of line entirely metallic. 
yecause, as he informed me, he found it too expensive. At The substitution of iron for wood, as the support of the 
page 53 of the pamphlet, we are told of the tremendous | pails, interests ironmasters as wellas engineers. Our system, 
velocity with which the material was carried out with this | sanctioned by experiments that have been carried on for 
air blast, some of it to a height of 400 ft. This would indicate | nearly three years, has this remarkable characteristic, that 
a prodigality of power; he, however, seems satisfied it is | similar lines can be established in ordinary times at a less 
more economic than sand pumps, and | do not wish to con price for first construction than the Vignole line upon 
trovert his opinion on the subject. wooden sleepers. Enormous savings in maintenance evi- 

Colonel Roebling, with the greatest apparent sincerity, re- | dently emanate from this appliance. 
produces what he terms “the harmless paragraph which This metallic line, laid permanently down, is constructed 
roused the captain's ire.” Now he either did, or he did not | of iron chairs; that is to say, of Vignole rails carrying 
know that he was not stating the fact when he asserted that | invariably their supports, easily transported in that state, 
the paragraph he reproduced in his letter, was the one that | connected together by tie pieces (see the specimens and 
called forth my correction. He knew, or did not know, that | designs). If a rail becomes defective it can be raised to- 
he wutilated the paragraph by leaving out of it that which gether with its supports, and is replaced by another rail and | 
was most objectionable to me, and what, if true, would | support. The supports of the first rail can be used again. 
destroy the value of my asir-lock patent, which he correctly | These rail supports are upon a different principle to those 
defines as being “ solely one of position in connexion with a | —_—_- -___ --_-— - 
masonry caisson.” By omitting the words “in masonry * Read before the Iron and Steel Institute at Lidge. 


Respectfully, &c., 


St. Louis, August 8, 1873. James B. Eanes. 


IMPROVEMENT IN RAILWAY 
CONSTRUCTION, 
Summary of a Statement Entitled “ Studies Relative to the 
Improvements whereof the Consgruction of Railways is 


ed every time the | venience, and feel that my time is too valuable for such | 


| to lay a cable across the Strait of Mackinaw, the entrance 


FiG. 3. 





upon which the English Barlow rails and the German Hari 
wich rails rest, without having the inconveniences of th, 
latter (see our statement for the complete description of this 
line). As the iron supports possess a duration almost indeti- 
nite, it can be shown that after 36 years’ working, the kilo 
metric saving realisable is more than 174,000 francs. The 
same system, slightly modified, applied for tramways, affor's 
savings even still more considerable. For the railways in the 
interior of mines it also offers great advantages, and our 
system of ties may there supersede the use of wooden sleepers 
It is evident what fresh, fruitful, and important outlets iron 
works may find by the application of this means, the first 
expense no longer being an obstacle to the use of iron as the 
support of rails. 

5. System of fishing with bolts and elastic fastenings. 

The screws of the fish bolts, such as are used in the present 
day, under the influence of the tremulation caused by th: 
egg fed trains, rapidly become Joosened, and consequently 
the fishing becomes imperfect. It happens also that the 
violent shocks sustained by the nuts break the threads of 
the screws, and render the bolts unserviceable. The rusting 
of the threads of the screws is also a case of waste. (Our 
system obviates these inconveniences by means of simple 
appendages to be placed below the nut of each bolt. 1 
appendages are composed of a washer of caoutchoue encircled 
by a ring of iron upon which the nut rests after being fastenc 
By this means, as experience proves, the shocks are deaden 
and the threads of the screws thoroughly preserved. 1! 
junction of the rails is, therefore, much more perfect, the rol] 
of the carriages easier for travellers, and the preservation of 
the rolling stock mucl. greater. The Belgian Government 
has resolved to apply this system of fishing, which does 
cost more than about 60 cents per joint. This system does not 
entail any alteration in the form of the bolts, nor in the fish 
— It is consequently very easy for companies working 
ines to apply the same. 

6. Rails with crowns striated. 

It is known that the adhesion of the locomotives 
corresponds to a fraction of the total weight divided be- 
tween the coupled wheels. It is proved also that this 
friction increases in an inverse ratio to the surfaces in ¢ 
tact with the wheels, inasmuch as it then produces a sort of 
penetration of matters. It is this latter property that we 
utilise to prevent the sliding of the wheels upon heavy 
gradients, by supposing the useful adherent weight of the 
engine inferior to the corresponding power of the locomotis 
For this —— we make, upon the crown of the steel rail, 

coves inclined to 25 degs. upon the arch sufficiently close 
in order that there be no solution of continuity in the rolling 
[See the specimen.] It is perceptible that in this way the 
pressure of the tyres, per square centimetre, is nearly doubled, 
and the sliding of the wheels, equally weighted, ought to be 
effected with much great difficulty. We have not, up to the 
the present time, been able to determine this co-efficient, 
having experimented upon lines striated perpendicularly to 
the axis, but it is certain that the bite 1s considerably increased. 
Although the sliding of the wheels upon these rails takes 
place less rapidly, we do not think that the resistance tv 
the rolling will sensibly be increased, since the friction of 
sliding, or of rolling, is quite different. If the ulterior ex- 

riments are conclusive, these striated rails, which would be 
aid down solely upon heavy gradients, would effect a com 
plete transformation in the construction of the locomotives, 
and even in the railways, because the weight and axle might 
be reduced. The rails and the supports would consequen'!y 
suffer much less. To ascend very steep gradients upon * 
railway with stiff curves would no longer be a problem almost 


| unsolvable. We draw the attention of engineers to this i- 


novation. 

Nortu Americas Movuntains.—The highest mountain in 
the North American Continent is Mount St. Elias, in Alaska, 
the elevation of which is 17,900 ft. Next in height comes 
the volcano of Popocatapeti, in Mexico; the elevation of this 
volcano is 17,884 ft. 





Tue Srratr or Macxrxraw—Two unsuccessful attempts 
Lake Michigan, have recently been made. In the first at- 
tempt the bottom of the Strait was found so uneven an‘ 
rocky as to give little hope of the durability of the cable 
when laid. The laying of the cable was attempted a second 
time at a different place, but the cable was then too short to 
span the Strait. The cable expedition has consequently re- 


| turned to Detroit, and a larger cable is to be manufactured 


for a third attempt, which, it is to be hoped, will prove more 
successful. 
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RAIL-STRAIGHTENING MACHINE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. WAGNER AND CO., ENGINEERS, DORTMUND, WESTPHALIA, 
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We illustrate above a well-made machine for straighten- 
ing rails and light girders, built and exhibited at Vienna 
by Messrs. Wagner and Co., of Dortmund, Westphalia. | 
As will be seen from the engravings, the machine consists | 
of a strong bedplate 7 ft. 9in. long, 5 ft. lin. wide, and | 
1ft. 7in. high, on which are cast at the front side two | 
strong brackets, each having a dovetail groove, in which 
slides a wedge like vertical rest for the support of the rails 
to be bent or straightened; these vertical bearing pieces | 
are each provided with a handle, and are moved by hand. | 
The bedplate has cast on its top a cylinder with four | 
brackets, upon which are placed the two uprights carrying | 
the driving shaft; whilst the pressing ram passes through | 
the cylinder. This ram is moved forwards and backwards | 
by a single-threaded screw 6in. diameter and 1} in. pitch, 
arranged as shown. The outside width of the machine | 
over the uprights is 4ft. 8}in., whilst the height from | 
centre of driving shaft to top of bedplate is 3 ft. 5in. The | 
driving shaft carries two pulleys 2 ft. 6 in. diameter and | 
8 in. in width, which run loose on the shaft, but which can | 
be made to drive the latter by means of a hand lever, which 
shifts friction cones keyed to the driving shaft. One pulley 
is driven by an open, and the other by a crossed belt, and 
the right or left-hand motion of the screw can thus be 
produced, The motion of the shaft is transferred to the 
screw by a spur wheel of 24 in. pitch and 54 in. width, the 
pinion having thirteen teeth and the wheel sixty-six teeth. 
The diameter of the press ram is 1 ft. 5$in., and the 
greatest stroke 14in, The machine is of a good substantial 
pattern, and is, as we have said, very well made. 











ROCK-BORING MACHINERY. | 


| ever, no advantage in cutting at so rapid a rate, as the time 


On the Diamond Rock Drill.* By Mason Beaumont. 


(Concluded from page 173.) 








Statement Showing Results Obtained in some of the Boreloles Executed by the Diamond Rock-Boring Company. 


Including getting Machinery | 
| on the ground, &e. 








a 


Actual 





Locality. | What for. | Working Depth. Remarks. 
| | | Days. | 
| Commenced. Ended. } 
| 1872 1872 ft. in. | 
Girrick ...| Ironstone | Ist October | 30th Nov. [| 64 902 0 | Ironstone. 
Moorsholme | os | Ist June - — 48 | 641 0 Ironstone found. 
| , | LB z | i 
Fishburn ...| is . ae Ist February 54 434 0 | Coal found. 
87: 
Beeston ...| Coal 22nd Feb. | 22nd July 146 1008 0 | Boring stopped on the 22nd July. 
1872 , , 
Chevton ...| ist Dec. | 13th July | 168 | 802 0 per Be any and commenced in 
| { Commenced boring at 387 ft. below the 
| 1873 | surface of the ground. At 452 ft., 
| Wollaton ” 16th Feb. | 12th April 48 | 700 0 ion, pA a A al yA f. 
| |} 6in., a seam 4 ft. thick; and at 696 ft., 
j | | | through a seam 6 ft. 10 in. thick. 
Loftus «| Ironstone | 16thMarch | 7th June 60 | 640 2) Ironstone found. 
Ballymena Coal 7th April 24th May | 42 558 5 | Nothing of value discovered. 


} 





The greatest speed attained was at Walluff, in Sweden, when 304 ft. 64 in. were put down in one week. 


tubes, pump for supplying water, and the whole arrange- 


| ment of poapemns machinery (irrespective of the diamond 


crown), is found of great use in getting through the soft, 
and fixing any necessary lining tu he actual speed of 
cut is the same as that previously quoted. There is, how- 


employed in actual boring is as nothing compered with that 
which is consumed in lifting and lowering the rods. Different 


Tae following Table shows the dates on which some bore- | distances are bored without lifting, according to the nature 
holes have been commenced and finished, and at this moment | of the strata, and the necessity for obtaining information. 


are keeping fully up to the average of speed there shown. _| 


the Diamond Rock-Boring Company have over thirty 
machines either at work or about to commence, all of which | 
| 


The core, when formed, is into a core tube, and is 
kept from falling out on withdrawing the rods by means of 
sliding wedges or clips, which allow the core to pass freely 


beg to read one among many certificates given, as I} up, but prevent its returning. The great advantage claimed 


think that independent testimony of work actually done 
would be more satisfactory than any statement of mine : 
“ Dundraw, Wigton, June 2nd, 1873. | 
“To Major Beaumont, R.E., M.P. 
“ Dear Sir,—I feel that I should not be doing my duty to | 
the Diamond Rock-Boring Company, without adding my | 
testimony as to the speed, excellency, and satisfactory manner | 
with which your prospecting machine (No. 14) has done its | 
work for me in Ireland. The borehole at Ballycloghan was | 
commenced on the 7th of April and completed on the 23rd 
of May, when a depth of 5584 ft. was reached, the whole of | 
which was bored through hard basalt and whinstone; during | 
this time the machine was ordered to stop fora week for | 
consultation with another gentleman as to the advisability 
of going deeper; and. allowing for this, and also Sundays | 
and wet days, the daily average was within an inch or two 
of 20 ft. per day, and upon two days a depth of over 40 ft. 
each day was bored at one time, and in the presence of 
myself and several other gentlemen, the machine was boring 
at the extraordinary speel of 3in. per minute (whinstone). 
An enormous quantity of core was daily extracted, and a 
complete section with perfect specimens was easily made. I 
may add I hope soon to require another machine or two to 
bore near here and in Scotland. 
“T am, — very truly, 
(Signed) “R A. Watson, C.E.” 
_In soft strata, such as clay, sand, and alluvial deposit, the 
diamond is of no use, and in such ground we always 
use the ordinary method of boring, turning to the diamond 
directly rock is reached. I may add, however, that the boring 


~ © Read before the Iron and Steel Institute at Lidge. 








for this system of boring consists in the speed obtained—work 
being done in less than months that formerly took years, 
and in the fact that sample cores of the strata passed through 
are obtained. To realise the benefits likely to accrue from 
these facts, one must remember the unsatisfactory evidence 
afforded by the powdered material brought up by the ordinary 
method. 

Shafts have sometimes been put down in wrong places, 
and it is always of im ce to know the strata to be sunk 
through, hence I think in future few pits will be sunk with- 
out first testing the und by boring naturally. Unless 
such a speed as the diamond drill gives were possible, this 
course could not be followed, as though it might be well 
worth while to delay a sinking for a month or two for perfect 
information, it would be quite impossible to do so for the 
same number of years. s 

Turning to tunnel driving, you have before you a drill such 
as is actually used for that p , the leading features of 
which are that the drill shaft is screwed, and is driven by 
means of a longitudinal ee and oa os - in the 
ease of the pectin ‘ecting machine, canno' ; 
hence the ebrnaes is pA by sant driven by differential 
gearing. The feed would be positive were it not that the 
connexion between the nut oul the driver is by means of a 
friction brake around the former. The brake is held together 

an adjustable spiral spring, and one of the lugs to which 
this spring is attached forms the driver of the nut ; henee, 
when the power do drive the nut exceeds the com- 
pression at which the spring may be arbitrarily set, the brake 
not only slips, but is actually taken off nut. This 
arrangement has never failed in practice, and the drills may 
be relied upon with absolute certainty to relieve themselves 


whenever the pressure necessary to cut the rock exceeds a 
certain amount. Such an arrangement as this is nece % 
since the rock is always variable in hardness. The drills, 
not being subject to the heavy blows which percussive action 
would throw upon them, are not more liable to deterioration 
than ordinary machinery. Some drills are now in good order, 
and at work, which were made three years ago, having since 
then cost next to nothing for repairs. Any number of drills 
that may be required are ted on standards, which are 
connected with the air motor behind them, so as to be all 
driven from it. Each drill can be stopped and started in- 
dependently, and as they work equally well, no matter how 
hy we oes holes can be put in in positions where a 
miner would find it extremely difficultto work. The general 
arrangement of the omeoeg® tunnel-driving machinery is 
shown by drawings exhibited, and 1 would draw your par- 
ticular attention to the method of fixing and removing the 
machinery. The jacks on the top of the standards fix the 
whole firmly in position, while on their being slackened and 
the standards tilted back, which is done by the machine 
itself, the whole is on wheels and free to move. Twenty 
minutes suffice ordinarily to get the machine ready for work, 
and it could be done in time. The compressor used to 
drive the company’s machinery at Bristol, was a single 
cylinder, 20 in. in diameter, with a 5-ft. stroke. It wae 
oo directly to a 24-in. steam cylinder, and was usually 





ne “s revolutions per a oF o— 
pian ta hhinery to dzivi i ki 
only yr vse that pooner by hohe the face of 
the heading, and use explosives, there are any 

of working which have followed. One has to endeavour 
to imitate the action of the miner who secks to put in his 
holes to the best ce gn watching each shot and angling 


the next ingly, ing down at the most three or 

Sous Loles helowe ielew” The r system is to di 

the lay of the rock sad the result of i 
num 
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element of suecess than mere rapidity of holing, which in- 
deed all systems that I have seen The followi 
statement, taken from actual practice, will exemplify what 
mean :—In a gallery driven in compact mountain hmestone 
by the Diamond Boring Company as an advanced ~~ 
for a tannel in connection with the Great Western anc 
Midland Railways at Bristol, thirty to forty shots were re- 
uired to bring away the face, the holes being 3 {t. Gin 

p. and an advance each shift of about Sft. Zin. being 
obtained. Six drills were employed, their average speed of 
holing being 2 in. per minute, 30 holes at 3 ft.=90 ft. and | 
six drills at 2 in. a minute«1 ft. per minute, or the complete 
holing was done in 98 min.=1 hour 38 minutes of actual 
working. Asa matter of fact it was very good work to get | 
the lot holed in four hours. Supposing now the drills had 
been . ns to Sin. per minute, or 50 per cent. quicker, 
the holing would have been done in a little over an hour, 
which would have shown a saving of only half an hour in 
four hours. My aim has, therefore, been to take a reason- | 
able rate of speed like, Zin. a minute, and by so doing get | 
certainty of obtaining a given result without break-downs, 
rather than trying for tour de force in actual rate of cut. 
Exploding the holes is done successively, beginning with the 
central holes, which are angled, and progressing successively | 
to the outside ones. At Mont Cenis the length of their | 
machines precluded the poambility of angling, hence they | 
were driven to obtain a first opening by putting down larger 
holes in the centre of the heading, which were not fired. 
The diamond drill being shorter, enables the drills to be | 

led, and the centre is blown without the aid of empty | 
holes. I think it likely this is the cheaper plan, but I am | 
not clear that the Mont Cenis engineers did not choose the | 
more expeditious one, as the fact of angling means a loss of | 
progress. ‘ : 

In comparing the diamond system with the Mont Cenis or 
other good system of reciprocating drill, mounted in such 
numbers as to havea proper command of holing power, I 
do not contend that there is much advantage in favour of 
the former in point of speed, as in either case the holes can | 
be put in in any reasonable fixed time. I submit, however, 
that there is a certain gain, owing to the holes being true | 
cylinders, and to the non-liability of the drills to break down, 
the machinery getting out of order being always a fearful 
source of delay. 
diamond system is its economy. 








No drills have to be 


sharpened, the plant is no more liable 4 out of order | 


than ordinary machinery, and the air in the motor can be 
used expansively, against which have to be set the wear of 
the diamonds, and the fact that the motor must be kept 
running whether one or six drills are at work. The latter 
disadvantages are, however, more than counterbalanced by 


the former advantages. The certificate of Mr. Brunlees, the | 


epgineer for the Bristol tunnel, is as follows: 
© Clifton Tunnel. 
“ Westminster, 13th May, 1572. 
“To the Machine Tunnelling Company. 
“ Gentlemen,—Last week I the pleasure of seeing your 
diamond borer at work in this tunnel. 
“ The material through which the tunnel is being made is 


hard mountain limestone, with numerous joints filled with | 


cale spar. 

“The heading, which measures about 10 ft. by 8 ft, was 
previously driven by hand labour at an average speed of \ ft. 
per week. 

“ The boring machine, during its first week of actual work, 
advanced the heading 26ft., though the men only made 
eight shifts, the rate of progress per shift being 4 ft. 8 in. 
The result of the week's work was, therefore, nearly three 
times that attained by hand labour, and it is only reasonable to 
assume that when the machine men are fairly up to their work 
they will be able to bore 4 ft. per shift, and make twelve 
shifts per week. 

“ Hence there can be no reasonable doubt that the advance 
of the heading will become 45 ft. per week, or about five times 
that of hand labour. 

“ So far the diamonds show no sympton of wear, nor have 
any of them got loose in the setting. 

“I am, Gentlemen, yours truly, 
(Signed) “James BRcsiees.” 


Shoft Rivetting. 

The plans on the wail show the plant which is now about 
to be applied to sinking two pits, cach 700 yards deep, for 
the Harris Navigation Company, in South Wales. The shafts 
are not yet ready to receive the machinery, or it would long 
ere now have been at work. It will be seen the principle is 
the same as that which obtains in the tunnel-driving ma- 
chinery, viz., a pair of girders or standards carrying as many 
drills as can conveniently be put on, which latter are driven 
by a double-cylinder compressed-air engine, and each drill 
can be stopped and started singly. The system of workin 
may be the enme as that which I have described for tunne 
driving, but as the diamond drill bores a hole equally well 
100 as 1 ft. deep, it is in contemplation to apply a new 
principle which the different circumstances which obtain ina 

as com with a heading, render practicable. In 
place of drilling « series of holes 3 ft. to 4 ft. deep, the holes 
will be carried at one operation, say 100ft. deep. The ma- 
chi will then be removed, and the blasting continued, 
until the whole depth bored has been reached. The anticipat 
edvantages of thie system are that the machinery will only 





require fixing once; and further (which is the main point), 
the operation of drilling can be carried om whether t is 
i course, 100 ft. is an arbitrary 

ou 


| the River Tees Commissioners, The work to be done consists 


| under water, and which was specially designed to meet the 


The great advantage claimed for the | 


hope shortly to test it fully. If successful, the enormous 
difficulty which dealing with water always presents will be 
materially lessened, and a consids rable economy both of time 
and money will result in sinking shafts, as the most tedious 
part of the operation, namely, the holing, can be done by 
machioery from the surface and irrespective altogether of the 
question of water. I shall have much pleasure in communi- 
cating to any one in Belgium interested in the subject the 
results that may be obtained. 


Remocal of Subaqueous Rock. 

As regards the removal of subaqueous rocks, the drawings 
on the wall show the plant now being prepared to carry out 
a contract for the removal of rocks in the river Tees. The 
contract is between the Diamond Nock-Boring Company and 


of the removal of a long serap of rock 600 yards long by 200 
yards broad, with an average of 20 ft. of water over it at high 
tide. The rock is a terrible bar to navigation; it cannot be 
got away except by blasting, and to hole it by hand froma 
fixed stage would be a most costly and laborious operation 
The plant consists of a barge, supported on legs, adjustable 
to suit the irregularity of the bottom of the river. It is pro- 
vided with an engine and boiler, capable of driving 24 drills. 
That number of holes can be quite easily put down in a tide, 
as each hole 8 {t. deep will not take more then hour to drill. 
The dynamite, which is the explosive to be used, will be in- 
troduced through the same tubes which guide the drills, and 
the holes will exploded so soon has the barge has been 
shifted to a fresh scene of operation. The arrangements are 
such that the mines wili be loaded and fired without the 
employment of divers. A single drill has already been used 
on the rock to prospect it, and a few shots fired, sufficient to 
show that the designed interval of 10 ft. from centre to 
centre of the mines admits of the rock being sufficiently 
broken up for dredgers to remove it, and at the same time 
the action of the drill under water was seen to be perfect. I 
give a general aketch of the machinery used for prospecting 


ease of a rough sea; the single pile offers no resistance to 
the waves, and the power required to drive the drill can be 
conveniently taken from a barge or tug alongside by means 





of steam through a flexible tube. The Diamond Rock-Bor- 
ing Company are offering to undertake the removal of the 
Daunts Rock near Cork harbour, and other sunken rocks in 
seaways; and for this purpose the diamond drill is submitted 
| to be unrivalled, owing to the fact of its working as well in 
| water as in air, and its being independent of the distanee at 
| which the boring may be carried on from the machine iteelf. 
| In the limits of such a paper as this it would be impossible 
| to go more fully into detail than I have done. The whole 
end sole claim to merit on the part of the diamond rock drill 
consists in the fact that the use of carbonate enables rotary 
to be substituted for reciprocating motion. Percussive 
machinery must, from its nature, be expensive, and, in some 
cases, it is especially difficult, if not impossible, of application. 
I have not alluded to the use of compressed air in tunnel 
driving, which is common to any system; but I may be per- 
mitted to aay that the value of compressed air as an adjunct 
to mining is only now beginning to be properly recognised, 
and in proportion as it is introduced for underground wind- 
ing, pumping, and other purposes, so it will facilitate the 
introduction of machinery for tunnel driving, as the com- 
pressing machinery necessary for setting drills in motion be- 
comes a serious consideration when it has to be put down for 
that purpose only. 





CORNISH ENGINES. 
To tne Epitor or ExGryeexia. 

S1rx,—Though I think I recognise in the writer of the letter 
at page 143 of your journal a gentleman of position and 
influence in mining matters, I fear it is necessary to demur 
from his conclusion that “ the same economical results cannot 
be obtained with a rotative (mot “rotary) engine” as with 
the Cornish engine. 

The grounds on which I venture to say so are simply that 
scores of rotative pumping engines have done and are daily 
doing their work with at least equal economy to what Cornish 
engines develop—with much more than in those mentioned at 
page 114 of your current volume as being fair examples of pre- 
sent practice, namely, 49 and 65.6 million foot-pounds per 
cent. of coal. 

I think Mr. T. Hawkesley, Mr. James Simpson, or Mr. E. 
A. Cowper, not to mention other engineers, would have no 
difficulty in showing, from the actual every-day working of 
their engines, a result of one effective nett horse power in 
water lifted for every 2 lb. of coal burnt per hour. This is 
equal to nearly 111 millions, and will compare at no disad- 
vantage with what the Cornish engine has done at its best. 
Your ay ae objects to the (supposed )rariation in the 
resistance of the water when rotative pumping engines are 
used ; but experience shows that the air vessels with which 
these engines should be provided obviate any evil effects of 
such nature. 

Your correspondent says that Cornish engines are high- 
speed engines, evidently with a wish to place them in the 
best light. Now I take it that the use of high speed is to 
keep down the size and expense of engines, and in relation 
to this view the Cornish engine is the very reverse of a high- 
speed one, I think I give the Cornish engine more than it 
is usually entitled to in crediting it with a speed of 10 strokes 
per minute. Taking the stroke at 10 ft., the mean piston 
® will be only 100 ft. per minute, it being remembered 
that we are considering a single-acting engine. Supposing a 
rotative engine to be employed to do the same work as such a 
Cornish engine, the former might be driven at 20 revolutions, 
having 6 ft. stroke, and (with the same steam pressure and 
ex ion) a piston with 49ths of the area of the Cornish one. 

oe side by side. In the one case 
we have Cornish engine, say, 90 in. diameter of cylinder, 
10 ft. stroke, and making 10 strokes per minute. 

On the other side we heve a rotative engine with a 58 in. 

| cylinder, 6 ft. stroke, and making 20 revolutions per minute. 





sve Os fear Sianes) toebdtined Ey eats cata ane teak 


engineers would make the rotative engine a 
though I have known a rotative pumping engine with si 
eli working with eight-fold expansion. This would 
more expensive, but, under similar conditions, I think the 
Cornish engine would have to go slower than 10 strokes per 
minute, thus requiring a larger cylinder, and restoring the 
balance of comparison. 
In one point of your correspondent’s description of the 
Cornish engine I can agree with him. He says it is a steam 
hammer. Exactly so, and it is the experience of its hammer- 
ing propensities on the pump rods which has caused one 
difficulty in the attempt to introduce rotative pumping 
engines. 
ining engineers, with the fear of breaking down of pump 
rods before them, will handicap the pro of rotative 
engines by limiting the number of revolutions to be made 
such engines to something like the number of strokes of 9 
Cornish engine in the same time. 
It is forgotten that rotative engines, from the nature of 
the crank and flywheel motion, start and stop the pump rods 
gradually, and not with a steam-hammer blow. 
I am, Sir, yours respectfully, 
WituaM Oxrorp. 
4, Peveril-street, Battersea Bridge-road, 8.W. 
August 25, 1873. 


(three to four times) mentioned correspondent, many 
compound one 





To Tue Eprror oy Excinxxnine. 

Srzr,—I am glad to find that your correspondent, “A 
Mining Engineer,” agrees with me that a trial by you on one 
of the pumping engines in Cornwall would be useful and in- 
structive. In your experienced hands such a trial would 
certainly be conducted with great care and exactness, and I 
should look with much interest to your treatment of the 
distinet questions of fuel, boilers, engines, and pumps. 

Your correspondent is very brave, I think, in naling the 
very startling announcement, ‘I verily believe that the dut 
done by the Cornish engines is not surpassed, if it is at all 
approached by any other steam engine whatever.” If this is 
the case, they must use in Cornwall, the very best fuel, boilers, 
epgipes, and pumps. 

i should doubt whether the evaporation from their boilers 
is very high, and their steam engines, I think, would consume 
more than about 20 or 23 Ib. of water per horse power per 
hour. 

It appears to me that the duty of the Cornish engines, as 
usually reported, is most unsatisfactory to engineers. 

Coals, as we all know, vary from 20 to 30, and even 40 per 
cent. m quality. 

Boilers will evaporate either 6 or 7 lb. up to 10 or 11 Ib. of 
water per pound of coal, a difference of nearly 100 per cent. 

Condensing engines will vary very much in their consump- 
tion of steam ; some will consume 20 to 25 |b., and others 40 
to 50 or more pounds per horse power per hour. 

Water pumps will also vary in efficiency. 

To state a duty, therefore, without mentioning the kind of 
coal, quantity of ash, other things being the same, is only 
very approximative statement within 20 or 40 per cent. Sup- 
posing the same coal to be used in two mines, the boi 
a differ easily 50 or 40 per cent. Supposing the same coal 
and the same boilers used, the engines may easily vary 60 
per cent. in economy. As tothe pumps, the calculated con- 
tents is generally taxen, and not the actual quantity of water 
raised from the mine. So that ifthe pumps vary 10 or 20 
per cent. in efficiency, the duty would be reported the same. 

I hope to find a Cornish engine some day accurately re- 
ported in your columns, and that the results will be good. 

If the returns of the duty, as now made, are satisfactory to 
your correspondent, they are not so to 

Yours, 
A Mecnayicat Excrysen. 

P.S.—I shall be glad to know your correspondent’s opinion 
on the many winding and stamping engines in Cornwall. 


DANGER SIGNALS. 
To THs Eprror or EnGtnxrentne. 

S1z,—Seeing that the jury returned a verdict that the de- 
ceased (in the Eastbourne railway accident) died through suf- 
focation caused by a blow received in a third-class carriage, 
the concussion being caused by the driver of the train starting 
the same before the signal arm was lowered, but that he did 
so in a moment of forgetfulness and when the signal was 
somewhat obscured by steam, &e., allow me to sug 
that danger signals be accompanied with a fog signal at 
all times, whether the atmosphere is foggy or not. With 
a very smal! outlay every signal might be so constructed 
that when it points, or is intended so to do, to danger, 4 
fog signal might be placed on the rail; then in case the 
driver failed to see the signal arm, eitber through care- 
leseness or otherwise, it would hardly be possible to 
neglect the fog signal explosion, besides the report of such 
signal giving the guard and passengers the alarm and 60 
prepare for a pitch in. Should you consider this suggestion 
worthy a place in your columns I shall fee! obliged by your 
inserting the same, with the hope that some such arrange- 
ment will be carried out, and thus be the means of preventing 
a similar accident (as the one at Eastbourne) on other rail- 
wars. 








I am, Sir, yours truly, 


Brighton, September 1, 1873. f. 8. Buoxmam. 





Tue Prrrspvre (U.S.) Inon Traps.—Up to 1872 there 
were only five furnaces in blast at Pitteburg, U.S., the yield 
being about 1000 tons per week. Now are twelve, 
with a capacity of 3600 tons per week. The total number of 
iron and steel working establishments in the county in 

Pittsburg is situated, was estimated at the last census at 87, 
ongia i ates hands, whose yearly wages amounted to 

210, ols. 
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RAILWAY ROLLING STOCK AT THE 
VIENNA EXHIBITION.—No. IL. 
Tue other examples of rolling stock exhibited in 
the pavilion of the Kaiser Ferdinand’s Nordbahn, 
consist of a high-sided goods wagon and a covered 
-oods wagon, both being excellent specimens of 
workmanship. Each of the wagons is carried on four 
wheels, and each has soles of [ iron, and the rest of 
the frame of wood. The high-sided wagon is 16 ft. 
| in. long by 7 ft. 10 in. wide inside, and the sides 
e 8ft.114in high. The side pillars are fixed to 
cast-iron brackets, which are in their turn bolted to 
the outside of the soles, the clips or washer plates 
through which the pillar bolts pass being made long, 
and extending some distance up the pillars, so as 
to afford a good support for the latter. The wagon 
‘« fitted with two doors on each side, these doors 
opening upwards, and being supported when raised 
by iron brackets hinged at the side of the doorways. 
When the doors are closed these brackets fold 
against the inside of the sides of the wagon, but it 
appears to us that they must be liable to be damaged 
during loading. The wagon is carried on two pairs 
f Ganz’s cast-iron dise wheels with chilled tyres, 
and it is fitted with springs having fluted plates. 
[he drawbar is continuous, and the draw spring 
as well as the buffer springs are volutes. 
The covered ad wagon 20 ft. long by 
7 ft. llin. wide inside, and 7 ft, 3in. high at the 
centre. The side pillars are carried by brackets, as 
in the wagon of which we have just been speaking. 
[he overhanging floor at each side, in both this 
and the wagon last spoken of, is supported by a 
longitudinal angle iron, which runs under the outer 
edge of the floor from end to end, resting on the 
brackets to which the side pillars are attached. The 
covered goods wagon has sliding side doors, and 
both wagons are made of splendid timber, and 
have all the ironwork got up bright. ‘The covered 
wagon is carried on ordinary wheels, with wrought- 
iron spokes and cast-iron bosses, the bosses being 
exceedingly heavy. The buffers and draw apparatus 
the as in the other wagon. Both the 
wagons illustrate useful types, of which large num- 
bers are now in use, there being about 3700 such 
wagons running on the Kaiser Ferdinand’s Nord- 
bahn, and about 4300 on other lines. 
Neither of the wagons above spoken of is fitted 
wit brake, but amongst the details exhibited in 
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the same pavilion is an example of an arrangement 
of brake which has been extensively adopted on the 
Kaiser Ferdinand’s Nordbahn. ‘This arrangement 


of brake has been designed and patented by Herr 
F. Langhof, inspector on the railway just men- 
tioned, and it is represented by the engraving on the 
next page. From the views there given it will be 
seen that the brake hangers are double, each side or 
cheek being made in two parts, which are hinged 
together just above the brake blocks, in addition to 
being hinged to the frame as usual. The bars which 
form the upper part of the cheeks are set outwards 
so as to form a shoulder at the joints with the lower 
bars. this shoulder serving to limit the movement 
of the lower part of the cheeks with respect to the 
upper. The brake block is placed between the two 
cheeks of the brake hanger, and is secured in posi- 
tion by a screw, which forces a plate up against its 
underside, and thus presses it against another plate 
at the top of the block. Both these holding plates 
have points projecting from them, and both are so 
connected to the cheeks of the hanger as to be able 
to adjust themselves so as to obtain a fair bearing 
nthe block. Besides holding the block in place, 
these clipping plates also serve to prevent its split- 
ting, the block being inserted in the hanger so that | 
the end of the grain bears against the wheel. The 
manner in which the brake rods are connected to 
the hangers will be readily understood from the 
engraving. 

Che extra joint in the brake hangers above des- 
cribed enables the brake blocks to adjust themselves 
properly to the wheels, whether the carriage is 
loaded or unloaded, and thus prevents vibration, 
while the brake blocks, acting with the end of the 
grain of the wood, are found to give a better hold- 
ing power and to better withstand wear and tear. 
The arrangement also facilitates the fitting of the 
brake blocks, while the latter can also be very readily 
set up when worn. ‘The blocks may also, if neces- 
sary, be each made up of several pieces of timber, as 
these pieces will be firmly bound together by the 
clip plates, This arrangement of brake has been 
applied to several hundred carriages on the Kaiser 
Ferdinand’s Nordbahn, and has given very satis- 


| lubrication of railway axles with mineral oil ; but 


In addition to the brake above described, Herr 
Langhof is the inventor of an arrangement of ear- 
riage windows, of which an example is also exhibited 
in the pavilion of the Kaiser Ferdinand’s Nord- 
bahn, and of which we give views on page 201. 
The object of this arrangement is to exclude dust 
and prevent shaking of the window sashes, and this 
it does very successfully. ‘To the opening in the 
door oecupied by the window sash is fitted a wooden 
frame just capable of sliding freely inwards and out- 
wards, this frame being of such width that when the 
sash is up it closes the top of the “ well” into which 
the sash is lowered. To the underside of the lower 
bar of this frame is attached a plate spring, as shown 
in the vertical section and plan, this spring tending 
to always keep the frame pressed against the window 
sash. At the top the frame is hinged to the 
door frame. The edge of the frame bearing against 
the sash is covered with leather, and it thus has 
sufficient frictional hold on the sash to keep the 
latter raised in any position it may be placed, while 
it at the same time prevents rattling, and by bearing 
closely against the sash for its whole height excludes 
dust. When the window has to be lowered the 
frame is drawn inwards by the act of pulling 
on the strap attached to the sash frame. The con- 
trivance is a good one, and as we know, from travel- 
ling on carriages fitted with it, it acts well. The 
frame also makes a neat finish to the window, and 
by closing the opening to the ‘“ well” prevents any- 
thing from being dropped into the latter. The 
arrangement is now being extensively adopted in 
Austria. While speaking of this door we may 
direct attention to the manner in which the glass is 
fixed in the sash frame, the latter being made with 
loose pieces on one side which press against the 
glass, and are secured by screws as shown in the 
elevation. It will be noticed also that the door-post 
on the hinge side has fixed to it a wide strip of stiff 
leather, which overlaps the door and serves as a 
finger guard, preventing fingers from being shut in 
the door. This protecting strip of leather is very 
generally used on the Continent, and it no doubt 
prevents accidents. 

Another detail shown in the pavilion of the Kaiser 
Ferdinand’s Nordbahn isan example of the standard 
carriage buffer used on that line. This buffer is 
shown by the illustration on the next page. It 
consists, as will be seen, of a wrought-iron ram 
with a wrought-iron head rivetted to it, this ram 
moving in a case also of wrought iron. The buffer 
contains two volute springs, which are guided by a 
rod through the centre of the buffer as shown, this 
bolt bearing at the front end against a wooden block 
on the ram as shown. ‘The stroke of this buffer is 
44 in. and its weight 150 lb. ‘There is also exhibited 
a buffer with cast-iron ram and casing, this buffer 
containing a single volute spring of larger size, but 
being of the same weight and having the same 
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manner to which we have referred; but with the 
exception of those fitted to about 300 vehicles, the 
axle boxes in use on the Kaiser Ferdinand’s - 
bahn were all lubricated from above, while the bear- 
ings in use were composed of 60 per cent, lead, 
20 per cent. antimony, and 20 per cent, tin, a 
mixture differing materially frem that with which 
the most successful results had previously been 
obtained. Mr. Becker, however, continued his 
experiments, and eventually arrived at most satis- 
factory results, the cmnand of axle box finally 
arrived at being that shown in our illustrations. 
Before this, however, Mr, Becker had used the 
ordinary axle boxes, but with the grease 
above the bearing packed with wool and satu- 
rated with the mineral oil; and we have been 
favoured by Mr. Becker with some interesting 
statistics as to the relative consumption, &c., of the 
boxes thus fitted, and the “ Paget” box, already 
referred to. From these it appears that the Paget 
boxes were filled up every two months, each box 
taking about half a zollpfund, or say 0.55 English 
pound of oil, while the wool stopping lasted from 
twelve to fourteen months, during which period the 
vehicle would run from about 19,500 to 15,000 
English miles. The consumption of oil per axle 
box was at the rate of 0.000816 English pound per 
English mile, while the wear of the bearing was 
at the rate of 1lb. per bearing for each $1,000 
miles run, 

The axle boxes lubricated from the top—the top 
space being filled with wool—required, on the 
other hand, to be oiled every 100 to 150 miles 
(English), and this was, of course, an inconvenience ; 
but as a set off against this the economy of lubricat- 
ing material was greater, the consumption being 
only at the rate of 0.000653 Ib. per bearing per 
mile. 

The axle box finally adopted, and which we illu- 
strate on page 201, is ofa very simple type. It con- 
sists, as will be seen, of the box proper fitted with 
a cover having on its underside a semi-cylindrical 
recess to receive the bearing. This latter is com- 
posed of a mixture of 50 per cent. of lead, 25 per 
cent. of tin, and 25 per cent. of antimony, and it is 
provided at its ends with flanges which prevent it 
from turning round on its seat. The box, beneath 
bearing, is filled with a cushion of lime-tree shav- 
ings, and a plug at the front provides the means of 
supplying additional lubrication in cases of emer- 
gency. At the back the box is closed by two half 
dises of wood, which are cut away so as to lap each 
other where they meet, and which are held together 
by a steel wire ring introduced into a recess turned 
in their outer sides, as shown in the longitudinal 
section of the box, This steel ring, by its elasticity, 
causes the wooden discs to clip the axle closely, and 
takes up any looseness Batis om wear, the arrange- 
ment being a very neat and efficient one. 





range as that we have described. Of this buffer 
we give an engraving on page 201. 

The last detail exhibited in the pavilion of the 
Kaiser Ferdinand’s Nordbahn, of which we have to 
speak here, is the standard axle box for carriages 
and wagons, of which we publish views on page 
201. The whole of the carriage and wagon axles 
on the Kaiser Ferdinand’s Nordbahn are, we should 
state, lubricated with mineral oil, Mr. Ludwig 
Becker, the present locomotive and carriage super- 
intendent of that line, having been one of the first— 
if not indeed the very first—railway engineers to 
employ such oil for lubrication to any large extent. 
As long ago as 1861 Mr. Becker, who was then 
locomotive superintendent of one of the Austrian 
State railways, commenced experimenting on the 





at first with unfavourable results. Mr. Becker, 
however, persevered with his trials, and in 1563 the 
difficulties had been, to a great extent, surmounted, 
and a large number of carriages were running 
regularly with this lubricant, the result being a most 
important saving in cost of lubrication. The first 
Austrian railway on which the mineral oil was 
largely employed was the Kaiserin Elizabeth West- 
bahn, on which line the axle boxes are almost all 
of the class known in Austria as Paget's, the space 
below the axle bearing being packed with wool, and 
the lubricant being employed to saturate this pack- | 
ing. On Mr. Becker being appointed to his present | 
position on the Kaiser Ferdinand’s Nordbahn, he 
naturally extended his — of mineral oil for 
lubrication; but in order to do this successfully 
some further experiments had to be made. The 
axle boxes in which the oil had been previously 








factory results. 








employed had been lubricated from below, in the 





The two of the axle box are secured to- 


gether by four bolts, and the top cover is furnished 
| with a screw plug for the introduction of oil, and 
with a well-fitting secondary cover, by removing 
which access can be had to the lubricatin 
The arrangement of this wick constitutes t 
important feature in the axle box, and we must, 
therefore, describe it in detail. 


wick, 
most 


Mr. Becker soon 
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discovered, in the course of his experiments on 
the use of minera) oil asa lubricant, that where 
this oil is supplied through a wick, it is most easen- 
tial that this wick should be properly proportioned 
and arranged. It was to insure this uniformity in 
the proportions of the wicks that the arrangement 
we are about to describe was devised. 

Referring to the views of the axle box on the 
opposite page, and to the full-sized view of the 
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formed by one man, whose duty it is to prepare the , on the Kaiser Ferdinand’s Nordbahn, Mr. Becker's 
wicks for the whole line, and by this means it is | arrangement of axle box is being extensively used 


















secured that the wicks are all composed of a proper | on other Austrian lines, and at the nt time 
number of strands and are fitted up inastrictly uni- about 16,000 vehicles are running fi with them 
form manner. | Besides the rolling stock exhibits, of which we 





The results which have attended the introduction of , have spoken in this and our preceding article, the 
this system have been most satisfactory. The boxes | pavilion of the Kaiser Ferdinand’s Nordbahn con. 
of the passenger carriages are oiled every four weeks, | tains locomotives and locomotive engine details, of 
and those of the wagons every eight weeks, and, | some of which we have already treated in our 














lo o i 

) . Rare, ee 

| ¢ 

| : 20 @ 
* ~ Ma , 








| 4 a - 
cd ee | 
e 
— +} 
as 



































Dudes 12 























x 
a = . — ——— ‘ 4 iat ate 5 ae 
a ¢ P : LF 
a a a l : { = 
; 











*S BRAKE AS USED ON THE KAISER FERDINAND’S NORDBAHN. 
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WROUGHT IRON BUFFER FOR CARRIAGES AS USED ON THE KAISER FERDINAND’S NORDBAHN, 


wick in the preceding column, it will be seen 
that the cotton strands are passed through a tube of 
sheet iron, this tube being inserted in a cork plug 
which fits the hole in the axle box. -By this arrange- 
ment a wick can be removed and aaleed by a new 
one with the greatest readiness, and the men who at- 
tend to the oiling of the axle boxes on the Kaiser 
Ferdinand’s Nordbahn are never allowed to tamper 
with the wicks, but have strict injunctions, if a wick 
is out of order, to remove it altogther and replace 
it by a new one. The renewal of the wicks in the 
lubricating plugs, as we may term them, is per- 


as we have stated, mineral oil is used for lubri- | articles relating to those subjects, while with th 
eating all vehicles. The consumption of oil per | others we shall deal in due course. Altogether, 1 
axle box per English mile is only 0.00047 Ib., while | fact, this pavilion contains the most interesting 
the experience on the Kaiser Ferdinand’s “ dbahn | collection of railway exhibits at Vienna. 

shows that the number of hot bearings are equiva- 
lent to each bearing running hot once in 19 years. 
The axle boxes exhibited at Vienna—and they |  Inow rs Isptasa.—The discovery is reported of extensive 
are in excellent condition—have been in use | deposits of iron in Clark county, Indiana, within 20 muies 
from the 18th of March, 1872. to the 18th of | of Louisville. The ore is mixed with carbonate ogee Fo 
April, 1873, during which time they run 96,128 | pte ge gb Rage ap Syn teeny cent., 
kilomettes, or 59,700 miles without being repaired | and it is thought that it will prove better for producing 
or examined. Besides being employed universally | Bessemer steel than any other in the United States. 
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RAILWAY CARRIAGE DETAILS, AT THE VIENNA EXHIBITION. 
(For Description, see Page 199.) 
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NORDBAHN, NORDBAHN, 
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BUFFER WITH CAST IRON CASING AS USED ON THE KAISER FERDINAND’S NORDBAHN. 
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UNIVERSAL INTERNATIONAL EXHIBI- 
TION AT PHILADELPHIA, AMERICA, 1876. 

Tus following isa copy of « Proclamation by the Presi 
dent of the United States, in relation to the Universal 
International Exhibition to be held in the United States in 
the year 1876 

Whereas, by the Act of Congress, approved March 3rd 
1871 
Hundredth Auniversary of the Independence of the United 
States by the holding of an International Exhibition of 
Arts. Manufactures. and Producta of the Soil and Mine, in the 








City of Philadelphia, in the year 1576, it is provided as 
{ we 

that whenever the President shall be informed by the 
Governor of the State of Penney!vania that provision has 
been made for the erection of suitable buildings for the pur 
pose and for the exclusive control by the Commission, herein 
provided fer of the proposed exhibition, the President shall 
through the Department of State make proclamation of the 
same, setting forth the time at which the extubition will 
epen and the place at which it will be heid, and he shall 
eommupicate to the diplomatic representatives of all nations 
copies of the same, together with such regulations as may 
be adopted by the Commissioners for publication in their 


respective countries and 

Whereas, His Ex: nev, the Governor of the said State 
Pennsylvania, did, on the 2ith day of June, 1473, inform 
me that provision has been made for the erection of said 
yuildings, and for the exclusive control by the Commis. 
sion provided for in the said act of the proposed Exhibition 


and 


Whereas, the President of the United States Centennial 














Commission has officially informed me of the dates fixed for 
the opening and closing of the said Exhibition, and the place 
at which it is to be held 

Now therefore, be it known, that I, Ulysses 8. Grant 
Pres nt { the United States, in conformity with the 
provie . t Act Cong afores lo hereby declare 
and proclaim that there wi me held in the City of Phila 
deg ’ st { ens nia. an i rnational f 
ba » of Arte, Manufactures, and Products of t Soil ar 
Mine, 1 penne nthe 1% jay of Apr Ane Dow 
187 und to be closed on the 19th day of Oct rim the 
fain v‘ear 

\ n the interest of civilisation, and domesti 
an rnatwnal frend 1 mter ree | commer 
the celebration and exhibition to the peoy the Unit 
States; at in behalf of thie Government d people, I 
cordially commend them to ail nations who may be pleased 
to take part therein. In testimony whereof L have her: 
set my hand and caused the seal of the United States t 
aftixe 

Done at the City of Washington, thie third day of July 
1*73. and of the in lependence of the United States th 
ninety venth 

Ls (Signed.) 
By the President U. 8. Grarr 

Hamilton Fish, Secretary of State. 

In transmitting copies of thie proclamation to the repre 
sentatives of foreign governments at Washington the Honor- | 
able Secretary of State saya: “The President indulges t 
h pe tha he government of ——will be ple it to mot 
t su t, and may deem it proper to bring the Exhibi n | 

| ite ets to the attention of the people of that country 
and thus to er srage their co-operation in the propose i cele- | 
bration; and he further hopes that the opportanity afforded 
by the Ex tion for the interchange of national sentiment 
and frie vy intercourse between the people of istions 
may reeu netil greater advantages to « nee lustry 




















ami at ¢t eame time serve to etrengthen ‘ ’ s 
peacé and (riendship which already happily subsist between 
the government and the people of —— and those of t 
t te States 
The S pe f the E-xrhibition of 1876. 

The scheme of the Universal International Exhibition of 

187 s broad and bera it aune to in ude ali the produ ‘ 
str art, sence, and modern civilisatior It pro- 
poses t raw forth from all lands, a true picture of their 
reeou I sent state of if i i} and & ev 
ment. eo that a tair eumparieon may ’ made etlween 
nations inci ft t mutua benefits may be realised I'he 
‘ “ion © not only in a general way promote harmony 
g g, and a common effort among the nations for 
the } yotaon of the well-being and bappiness of the humar 
race. but it will ave a direct and special influence in pr 
! ng t n uly trade existing with the U pited 
Mates,and w establish pr able connexions and open new 
and extended warkets for many European industries lithert 
comparatively unknown in thé United States 
T I tion of the hifton 

A beautiful, and in every respect most sirable, site has 
been chosen uf t banks of the Schuylkill river in the 
magr nt Fairmount Park of the City of Pt le] 
Sever hur ' scres have been set apart for the pury 
In « tion to a broad flat space for the main buildings 
there are sloping hileand und ations of the surface whict 
give favourable sites for smaller buildings inter led for sp 
exhibitions lhere # an abundant supply of pure water 
ur er pre ur giving great sauties tor the conetru n 


of fountains, and for motive power. The drainage is also ex 
cellent 
The Classification and Arrangement. 

In the formation of the system of classification and arrange- 
ment of the various objects, the governing idea has been | 
piace them m the order ol their dceveiopment r evolution 
from the natura) state, placing first 

1. The natural products of the soil or mine useful to man, 
or the bases of manutactures. 

* The manufactures and results of the combinations of 
these products 

lhe means and appliances by which such results have 


been aceumplished. 


viding for a National Celebration of the One} 








1. The effeets of such productive activity. 

This is a general expression of the classification. There 
|are ten comprehensive divisions, called departments, and 
| each department is divided into ten groups, and, when de- 

sirable, each group may include ten classes. 
| It is the intention, as much as the nature of the objects 
| will permit, to arrange them in the building in the sequence 
and relative positions indicated by the classification. They 
will be in parallel galleries, or halls, side by side. The pro- 
duets of each state and country wil! at the same time be kept 
together; the space assigned to any country being a segment 
t portion of the space at right angles to the galleries. This 
arrangement facilitates comparision and study, and, according 
to the universal testimony of visitors and exhibitors, ww far 
preferable to a miscellaneous distribution of objects without 
regard to thei nature or uses. 


The Regulati 

The utmost attention will be given to the comfort, con- 
venience, and advantage of both the exhibitors and the visi 
tors. The objects will be well protected and guarded, and 
unusual efforts will be made to give publicity to descriptive 











notices of every worthy object exhibited 

The most liberal custom house regulations are already 
promised on the part of the Government, and it is believed 
that such rules will be made in favour of exhibitors that they 
“ find it for their advantage in mary ways to participate 
largely in the exhibition. 

In regard to transportation it is hoped, with reason, that 
foreign Governments, will treat their exhibitors as generously, 
by providing free ocean transit, as the United States has its 


exhibitors at each of the great exhibitions. Considering the | 


facilities and cheapness of ocean transportation, Philadelphia 
s, practically, not as far from the great seaboard cities of 
Europe and Asia as Vienna is. It will cost less to send from 
Great Britain to the United States than from Great Britain 
to Vienna 

Ample provision will be made for the reception and 
storage of goods, and for placing them in the building at the 
proper time 

It will greatly promote the interests of persons intending 
to exhibit in 1876, and, aleo, the success of the exhibition, t 








communicate early with the Commission, stating generally 
the nature of the objects it is proposed to exhibit. Corre- 
spondence on the subject is invited. 

' The details coneerning the Exhibition in all of its depart- 
be formally announced as the work progresses 
information may be obtained in Vienna on ap- 
m in person or by letter to W. P. Blake, member of 








plicat , 
the Commission, and agent at the Vienna Exhibition, offic 
at the American School House. 

The D partments f the Exhibition 


I. Raw materials—mineral, vegetable, and animal. 
Il. Materiales and manufactures used for food or in the 





arts, the result of extractive or combinir rocesses 


| IIL, Textile and felted fabrics — apparel, costumes, and 


rna ents for the person. 
| IV. Furniture and manufactures of general use, in con- 
struction and in dwe lings 
V. Tools, implements, machines, and processes. 
VI. Motors and transportation. 
VIL. Apparatus and methods for the increase and diffusior 
knowledge 
VIL. Eo , publie works, architecture, &c. 
1X. Plastic and graphic arts 
X. Objects illustrating efforts for the improvement of the 


rineeri 





; 


physical, intellect isl, and moral condition of man. 


DOVER HARBOUR. 


To tue Epiror ov ExGineeaine. 





Srr.—The only argument that « urs to have been urged 
in favour a reduction of th yosed enclosed area 
| Dover Bay is “its proximity to the Downs the frequent 


salties upon the treacherous “ Goodwin Sands, to a 


certain extent, would modify this view. The present un 


finished condition of the great design of 1844 leads to this | 


result, that there is a considerable shoaling taking place 
tt lee of the Admiralty Pier. This action x6 well 
seribed in a joint report of 17th May, 1865, from Admirals 
Bethune and Calver and Captain Bedford, R.N., to the 


Secretary to the imiralty: The flood tide sets across the 


end of the Admiralty Pier with such force that it produces, 
luring the suspension of the fou lation works in winter, a 
oping out of the cha k in a segment, with a base of some 


wf. and depth of 3ft. This report also refers to the 
proximity of the anchorage of the Downs, and says: “ The 
| consideration of a harbour of refuge from storms may fairly 
be dismissed.” If this be an objection, it equally tell 
| against either the Government outline of 1844 or of 1873. 
trom a statement by Admiral Calver referred to, it appears 
that the mean depth in Dover Bay, within the boundary 
ine of the strongest east tide stream, was between 1859 and 


18 practically identical but that there had been a 








leepening inwards and shoaling outwards, as also in 1859 in | 


the even years after the commencement of the Admiralty 
Pier in 1848, and that a considerable deposit had taken place 
within the cover of the pier, viz., from 3 ft. 7 in. inwards to 
7 in. outwards within its influence, and to the leeward or 


eastward of it, but that contiguo to the pier the loss of 
lepth was very much greater. » accumulated material | 
consists of chalk, marl, and fine sand, with a mixture of dark- | 
coloured refuse.” This action is well described in this paper, | 
but as it does not at all affect the main question at issue, | 
viz., the ultimate enclosure of the bay, it is unnecessary to | 
enter into a series of results, the causes of which have been | 
so ably described in the paper referred to, arising, as they | 
jo, almost entirely (as regards the area to be enclosed) from | 
the unfinished state of the works, spread over so lengthened 
and almost indefinite a period, as when the enclosure 1s com- 
plete those effects of the flood stream will occur to the lee 
ward of the harbour, i.¢., to the eastward, and similarly 
upon the stream of etb to the westward in a modified degree. 








There is one important paragraph in this report, towards its 
conclusion, which may well be quoted in extenao, viz. : 
“We may mention incidently that the Admiralty Pier has 
proved highly beneficial to Dover harbour, both by prevent. 
| ing the accumulation of shingle at the entrance, and by 
materially reducing the silting up within, so that the har. 
bour can now be taken at almost any time when the depth 
of water will permit.” 
Without raising the question whether the Admiralty Pior 
is really the cause of the absence of shingle, no stronger 
argument could be brought forward for the immediate eom. 
pletion of the enclosure of the bay, and it shows the para- 
mount necessity of forthwith continuing the southern 
parallel cant of the Admiralty Pier up to the main southern 
entrance, and also is an argument for the commencement of 
| the main southern parallel breakwater on the eastern side of 

the entrance, coincident with the eastern pier running out 
| from the shore eastward of the Castle Jetty. The extent 
eastward of the Castle Jetty is the question, for the Govern. 
ment design is already extended by going sufficiently far 
eastward to admit of the dockyard, &c., shown in Colonel 
Sir Andrew Clarke's very spirited drawing of the bay, but as 
the eastern breakwater will not admit of an angulor direc. 
tion more to the westward, this amounts to a parallel addi- 
tion to the harbour to that extent, and when it is considered 
that the only real difference in saving of cost between the 
Government design of 1844 and that of 1873, is the distance 
from east to west between the south-east angle of enclosure, 
and the less depth of water for the eastern portion of the 
southern breakwater, only attained by the sacrifice of the 
most valuable south-eastern deep water portion of the 
inclosed area, cogent reasons occur for a recognition of the 
superiority of, and a return to, lines analogous to those of 
i844. An impression prevails that the Government design 
of 1844 extended to the South Foreland, two miles east of 
the town; but the whole base of enclosure, including the one 
mil 


le frontage of the town, is only one mile and a half ina 
lirect east and west line across the bay. 
I am, Sir, yours truly, 
J.B. Repmaw, Memb. Inst. C.E. 
Westminster, September 9, 1873. 


THE WATER-TUBE BOILERS OF THE 
| STEAMSHIP MONTANA. 


To tux Epiror or Esorsexrine. 

Srr,—An experiment with water-tube boilers has recently 
| been carried out at sea, on a very large scale, with most un- 
| satisfactory results, and, as the question of a really safe and 

economical steam generator for land and marine purposes is 
engeging considerable attention at the present time, it will 
not be out of place to discuss the various points of interest 
| connected with the subject ; and I have no doubt there are 
| several correspondents who could throw light on the matter. 

Water tube boilers have been before the public for a great 
| many years, and their advantages over the existing types are 
well recognised. The most competent engineers admit that 
the prineiple is the correct one. 
| It is as well to say that no parallel can be drawn as to the 
| conditions under which a boiler works, when com posed 
| solely of tubes of moderate diameter, and the old boilers, 
| which have a shell of large prope rtions. The question then 
| is, why have they failed under continual working, and what 
| are the conditions which a water-tube boiler should fulfil? 
| | consider they are the following : that it must be free from 
| dangerous explosions, economical in fuel, and durable ; the 
| other minor points more or less hinge on these qualities. 
A sectional boiler is safe because the volume of water it 
| contains is subdivided; therefore accident to one tube does 
| 
' 


not produce disastrous results to the remainder. Persons 
may be scalded by the outrush of steam and boiling water, 
but no explosion, in the proper sense of the term, occurs 


From the numerous patents continually being applied for, 


f | and from experiments, it appears that one of the princi al 


points on which the success of a water-tube boiler depends 
1s a perfect circulation of the water over the heated metal, 
| that is, a continuous flow of water in one direction. 
| Water-tube boilers are generally composed of a number of 
horizontally-inclined generating tubes, having the water 
for evaporation within them. On heat being applied to 
these, the water is gradually raised in temperature, and, be 
| coming lighter, rises with the steam bubbles to the highest 
lend of the tubes; the tendency is to leave the lower ends 
| only partly filled. To avoid this, one arrangement was to 
| provide an inner concentric tube, the object being to separate 
the currents, returning the cooler or denser water through 
this inner tube to the lower end of the outer one as quickly 
as the lighter, or warmer, water flowed up the annular space 
around it. This, in practice, did not answer, and one 
eminent firm discarded the inner tube. 

The only correct way to insure circulation of the water is, 
to admit it at the lowest end of the generating tubes, and let 
it flow out at the opposite end, there receiving it in suitable 
return or circulating pipes outside the boiler, consequently, 
not exposed to heat. These pipes will convey the water 
to the opposite end of the generating tubes from which 
it escaped, and in that way establish 4 constant and perfect 


| circulation of the water through the tubes of the boiler. If 


heat is applied to these circulating pipes, as has sometimes 
been done, the water on becoming heated would rise, and we 
should have nothing but upward carrents in ail the tub 
which would destroy circulation and produce foam and 
priming. A greenhouse heater is always provided with 
flow and return pipe, and no one would think of endeavour- 
ing to pass two contrary currents through the same tube; 
then why forget this essential feature when designing water- 
tube boilers. It should be borne in mind that only a current 
in one direction should flow through each tube; the return 
current must be conveyed through separate pi 

The result of imperfect or no circulation of the water 
through the generating tubes is very objectionable and 
dangerous. The metal also deteriorates through being unduly 
heated ; this overheating destroys the joints and connexions, 
causing destructive leakage at those parts. 
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It is also requisite to colleet the deposits and saline matter, 
@which are contained in the water, in receptacles not ex ; 
to heat; it then becomes harmless, and may be : a 
blown out. If not so collected; it will settle in the genera- 
ting tubes, forming a hard incrustation on the heated 7 
ed will there be baked by the fire and. heated meet, 
‘oints and connexions must be outside the boiler framing 
and visible; any damage or leakage ae of anon 
detected. No india-rubber or other le packing is 
quired, as the expansion and ¢on tubes can 


of. 
provided for without this, and if the are mot ex- 


re 
be 
Pp 

be 


sed to heat, they willkeep tight. Water-tube boilers have 
en before the public sufficiently long to establish a 
putation, and though prejudice and eapital would their 
aloption, there is no question as to their being the boilers of 
the future, if ly designed, and these ps will 
tend to their improvement. I was reeently shown a 
ing glass model of Mr. Suckling’s, which fulfils these 
conditions, thereby proving the pri t! oe 
Stratford, September 11, 1873, a 





AIR GAS-+ ni 
To ru« Evrror ov Exeisygrntna. 

Sim.—I observe in the Sheffield Daily Telegraph, of the 
6th instant, a photomie test on Wright’s Patent Air Gas, by 
Mr. J. Wilkinson, gas examiner for that town, in which he re- 
turns the gas as being equal to 50.00 sperm eandles’ illuminat- 
ing power, Board of Trade standard, but like other tests, there 
s no indication of the cost respecting it; the vendors of like 
patents have good reasons for keeping the publicin the dark. 
With your permission I will place a few facts before your 
readers whieh cannot be disputed, because the instruments 
I used to prove the facts for measure and value are such as 
to leave the results beyond doubt. The volame of 
which ean be produced from one gallon of the best oil 
ised on i t’s patent principle is 100 eubie feet ‘of 

t 


ras 


carbor 


candle gas, this volume reduced in value with 20 eubic 
f air gives 120 cubic feet of 25.00 eandle gas, the oil put 
wn at 28, gallon; thus we have 120 ic feet equal 


gallon; 120 multiplied by 96 gallons gives 11,400 eubie 
{ gas, Hluminating value 25.00 sperm candles, Board 
Trade standard; therefore the cost of 11,400 cubic feet of 
gas produced from oil by Wright's patent process is 92. 10s. 
r material only ; whereas 11,400 eubie feet of 30.00 candle 
gas is the nominal yield from 1 ton of the best cannel coal 
iding cost of carriage)—may be put down at 2/. 10s. ; 
this coal, when carbonised, yields a residue which is of 
value in the chemical market—also coke which is of com- 
rcial value; but from the oil there is no residue. The possi- 
s, a8 the demand for oil increases, the Americans will 
take care to inerease the price ; on ne aes hand, if oil does 
become cheap enough to compete with! the companies, 
from their ordinary system of working, go at Sang nga 
h is much better, much less in specific gravity, and will 
take up the illuminating principle of the oil to much greater 
advantage, and by doing this, they will infringe on no patent. 
s sir gas patents can have very little effect upon the 
mmon prineyple of destructive distillation of gas from coal, 
ch is almost permanent in storage and distribution, eom- 
red with giz earbonised through oil, which cannot possibly 
be permanent im storage or distribution. As to the American 
.ny gas company at present has the common right to use 
aod they cam wee it, when it becomes advan to the 
mers, without paying for a patent right, which leaves all 

) patents without value in the market. 


I am, Sir, yours “ay. P 


ty 


September 8, 1878, 


ee 
THE PATENT OFFICE. 
To tus Epitor oF Exotneexine. 

Sir.—In your leader of last week you allude te the enor- 
mous printing bill of the Commissioners of Patents, amount- 
his year to 20,0007. I think I can point out one reason 

large. Many of your readers have doubtless ex- 
perienced great inconvenience from the frequency with which 
pecifications are stated to be “out of print” at the Patent 
Oifice. Now I have recently learned, on what I consider good 
ority, that while the officials in ee Office are 
ing “out of print” they have actually twenty i 
lly put oie, for what purpose | do not nx Hine $789 
; my informant could give me no information. 
that this is most improper; so long as there 
sre copies in the office the public have @ right to purchase 
‘hem, instead of being put to the very great expense of having 
pies made by band. 
! cannot help noticing that the authorities bave persist- 








ntly refused to present the inventor with twenty copies of | 


s specification, as they have power to do by their Act ; yet 
not scruple to keep a similar number with no possible 
n stowed away somewhere 
st I am on this subject allow me to inquire by whose 
nity the sale office is closed at a quarter to four, while 
fice hours are stated as ten to four. 
s & most annoying regulation, and ought to be in- 
ntiy withdrawn. The library being open till four, after a 
search there to discover the description of the specifieation 
required, on going down to the sale office to find ut closed, is 
y irritating. I don’t think that the work of reaching 
wn a few books, and the Jabour of industriously defacing 
e title pages by sticking Jarge stamps all over them, and 
n carefully smudging them over with ink, can be so very 
‘tiguing that the jaded clerks are quite worn out ata quarter 
to f - 


‘ 


Your obedient Servant, 
J. G. CLaxtTon. 
East India-avenue, Leadenhall-street, E.C., 


August 26, 1873. 





Tae Vreswa Exarerrroy.—During the month of August 
1,178,845 people visited the Exhibition at Vienna. 824,200 
paid for admission, and 354,645 entered the Exhibition 
without payment, 





COOLING THE EDGES OF CUTTING 
TOOLS. 

To tus Eprror or Enxorvesnine. 

Sin,—In last week’s Exorxernixe I find a descriptive 
notice of my patent invention for “ P: ing the Cutting 
Edges of Turning Tools,” which is liable to convey a wrong 
impression to ordinary readers. Instead of the jet of water 
being delivered through the turning tool, as might be inferred, 
it is delivered into the space up between the extremity of the 
tool and the article being operated upon; in short, it 
reaches to the cutting edge of the tool, and to this extent the 
invention differs very materially from all others having the 


same object in view. 
I am yours respectfully, 
Josuva Horror, 
Copeland-road, Glasgow, September 8, 1873. 

Our article referred to Mr. Clay’s as well as to Mr. Hor- 
tomarrangements. According to Mr. Clay's plans the water 
is im-tome cases led through the tool, the latter being bored 
out for:this purpose as shown by the engraving published 
by us.on page 421 of our fourteenth volume.—Ep. BE) 


PLAITING PACKING, 

To Tue Epitor oF Exoinernine. 
S1x,—Could any of your readers inform me where I could 
¢ a machine for plaiting or spinning packing for stuffin 
mes, The particular packing I mean is commonly eall 

“ Tuck's packing ;” it consists of the eotton or hemp being 
plaited round a centre piece of india-rubber. Any informa- 
tion will greatly oblige A Fam 


STEAM HAMMERS AT THE VIENNA 
EXHIBITION. 
To rum’ Evrror or ENGinerrre. 

Srr,—Kindly allow me space in your journal for a few 
words in reference to the 15-ton and 50-cwt. steam hammers 
described and illustrated in Exaryeerine of the 8th and 
22nd of August, respectively. 

Onjthe 8th of August you described a 15-ton steam ham- 
mer constructed by the Markische Maschinenbau-Anstalt, 
Westphalia, and exhibited by them at the Vienna Exhibition, 
and you say that it is the “ original” design of that firm, ana 
has been continually improved and simplified from practical 
results during the last seven or eight years. 

The merit of construction may belong to the firm named 
above, but I contend that the merit of design has been 
wrongly placed to their credit, inasmuch as in May, 1863, 
Mr. bert Wilson, of the firm of Nasmyth, Wilson, and 
Co., Bridgewater Foundry, Patrieroft, designed a 25-ton 
steam hammer of precisely similar form to that which you 
illustrate, for the Royal Gun Factories, Woolwich Arsenal, 
Mr. Wilson's design was to have wrought-iron columns 
supporting a wrought-iron girder or entablature, carryin 
the cast-iron frames or slides for guiding the hammer block 
which passed through the entablature. The cylinder was 
fixed on the top of these slides, and the whole firmly tied 
together by means of tie-plates, tie-bolts, &e., as is usual in 
the Nasmyth-Wilson hammers. The valve motion was on 
Mr. Wilson’s patent hand-gear prineiple, which, with his well 
known equilibrium slide valve, places the hammer under 
perfect control of the attendant, and permits of hammers of 
the largest sizes being manipulated with the greatest ease, 
and the change from light to heavy blows, and vice versd, to 
be instantaneously effected. In fact, with the exeeption of 
the particular form of valve gear used by the Markische 
Maschinenbau-Anstalt, the “original” design claimed by them 
may be said to be a copy, line for line, of the one made by 
Mr. Wilson over ten yearsago. Mr. Wilson, I also remember, 
had alternative designs , substituting cast iron for 
wrought iron as the jal in the columns and entablature, 
also using four columns instead of two for carrying the 
entablature, it being considered that four columns would 
not only give greater stability to the whole superstructure, 
but would also afford freer access to the work on the anvil, 
in a similar way to the arrangement carried out in the four- 
footed hammer in the Old Gun Forge, Woolwich Arsenal. 
The particular form of hammer, now under consideration, 
was, for several potent reasons, discarded at Patricroit, but 
somehow or other the design must have found its way on the 
Continent, and into the hands of those who have not only 
not hesitated to make use of it, but it seems have also 
claimed the merit of its origin. ; 

The 25-ton hammer, afterwards made at Patricroft, was 
constructed on the ordinary pattern, with massive cast-iron 
ribbed side frames or standards. An illustration and descrip- 
tion appeared in Exortwxenine some time ago. The 3-ton 
hammer, now being erected in the New Gun Forge, Wool- 
wich, has also been constructed on this principle. 

| With reference to the 50-ewt. bammer, described by you 
on the 22nd August, constructed by Messrs. Th. Shultz and 











MEYN’S PATENT BOILER. 


Tne Actien Gesellschaft der Hollerschen Carlshtitte, near 
Rendsburg, have at work in the German Boiler House of 
the Exhibition, two of J, C. C. Meyn’s patent high-pressure 
boilers, of which we present engravings on the next page. 
These boilers are vertical, and of a very novel constraction, 
and it will be seen from the experiments of which the re- 
sults are given below, that thry possess ‘Wery considerable 


ee ‘ 

Meyn's boiler consists externally of two cylinders, of 
which the is the smaller. The furnace is half in- 
ternal and halt external, and it will be seen that it requires 
but little building. It is made in this because sufficient 
Grate surface cannot be obtained on system with an 
entirely internal furnace. The grate is 6 ft. 8 in. by 2 ft. 
4 in., and has a surface therefore of 16,1 square feet. It 
has no bridge, but communicates directly through a short 
vertical fine, of which the upper opening is 2 ft, lin. dia- 
meter, with a ceutral combustion chamber. This chamber 
is 5 ft. 74 in. diameter inside and 2 ft, 8 in, deep at the sides. 
Its roof is somewhat dished, and is stayed to the upper part 
of the boiler by ties as shown. The combustion chamber is 
traversed by 76 flattened vertical water tubes, which form 
one of the principal features in the boiler, and Fig. 2 shows 
their position in the cross section. They are wrought-iron 
welded tubes, with horizontal channels across their sides 
—the arrangement of which is shown to # larger scale in 
Figs. 4, 5, and 6. Through these tubes the water circulates 
from the lower part of the boiler, and between them the 
flame must pass. From the roof of the combastion chamber 
a double ring of tubes leads up to the upper part of the 
lower shell, the upper cylindrical shell being of such a dia- 
meter that it stands inside these rings of tubes. ‘This upper 
shell is inclosed in a smokebox of the same diameter as the 
lower shell, and made of sheet iron, The ordinary water 
level is two-thirds up the height of the upper tubes, as 
shown on the drawing. The upper shell therefore serves as 
a steam dome of large capacity, and has apparently been 
really effectual in preventing priming. The steam is led 
away from the top of the boiler through a pipe which forms 
a triple ring round itin the smokebox before it is allowed 
to go into the air. 

These boilers. are machine-rivetted throughout, and 
if their rivetting is at all as good as that of some 
mens (cut in half and planed) exhibited by the Caris- 
hiitte Company, it must be unusually excellent. The 
company make their own rivets, and make them, we 
notice, with exceptionally large heads. The horizontal 


® | seams in the boiler are all single rivetted butt joints, and 


the vertical seams, plain single rivetted joints, but these 
latter would be better arranged to break joint than placed 
as at present in one continuous line down the side of the 
boiler. Proper attention has been paid to making the diffe- 
rent parts easily accessible for cleaning and repairs, and 
they are more easily to be got at than is generally the case in 
similar somewhat complicated boilers. The usual working 
pressure is 60 Jb, per square inch above atmospheric pres- 
sure. Meyn’s boilers are used, among other things, for 
heating with the flame and gases from puddling furnaces,*but 
under those circumstances there is in general such a super- 
abundance of heat that it can seldom be necessary to use 
such a complicated boiler in order to economise it. 

The principal dimensions of the two boilers exhibited at 
Vienna are as follows: 


ft. in. 

Length of lower shell ° 8 4 
Diameter “s ‘ 6 3 
Length of upper shell ae 6 6 
Diameter a 44 
Total height of boiler 14 9 
Number of flat water tubes 74 
Total surface of tubes... 96 aq. ft 
Number of round tubes... ose 66 
Diameter of tubes one ono 2.48 in. 
Surface of tubes (to water line) 80 aq. ft 
Total surface in boiler to water- 

line... sau a ae £8 os 
Total surface in boiler above 

water-line dh oss ss 
Total heating surface in boiler 430 ,, (40 8q.m.) 
Length of grate oe oes G AR. Bin, 
Width of ” vee ove 2 ” 4 ” 
Grate surface 16.1 aq. ft. 


A number of experiments have been made with Meyn’s 








L. Gbbel, Vienna, little need be said, for, as you say, the | 
| design is similar to the 15-ton previously referred to, so that | 
one refutation as to originality will apply equally well to one | 
as the other. I would, however, like to point out that the 
mode of attaching the hammer block to the piston rod, to | 
which you make reference, has nothing new about it, inas- 
much as the plan of attachment, by means of a spherical end 
on the piston rod, with cup washers above and below, and 
keys through the block, has been in constant use for the last 
| thirty years, and is almost as old as the steam hammer itself. | 
I would have drawn your attention to this subject ere this, | 
but have been expecting to see the matter taken up by 
| others, yet I must say I can speak with every confidence con- 
| cerning this subject, as I was employed as assistant to Mr. 
| Wilson, in his drawing office, at the time the design in 
question emanated from the Bridgewater Foundry. — 
Trusting your well-known principle of giving “ merit where 
merit is due” will secure the insertion of this in your 
valuable journal, and thanking you in anticipation, 
I am yours truly, 
Kopert Nvrratt. 
5, Westminster-chambers, Victoria-street, 5.W., 


4 


| above the water-line. 





September 4, 1873. 


boiler by engineers and others who use it, and from those 
published we select the following, which seem to have been 
made with care and completeness at the Essen Cast Sieel 
Works, in Rhenish Prussia. The boiler tested was one 
with 34.5 square metres (371 square feet) total beating 
surface, of which 10.9 square metres (117 square feet) was 
The grate surface was 1.51 square 
metres (16.57 square feet). We have reduced the evapor- 
ation given to the corresponding evaporation from and at 
100 deg. Centigrade (212 Fahr.), which affords a better 
means of comparison than evaporation from 0 deg. and 
100 deg. which is the form given in the original table. The 
analysis of the fuel used was as follows: 


Carbon vas eos ose oe 81.84 
Hydrogen uncombined ese vee 3.45 
Hydrogen in combination ... oe ‘ 0.74 
Oxygen and Nitrogen ove . 5.89 
Sulphur os ose « - 0.64 
Water ove ° o £0 
Ash ue ose ove ove ; 5.94 

100.00 
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‘ ‘ — " meme . . . s > e 
*, the fastening of which is ex; no 6 7413 4.28 9.41 26.80 58.96 7.5 
| the other to very wet steam, are very 
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1 valve gear is arranged so that the steam can be i 
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ntended to work with a steam pressure of 75 1 
ve the atmosphere) per square in and to mah l 
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spe { 853 ft. per minu 
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CRESPIN’S PNEUMATIC RELAYS 
We publish on page 208, drawings of the apparatus r 
MM. Crespin and Lapergne, of Paris 











for the purpose litating the operation of long lines of 
pne tubes, by the adoption at suitable intervals of 
relays, so that the carrier is forced forward by successiy 
renewals of the column of air. We have on a pre 13 
ccasion (see ante, page 146) dealt with the general questi 
and may, therefore nfine ourselves here to a descriptic 
of the appa tsel 
I jects to be obtained are fourfold 
l. To lea the esca openit of the preceding sect 
f the tube quite free, so that the forward movement of t 
ca r may i ‘ i by ans unterpressure. 
2. As soon as the carrier is introduced into the f 
section to close the end of it, and at the came time to char, 
it with compressed air from the reservoir. 


8. To maintain th ressed air entirely under contre 
4. At the moment 


enter a following 





one se 


shall be au 


n the carrier leaves 


that the apparatus 

















matically ad juste readiness for the following carrier 
I - nents are met as follows: ! 
t ber of the apy itus is a small earriage, F, sliding 
‘ and carrying he mecha 1 producing t! 
results This carriage is connected, as shown, © 
t al E, w I 1 of the section, and wi 
a weight suffc tly heavy to raise the « 
wl t f falls, as well as the adn 
S Tot irria is con ed by a hook, a l 
! f »a ¥ ted pist P, which moves in a 
vertical cylinder, the axis of which is the same as tl 
t si is 5.8 in diameter, and the piston is k 
I tly leaded w un weight of 66 Ib. The rod, by 
a bears consta against the carrias 
S| . is sufficiently strong to unhook the r 
t valve, 5, which is opposite, when the book of the pist 
rod rests on tl carriage. This result is only pro 
w the 1 is in its lowest position, because a she 
inel aced on one side of the guid pushes Ul 
rod ul leaves room on the carriage for tb 
! d belonging to the valve 
rhe proporti f weight acting on the « $ 
f vs The valvy eighs 1.: the closing dis y 4 
pistor It is nt, therefore, that each time t 
irriage is actuated only by the weighted diaphragm, I 
i the valve, S, that E, in falling, will close the li 
and open tl val S Each time that the carriage is 
ited by the diaphragm and the piston, P, the latter 
weighing 661b., will keep the diaphragm raised, or w 
tend to epen it, when the air pressure does not count 
iia e the effort 
The relay is put in movement by a small rod, a, forming 
1 detent, and bearing at the lower end of the carriagé 
guide, on the extremity of the piston rod, while this rod 
partly moved by the inclined plane. The rod, a, is work 


carrier 


by a small lever, D, which is thrown over by the 








its transit, and unbooks the piston rod, closing the li 
b i the carrier, and opening at the same time the 
mission for air At the same time that this new supply 
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enters the tube and gives a fresh impetus to the carrier, it 


the relay apparatus, and lifts the piston carrying U 
This piston is one of the most impertant 
rts of the mechanism, as the duration of pressure is r 
ed by it As we have mentioned, when its rod is 
automatically hooked upon the carriage, the rod of the valve 
admitting the air is unhooked, and it is easy to regulate 
the time of these operations with the utmost precision. 
The regulation is effected by a counterpressure valve 


placed in the top of the cylinder, 


hiis 


counterweight. 
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The compressed air at the end of a preceding section 
escapes through perforations made immediately outside the 
relay apparatus, as shown in the drawing, and the arrange- 
ment consists of a perforated sliding sleeve placed over the 
tube, in such a way that when in its normal position the 
holes in the latter are open; it is only when the carrier, 
passing, forces, by means of a lever and rod, the sleeve 
forward, that the tube is entirely closed. 





THE MINERAL RESOURCES OF BELGIUM. 
On the Mineral Resources of Belgium. By M, Runter 
Matuerse, Engineer.* 

. (Concluded from Page 186.) 

RetweEex the two great beds before mentioned, as limiting 
the Belgian coal deposits, are basins and ridges more or less 
developed, and the extent of which furnishes the key for the 
,tomical description of this deposit. 

These basins and accessory ridgea, the formation of which 
is specially the result of phenomena of compression and up- 
heaval to which the coal formation has been subjected when 
t was stillin a plastic state, are very irregular as regards 
their number, their direction, and the inclination of their 
axes. The irregularity shows that the inducing causes have 
varied in intensity and direction from one point to another, 
without its being possible to fix exactly the zone of influence 
f the concurrent forces, the general resultant of which has 


ar 


given to the deposit the irregular form discovered in the de- 
velopment of the mines. 

The great north seams present a remarkably uniform in- 
clination and regularity. This is the only part that appears 
to have escaped the geological perturbation which succeeded 
the coal formation. 

The limits of this communication do not permit me to 
follow in detail the numerous basins and ridges of the coal 
formation; I must content myself by saying that their axes 
are sensibly parallel to those of the central or principal basin, 
which lies in the are of the circle I have already mentioned 
in describing the direction of the deposits 

The only exceptions are for certain parts of the formation, 
as, for example, the bed of Herve, in the province of Liége, 
h for its irregularity in the direction of the axes of the 





wh 
basins and ridges, appears to elude a systematic description, 
because having been compressed in several convergent direc- 


tions, the primitive regularity disappears. 

lar anomalies are found in Hainaut. Independently of 
ifficulties encountered in finding the extensions of the 
tion, the existence of great lines of faults complicates 
lerably the study of this subject. 
The most important accidents of the sort are sensibly 
el to the general axis of the formation, others have a 
tion almost perpendicular. 
\ fact worthy of remark are the variations in height of the 
t w between different points of the derangement. ‘hese 
al accidents must have occurred after the periods of 
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g gies 
plasticity, since the rocks have been broken at the line of 
contact 

To explain the geological phenomena to which the Belgian 
‘ measures have been subjected since their formation 
many th es have been promulgated, but it does not ap 
pear to me that a eorrect account of these phenomena has 
hitherto been rendered. This remark applies also to the 


causes which have modified the chemical and physical nature 
fthe same bed, so as to render it widely different in ap- 
pearance and structure. Thus, if the beds of the Herve de- 
sit present their synonyms in the basin of Seraing, the 
lest exist between these two formations, 
gieally and in their applicability to industrial 
he seams nging to the last series of the 
astern and western Belgian basins oan be utilised in the 


differences 


mineral 





be 


urposes. 
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production of coke in the vertical seams, while the corre- 
s ling horizontal seams have furnished only a very in- 
' r coal, 

Similar modifications, but less general, are met with fol- 

wing the extension of the beds. Thus at Charleroi, the 
group of the great north seams, poor as far as the valley of 
I n, become more and more rich towards the west; the 
ame beds are suitable for coking in the centre, and again 
grow poor towards Bernissart and Vieux Condé. 

In connexion with these chemical modifications of nature, 
we can notice the considerable changes in width and com- 


position that the same bed sometimes presents between dif- 
lerent points. 

The study of the coal measures is indeed eminently in- 
teresting from the geological deductions which it furnishes 
The expianation of the phenomena of accidents proved by 
the coal measures, and that of physical and chemical altera- 
in the same bed, form questions as new as they are 
ilt for the geologists. 

From an industrial point of view the anatomical study of 
the coal measures enables us to give to coal mining the 

irity of a science, whilst we can confidently predict in 
advance where and at what depth such a seam can be 
wched. Errors in this respect will be made as long as the 
letailed maps, based on precise and internal studies of the 
formations, shall not have been adjusted in all the carboni- 
ferous zones. 

As may be imagined, a work of this kind can only be un- 

dertaken by a public administration, embracing all the ele- 


tions 


> 


ne 
ments of the problem, and having at their disposal sufficient 
resources to earry out the work thoroughly and well. x 
In 1861 the Belgian Government charged M. J. Van 
Scherpenzeel-Thim, to-day engineer and director-in-chief of 
the provinces of Liége, Namur, and Luxembourg, with the 
heavy task of working out the technical means necessary for 
proflucing a general map of the mines of Belgium. This 
work is to-day well advanced for the two provinces of Liége 
and Hainaut. Certain parts of the coal measures are already 
sufficiently investigated to give us, if not absolutely all that 
we require, at least data closely approximating to that 


* Paper read before the Iron and Steel Institute at Lidge. 














mathematical accuracy which the author of the project has 
sought to obtain. 

In all mining districts where workings are established, 
geology has a resource, independent of superficial and subter- 
ranean investigations—the study of of existing works. 
As these are always ouiiiial within a certain zone, there 
remains a number of breaks sometimes considerable and un- 
explored. To establish by induction the probable direction 
&ec., of the seams, in these intermediate lengths, it is in- 
dispensable that the greatest care be employed in the study 
of explored portions, that we may have a clearer knowledge 
of those unexplored. 

Let us then admit that the general and exact plan of all 
the concessions of a carboniferous district, the positions and 
directions of shafts are laid out. Starting from a fixed point, 
we trace a meridian, which from this starting point, we adjust 
every 100 metres; followirg the vertical sections of worked 
seams, in planes parallel to the plane of this meridian, we shall 
possess true sections, that we can complete theoretically by 
adding liels to known workings, the upper or lower beds, 
of which we shall have been able to establish the order of 
superposition, and distance apart. 

Starting from this fundamental] base, if we trace on each of 
these vertical sections a horizontal line, of which the datum 
relative to the sea has been chosen conveniently, we shall 
obtain by the intersection of this horizontal line with each 
bed, at the vertical section, the working at this level. 

Such is the system adopted by its author. It is an appli- 
cation of special geometrical processes to the known position, 
&e., of the coal measures. 

The mineralogica! characteristics obtained by the examina- 
tion of galleries and cross headings, have also an important 
yart to play in studies of this nature, not only to give an in- 
timate knowledge of the formation, but also to aid in the in- 
vestigation of basins which should belong to the same age, 
and ought to present similar mineralogical horizons. 

Lastly, the paleontological character, despite the scepticism 
of which it has been the object until to-day, will probably 
serve to mark the great divisions of the coal formations, and 
to connect basins now far separated. 

In conclusion, I must express my regret that the different 
Governments which have taken a practical interest in the 
construction of these detailed mineralogical maps should not 
have previously discussed the means of their execution, and 
resolved upon a common system. Had this been done we 
should possess an easier means of investigation and com- 
parison. 

NOTES FROM CLEVELAND AND THE 

NORTHERN COUNTIES. 
Mippiesprover, Wednesday. 

The Cleveland Iron Market— Yesterday there was a large 
attendance on ’Change at Middlesbrough, but very little 
business was done. The market was easier, owing to the 
increase in makers’ stocks and the speculation of “ bears.” 
No. 3 was sold at 102s. 6d. per ton, a decrease of 2s. 6d 
per ton since last market day. 
business at that figure, and most of them refuse contracts at 
that price. 
report. Manufacturers still complain of the high prices of 
raw material and their inability to obtain remunerative rates 
for the various kinds of finished iron. Inquiries are numerous 
but orders are scarce. The list price of rails is 12/. to 12/. 10s. 
per ton. Large iron makers who have mines, collieries, and 
blast furnaces, as well as finished iron works can, of course, 
offer rails ata much lower figure. One firm in the Cleve- 
land district will sell best rails at 112. to 111. 10s. per ton. 


The Returns.—The Cleveland Ironmasters’ Association 
returns for last months show that there are 137 biast fur- 
naces, 127 of which are in operation. There are 21 new 
blast furnaces being constructed, and most of them are in 
the Middlesbrough district, as will be seen from the following 
list: The Lackenby [ron Company are building one new 
furnace; Bolekow, Vaughan, and Co. are building one new 
furnace at Eston: Thomas Vaughan and Co. are building 
two new furnaces at South Bank ; Hopkins, Gilkes, and Co., 
Limited, are building two new furnaces; Bell Brothers are 
building two new furnaces at Port Clarence; W. Whitwell 
and Co; are building two new furnaces; the Consett Iron 
Company are building one new furnace ; Rosedale and Ferry 
Hill Iron Company are building two new furnaces; the 
Weardale Iron Company are rebuilding two furnaces at 
Towlaw ; Robson, Maynard, and Co., are building two new 
furnaces at the Redcar lron Works, Coatham ; T. Richardson 
and Co. are building two new furnaces at West Hartlepool ; 
the Loftus Lron Company are building two new furnaces at 
Skinningrove. During the month the total make of pig iron 
amounted to 168,027 tons—an increase of 5219 tons com 
pared with August last year. Makers’ stocks have increased 
to 61,317 tons, or 11,886 tons more than at the end of July. 
Shipments of pig for foreign parts are brisk, but there js a 
falling off in the coastwise trade. 


The Consett Iron Works.—In accordance with the intima- 


tion given in these columns last week, the general meeting | 


of the Consett Iron Company was held in Newcastle on 
Saturday. What we stated last week respecting Mr. David 
Dale, the managing director of this company, was fully 
borne out on Saturday by the fact that the company pre- 
sented him with 1000/. in recognition of his services. 


The Wages Question.—At the end of this month the wages 
arrangement, under which the ironworkers of the North of 
England are working will, according to Mr. Rupert Kettle’s 
award terminate. Before that time something will have to 
be done with a view to fixing the rate of wages for the next 
few months. It is generaliy believed that it it is agreed to 
base the wages upon the prices realised for finished iron 
during the past few months the men will have to prepare 
tor a reduction. 

The National Ironworkers’ Conference.—The ann ual con- 
ference of the amalgamated malleable and other ironworkers 
will be held at Newport, South Wales, on Monday. The 


= == 


programme of the meeting embraces the consideration of 
several matters of interest to the iron trade. 


The Coal and Coke Trades.—V ery little need be said about 
the coal and coke trades. There isa good demand for all 
ye. oh ne and prices are firm. i progress is 

in with the new sinkings in different parts of th 
North of England. surat 


Engineering.—In Neweastle, Gateshead, Sunderland, 
Stockton, cok an eae there is a good deal of en- 
gineering work on but nothi n; pecial 
mention at present. oe Fata 

Shipbuilding.—On the Tyne, Wear, and Tees there are still 
a large number of ships on the slips in various stages of 
construction. It is satisfactory to learn that there is again 
more inquiry for steamers, and prospects are improving. 

NOTES FROM THE SOUTH-WEST. 

Somersetshire Coal.—Coal has once more been advanced 
in the Somerset field; and although the eolliers during the 
last six months have not been fully employed, and the slack- 
ness of trade has been evidenced by the accumulation of 
thousands of tons of coal at every pit, all classes of coal 
have been raised by the owners throughout the field to the 
extent of 28, per ton. 





London and North-Western Railway.—The London and 
North-Westera Railway Company will, in the ensuing 
session, revive their Bull, which was rejected by Parliament 
this year, for extending their railway from Blaenavon to the 
Abersychan Iron Works. 


Spanish Tron Minerals.—Spain is sending Wales less and 
less iron ore, and in some of the works a scarcity begins to 
be feared ; prices are advancing, and must, unless a change 
takes piace, continue to advance. 


Drainage of Brecon.—This subject is attracting a good 
deal of local attention at the present time, The reports of 
the sanitary inspector continue to reveal instanees of an 
utter disregard of the laws of health; and in one case the 
inspector reports that the inhabitants are supplied with 
drinking water from the canal near the spot where a dog's 
carcase 1s polluting both air and water. 


Newport Alexandra Dock Company.—The works of this 
company are making satisfactory progress. Iwo of the 
dock gates are nearly completed, and there is little doubt 
that the dock will be opened early next year. 


Labour and Capital.—The associated coalowners of South 
Wales are taking advantage of every epportunity to enforce 
the “* Discharge Note” on the High Duffryn Colliery, in the 
Rhondda Valiey. Disputes have arisen upon the mtroduc- 
tion of safety lamps, and the men, notwithstanding that 
they gave the recognised legal notice, were refused the 





Makers are unwilling to do 
Cyfarthfa Iron Works are stili pending. 
In the finished iron works there is little to | understood to have been placed in the market upon the close 





“ ticket-of-leave,” under which they might obtain employ- 
ment at other collieries. 


Cyfarthfa Iron Works.—Negotiations for the sale of the 
These works are 


of the great strike in South Wales, which extended through 
the present quarter. The purchase price was fixed at 
1,260,0001. An offer less the 250,0001. has been refused. 


Dock Accommodation at Swansea.—A proposal to extend 
the dock accommodation of Swansea has been brought before 
the Local Harbour Trust by Mr. Livingstone, who moved a 
resolution affirming that, in view of the very large increase 
in the quantity of coal and other minerals, certain to result 
from the extended mining operations of the district, and 
also of the increased depth of water in the harbour, it was 
the duty of the Trust to provide sufficient accommodation to 
meet the future requirements of the port. Mr, Livingstone 
argued that, as it would take at least five years to construct 
a new dock, and as, before the expiration of that period, an 
increase in the existing accommodation would be almost 
imperative, it was the duty of the Trust to take immediate 
steps, and to lose no time m obtaining from Parliament the 
powers necessary to enable them to do the work. The 
motion was unanimously adopted. 

Steam Coal at Pontypridd.—The inhabitants at Ponty- 
pridd have been gratified by the announcement that Messrs. 
Fowlers have struck a seam of steam coal in their new pit 
within half a mile of the town, It was discovered at a depth 
of 282 yards, and is 6 ft. 6 in. in thickness; specimens ot it 
have been shown, and there can be no doubt that the 
quality of the coal is good. The pit was commenced April 1, 
1872. 

Forest of Dean Coal Trade—An advance of 1s. per ton 
has been made for best Forest household coals, which restores 
the price to a guinea per ton at Lydney and Bull Pill. A 
temporary check has arisen to the Forest of Dean output in 
consequence of some disarrangement in the winding ma- 
chinery at Foxes Bridge and Trafalgar Collieries, two of the 
jargest pits in the Cinderford Valley. 


Trade at Newport.—Steam coal has been rather dearer. 
The exports of of last week comprised 3972 tons of railway 
irom. 


Improvements on the Great Western.—The Great Western 
tailway Company propose to expend a further sum of 

20,0001. for block telegraph for signalling and locking ap- 
paratus on the line generally. An expenditure of (475/. 
also contemplated for machwery and siding accommodation 
for workshops, as weil as 94001, for an extension of the engine 
shed at Aberdare, and engine shed lines at Gloucester and 
Swindon. As regards rolling stock, 30,0U0/. is to be ex- 
pended for additional engines, and 50,0u0l. for additional 
carriages and wagons, 

Somersetshire Colliers.—The Amalgamated Association of 
Miners has resolved to support the cviliers of Somersetsbire 
in a demand for an increase in wages to the extent of 10 per 
cent. 
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We give with the present number two double-page Plates, 


one of a Passenger Locomotive, at the Vienna Exhibition, 
and the other of an Iron Coal Wagon, also at the Vienna 
Exhibition, the description for the former of these Plates 


will f 


ve found on page 205, and that for the latter on page 
206. The description of the two-page Plate of Rolling | 
Mill Engines, at the Vienna Exhibition, published by us 
last week, will also be found on page 206. 








Vienna UntversaL Exuipirion.—We beg to announce 
that to facilitate communication with Exhibitors we 
have established a Special Office for this Journal at 
Prater, 129, Vienna. This office is situated close to 
the Western Entrance of the Exhibition. 

The Journal is now on Sale at the General Library 
and at the Bookstalls in the Exhibition. 
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THE COAL QUESTION. 

For some years past, when public opinion has 
been strongly excited on any political or social 
question, the general result has m, 80 far as our 
legislature is concerned, to commit it to the tender 
mercies of a Royal Commission or a Select Com- 
mittee. Before either, evidence, chiefly of a 





207} to depend on the estimate which might be formed 
2 | of the growth of the 


3 | extent of other countries. 


13 | such speculative conjectures, for they are of opinion 


n¢| of the coal question, the next point was to discuss 


|resulted from accidental or conspired causes? In 


cases such evidence is requested from persons sup- 

to have extended knowledge of the question 
in its practical details ; and, finally, a report is 
issued which either leads to legislation or shelves 
the subject for some years to come ; this last result 
of all the labour and expense being by far the most 
common. 

We have little faith in such Commissions, first, 
because their constitution is usually faulty; and, 
in the next ~— owing to a prejudice for certain 
preconceived views or plans, their conclusions are 
almost always tinctured with party considerations. 
Precisely the same objections exist to the class of 
evidence called for, because the questions and 
answers will generally be found as favouring some 
pet scheme, rather than savouring of that impartiality 
which the public has a right to expect. The 
imperfect manner in which actual inspection is 
carried out by individual members of Commissions 
is wel] known to those who have had to do with 
them. The Water Supply, Sewage, River Pollution, 
&c., questions, amply illustrate the truth of these 
remarks, 

Owing to the enormous increase in the price of 
coal in 1872 a Select Committee was appointed to 
inquire into its cause, and into collateral subjects, 
whose report appeared about a month ago. But the 
objects of their inquiry must also be connected with 
another Commission, = some years ago, to 
inquire into the probable duration of our coal 
supply. The results of the latter investigation 
were practically nothing, for all that could be done 
was to estimate the probable duration. Since this 
report appeared several new coalfields have been 
opened in the United Kingdom, rendering nuga- 
tory all that had been previously stated on the 
subject. 

The last Select Committee’s report, which we 
propose briefly to analyse, showed that the 
members were wiser in their generation than their 
predecessors, They prevent = charge of enter- 
taining speculative ideas by the following observa- 
tions: ‘‘It was ascertained by the most careful 
examination of the coalfields of Great Britain, and 
the production of the mines at work in them, that 
there was an abundant supply of coal for the 
present, as well as for the future, for many years 
to come ; but the possible failure of the supply at 
some distant period was the subject of much in- 
teresting speculation, which in the main appeared 


opulation, and the increase of 
Tnited Kingdom, and to some 
Your Committee deem 
it equally unnecessary and futile to embark in any 


consumption of the 


that no adequate materials exist for giving any 
judgment on the subject.” 
Having thus cleared away all the speculative part 


the cause of the high prices of 1872 and 1873, It 
appears that in the former year there was an increase 
on the production of previous years, but in a smaller 
than usual ratio. The diminution in ratio was ascribed 
to want of adequate labour, the return of which would 
be attended with increase of production. A very 
important question had to be decided in this branch 
of the subject—it is: Has this diminution in ratio 


other words, has there been any attempt to raise 
the price of coal by a purposed stoppage to pro- 
duction. To the seitenn of ‘“‘blue-books” and 
newspaper articles, who are not engaged in manu- 
factures requiring coal, it would appear that 
nothing is easier than to order what coal is required 
and td expect its delivery. But in our large manu- 
facturing towns, this cannot be done. The daily, 
or at allevents, weekly consumption of coal at each 
of the eoalowner’s customers, especially when the 
mine is not far distant, is accurately known. It is 
customary to send in so many loads per day, if 
under contract (which is all but universal), and if a 
little stock accumulated in the consumer's hands, 
his supply is slackened for the advantage of another 
consumer. ‘Thus each has his turn; all being, for 
the time, kept in daily supply only. But at any 
moment a strike of the men, or caprice of the coal- 
owner, places the consumer entirely at their mercy. 
Many years ago, a former Mayor of Stockport gave 
us some idea of this operation. It appears that on 
the slack-coal accumulating at the pit's mouth, the 
owners send round word to their customers that a 
strike was impending. ‘Their stock was thus 
speedily deal by this ruse. In 1871-72 a 





Voluntary character, is given, but im numerous 





The daily wants of a certain factory were about six 
to eight tons. The colliery was actually beneath the 
works, and the pit’s mouth only a quarter of a mile 
off. The price paid for slack was 3s. 3d, per ton. 
Fearing a strike, 100 tons were ordered for imme- 
diate delivery, but not a ton more could be obtained 
daily than the usual supply. Consequently, the 
consumer was entirely at the mercy of the coal- 
owner, and during last year paid over 11s. 6d. for 
the same article, These are instances of constant 
occurrence, 

In regard to the consumption of coal, the Select 
Committee came to the very rational conclusion 
that the consumption per head is increasing. A 
very slight consideration of the extension of all 
our manufactures, and the consumption of coal gas, 
must lead to this conclusion, but the increase can 
only to the most remote degree at present affect 
the price of coal. The metropolis may be taken, 
safely, as an average illustration of annual increase, 
so far as a mixed consumption due to domestic use, 
manufactures, and gas are concerned. If we take 
for our p two recent years in which no cause 
of Cisturbance in the consumption took place, we 
have the following results. The imports into 
London were as follows : 


Tons. 
2,993,710 
2,878,688 


120,022 


3,765,391 
8,348,627 


416,864 

Giving an increase of 536,886 tons, or 8} per 
ceut, on a year’s (1869) metropolitan consumption, 
with a population of upwards of three millions.* 
Now, it is impossible to ascertain the total con- 
sumption of the United Kingdom, but it may be 
assumed to have been about 110 millions in 1870, 
about 115 millions in 1871, and generally an in- 
crease of, at all events, not more than 8 per cent. 
per annum for the last two years. Of course, under 
the term “ consumption,” we include also coal ex- 
ported from the kingdom. 

But taking the two years above named as repre- 
senting what may be termed the normal condition 
of the coal production, &c., some singular facts cro 
out in respect to price in certain localities, whic 
are well worthy of careful study. During 1869-70, 
and a portion of 1871, the best inland coal was pro- 
curable in London at from 18. to 22s. per ton, yet 
in some districts abounding with coal mines the 
price was about the same. In Warwickshire, for 
example, at places not 20 miles from the pit’s 
mouth, coal fetched 17s. 6d, per ton delivered. In 
Leeds, which is almost situated on coalfields, and 
where the pit supply is not two miles off, the house 
coal cost at the doors 11s. 6d. per ton, Can any 
Commission, or any one else, explain this anomaly, 
except by laying it at the door of the coalowner. 
No coal can reach London under a journey of about 
100 miles, and yet at the period mentioned there 
was the almost equality of price above alluded to. 
Returning to the report of the Committee, they 
consider that any increase in the wages of the pit- 
men has not been due to the high price of coal. 
They state that the increase in wages has led in- 
directly in an important degree to maintain the high 
price of coal, through the men ray content to 
earn the same amount of money for less coal pro- 
duced by them; in other words, they have only 
sought to earn by less labour what they had pre- 
viously got at lower wages with larger output. It 
appears that the present rate of wages is not such 
as to attract additional labour to the mine, con- 
sidering the danger and general character of such 
work. With this we fully agree, for it is scarcely 
possible to draw too black a picture in describing 
the miseries of the collier, apart from the constant 
danger to which he is exposed, His habits of life 
conduce to his misery, for he usually goes to work 
suffering from intemperance, only to again resort to 
it on leaving the pit’s mouth. Practically, the evil 
habits of the coal miner have a decided influence on 
the price of coal ; he merely provides for the wants 
of the day, and thus in many cases is barely re- 
moved from simply brute-life. 

One of the most important subjects of the coal 
uestion the Committee have of course left unsolved. 
That is the profits of colliery proprietors. We are 
not surprised that they could not grapple with the 


* Of the amounts 1,088,548 tons were sent beyond the 
Lon on district in 1869, and 1,179,430 tons in 1870. 


By sea, Jan. 1 to Dec. 31, 1870 ... os 
1869 ... os 


” ” ” 





Increase in 1870... se ane 
By rail and canal, Jan. 1 to Dec. 21, 1870 ove 
1869 


” ” ” 











similar method came under our notice at Leeds, 
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question, yet they seem to have arrived at the| 


opinion that such profits are not excessive as a rule. 
Like all other branches of trade, coal production 
has ite fluctuations. At times the business has been 


a losing one, and even ruinous; while at others, as | 
at present, high profits are obtained. It is, how-| 


ever, a rare case to find the name of a coal mine 
proprietor in the Gazette, whilst on the other hand 
the Probate Court indicates a large number of 
millionaires among them. Despite all th risk they 
run, it would seem that coal mining under all 
ordinary circumstances is a very profitable business. 
‘To a considerable extent it must be a monopo 
without large capital it is impossible to follow coal 
finding. ‘The demand for coal is universal, and 
within certain limita constant; if varying, it does 
so generally on the increase of produ tion and sale 
We quite agree with the Committee in the opinion 
that they have expressed of the impolicy of Stat 
The present ery 






interference with coal production 


against coalowners is very similar to that which 
arose against corn factors and millers, in 1845, du 
ing the Corn Law agitatior The siraple fact 1s 
that so long as supply and demand exist, for any 
commodity, its price will be regulated tt reby: and 
tot t erturn tl fundamental law of com 
meree would be to upset « 1 f 

In this is the eply to the q VW t ha 
ca lt I I s€ in the} € ol al “impiy that 
the ply has | " ss than the d ! I 
latter ‘ rmously ‘Te A it gt 
ments of our iron manufactu Pig wf 
over double what it Ss wort yea l 
price {« wd iron alway vel 1 
for t product of ti utter 1 our country 
sole! leper nt on the f mer But ar | j 
tion of the whole difficulty may be f lint al 
‘ l Cheay and abundant m é to 8} 
la and this rapidly enha | ( ! 
cotton, silk, &c., have at different times been th 
lead commodities of such specula On 
firat sign of a panic prices fall; this fall, once b 
gun, gves n with accelerated force until pt 
fall far below the actual value of the commodi 
Pre isely the same may, at i most | hat ty Will 
‘ ir with coal and iror We must, therefor 
temporarily bear an evil, taking an average of year 
of prosperity and adversity 

We propose in another article to draw attention 
to some of the influences which the pri of a 
has had, here and abroad, on va _ ndusts 
occupations during the last twelve mont A most 
remarkable fact appears in regard to sor of ul 
exports, It is that while the declared has 
ere /, the gu fifty has : It is not d 
cult to see that thia indicates less labour } t 
skilled manufactures, and gives a glimpse of aj 
proaching change, in which labour and capital may 
become antagonistic, leading to reactio und th 

t 


equalising of price in relation to the raw mat 
and the manufactured article. 


MODERN [INDUSTRIAL PROGRESS 


A st the various excellent ntributions to 
the |} nch A ssociat mn for t Advar ment ol 
Scie which has recently held ita congress at 
I that of M. Ariné Girard, Prof of 
Chemistry at the Conservat l Arts et Métiers 
on the progress of modern cl | industi 
worth a somewhat detailed not 

It forms a mprehensive review of t recent 
ay} MAUOn OF science t& th fabrication of the 
print al cheu Al } i i rkabis i 
for its breadth of BOOP and for ita clearness and 
decision 

M. Girerd commenced by ree ny the fact tha 
it was at Lyo 8, forty years ago, that the process ot 
manufacturing sulphuri acid was t 1. by 
which the ever-increasing demand is now satisfied 


ly, for | 
| 


agents throughout the whole range of chemical in- 
dustry. 

Originally sulphuric acid was manufactured from 
sulphur brought from Sicily ; about 20,000 tons of 
this substance annually were sufficient to supply all 
the sulphuric acid used throughout Europe; to- 
day more than 270,000 tons have to be manufac- 
| tured to meet the yearly demands, 

It was at Saint Fons, near Lyons, that the pro- 
cess of making sulphuric acid from pyrites was 
perfected. This was in 1830, and since then this 
process has spread throughout the whole of the 
world. Everywhere through England, France, 
and Germany, the whole of the sulphuric acid 
'absorbed is produced by the combustion of the 
pyrites analogous to those of the Rhéne and Gard. 
'” But the industries which ‘r ly upon this agent 
have also made a progress no less remarkable during 
the past few years 

Marseilles is surrounded with manufactories and 
workshops, while chemical factories are very nume- 

l 


it is there that the salts from the marshes 


rous, at 
ire decomposed to produce the millior of tons of 
ulkali for the soap trade, and chlorohydri acid. This 
latter was previously lost, escaping by the chimney 


shafts of the works in immense volumes of smoke, 
which interfered with the whole of the agriculture 


s}in the neighbourhood. ‘To-day, with the exception 

f some insignificant works, these volumes of| 
smoke are never seen. ‘The acid, easily condensed 
the works, is converted into a valuable product 

rhis detail in chemical progr was perfected in 
this country in consequen of the legislation of 


vis y juer 
1864, which imposed on the manufacturers of che- 
mical products the condensation of 95 per cent 
of the chlorohydrie gas form d Within four yeara 
the process was practical yp rfect, it rapidly spread 
r the Continent, and it is needless to say that 

it has proved a source of enormous profit to manu- 
as an almost incalculable benefit 





facturers. as wi 


to agriculturists and health. Once produced in 
large quantities it was necessary to find for it a| 


= : 
and it now renders invaluable servict 


in bleaching operations, and in th manufacture of 
paper. The demand has become so great for thes 

products, which but yesterday, as it were, were a 
serlo inisance, that now the skilfal utilisation of | 


I 
| chlorohydric acid has become a regulator of profits 


yveneral industri 
Moreover, the efforts of research tend to-day to 





formed partly itito alcohol, collected by distillation. 
and partly it is evaporated and calcined in a reverbe. 
ratory furnace, yielding all the potash, which, during 
its growth, the beetroot had absorbed, and fixed 
within its tissues. 

This process, which dates from 1540, produced 
actually about 6000 tons of potash compounds 
annually, representing a valué of 120,000/., but 
corresponding to only about one-half of the con- 
sumption in France. 

Sea water contains considerable chloride of potash, 
and, thanks to the investigations of M. Balard and 
MM. Merle and Salynches, the difficult problem of 
extracting the potash from this source received, in 
{ 1860, an industrial solution, after 25 years of patient 
labour. The process requires the aid of considerable 
cold, of refrigeration, in fact. ‘The climate of the 
Mediterranean does not comply with the necessary 
conditions, hence the necessity for freezing machines. 
But scarcely had the establishment of works for 
this industry been completed, when the discovery. of 
the mines of Stassfurt, in Saxony, dealt a terrible 
blow to this industry. 

Above the thick deposits which these mines cao- 
tain, science discovered, arranged regularly in suc- 
cessive beds, all the saline components contained in 
the salt marshes of the south of France. The new 
mineral, calamite, dissolved in water, and subjected 
to heat, yields immediately almost pure chloride of 
| potash. ‘The appearance of this product of the 
Stassfurt mines in the European markets produced 
a great revolution, and the price sunk immediat ly 
to less than half. By this blow the French in- 
dustry in this direction appeared paralysed ; but M. 
| Merle and his collaborateurs, who had struggled so 
| long, addressed themselves again to the task, and 
| studied the economical production of the product, 
| combining with the influence of cold, the secondary 
j action of properiy applied heat, and with properly 
designed apparatus advanced slowly but surely in 





| the path of progress, until, deve loping a new pro 
cess, they saw success crown their efforts. At pre- 
sent the French potash industries extract from tl! 


marshes of Commarque 1000 to 1200 tons of potash 
compounds, which, both in. price and quality, com- 
pete successfully with that produced from any oth 
source, 

M. Girard then passed rapidly in review the pro- 
| cesses for the extraction of ammonia, the working of 
phosphates of lime, and their transformation into 


perfection in the manufacture of the bleaching | Manure, of alum, and sulphate of alumina, and he 
ag nts In this country Mr. Weldon regenerates showed that all these and kindred industries are 
+] manganese, which serves to transform the | tributary to that of sulphuric acid. 

chlorohydrie acid into chlorine. Mr. Deacon takes He then went on to consider the paper and sugar in- 
from the air itself the oxygen 1 for tl lustries. The manufacture of paper admitted at first, 
transformation. and announces the only one raw material—rags—the supply of which fell 





iN : p 
| chloride of lime, no longer from 14s. 


| hundredweight, but at less than 10s 

| Sulphate of soda, obtained from marine salts by 
sulphuric acid, is often converted into carbonate of 
| soda This is done by heating the si Iphate na 
reverberatory furnace to a temperature of ibout 


1000 degs. (Cent.) The sulphate is mixed with chalk 
and coal, and the whole mass is kept in agitation 
in iron puddling, efforts are being made to substi- 
tute mechanical means. In many large establish- 


| 10 ft. in diameter, and to which a rotary move- 
ment is imparted by a small steam engine. This 
rlinder, exposed to the full action of heat, is 
urged with the materials, which are kept in a 
| continual state of agitation by the rotation of the 


cylinder, and are thus aut tically transformed 
without any intervention on the part of the workmen, 

The combinations of potassium, like those of 
sodium, also play a most important part. Their 
production has also been greatly developed of 
| late years, Potash was forn« rly obtained almost 
exclusively from wood ashes, but as the demand 


his part of the process is the most trying, but, as | 


ments re volving furnaces are in operation, c ynsist- | 
ling of horizontal cylinders about 16 ft. long, and} 


far behind the demand, Besides rags, thanks to the 
progress of chemistry, jute, the straw of rye and 
wheat, the esparta of Spain, Alfa, and Algeria, and 
woods, such as the fir, ash, &e., and other substances, 
are now made available. Suitably cut up, the wood 
| is thrown into large digesting botlers, and there ex- 
posed during six hours to the action of a concen- 
| trated solution of soda, at a temperature of 200 deg 
Cent.) and a pressure of 14 atmospheres. Under 
|this three-fold action, the wood partially dissolves, 
| and in place of the ligneous tissues with which the 
boiler was charged, there is a soft fibrous mass, which 
with the aid of chloride of lime is quickly bleached, 
| and converted into a paste suitable for paper mak- 
ing. 

| ‘The wine industry, which cultivates in France 
one-twentieth part of the whole territory, struggled 
| frot 1 1850 to 1860 against the ojdium, whose 
ravages had diminished the production n« arly one- 
|third. Sulphur was applied, and checked this evil 
so effectively that the ojdium is now the source of 
| no terror, and the production has surpassed, since 
| 1866, the figure it had attained before the com- 
jmenecement of the disease. But a new scourge 
jattacked the vine—the phylloxera vastatrix—an 


Sulphuric acid is a product of « 

























of bleaching, of dyeing, Kc. Heated with saltpetre 
it produces nitric acid, the active agent in thos 
splendid colours, used so largely in the operations 
of dyeing. In short, we may safely say that 
sulphuric acid is one of the most important 


| beetroot is, of course, molasses. and in this are found 


all the potash contained originally in the beetroot ; 
it is from the molasses that M. Dubrunfaut has 
succeeded in extracting it. Exposed to fermenta- 


; great an import- | extended other means of supply were sought after. | insect which attacks the roots, and the ravages of 
ance that certain Mnaginative philosophers have | It is no longer employed in France, Austria, nor| which are causing much uneasiness, No doubt, 
believed that its consumption indicates a standard | G rmany ; and only perhaps in America, in Hun- | however, science, which bas already entered the 
of civitiention. It is, in fact, th 1818 upon which | gary, and Russia, is the process of gathering the/|lists against this new adversary, will be again 
all industrie 8 are supported which call chemical | potash from wood ashes now practised. victorious. 
reachon to thei ad, Heated 1 ith Sait, s iph u It ia the beetroot, so largely cultivated on the Lastly, the sugar industry is making rapid strides. 
acid yields sulphate of soda, and chlorobydric acid, | Continent for the manufacture of sugar and alcohol, | In 1835 the culti¢ation in France of the beetroot 
that is to say, the important agent in the fabrica | that furnishes potash, instead of wood, as in old | yielded three milliona of kilograinmes of sugar; in 
ta ‘ ae Am f paner mn the r “ Y 7 , on sae % =e ser . ~ sh: 

a tion of s0ap, of gla: &, and of paper, in processes | times, One of the residues in the treatment of the 1850 it had reached 70 millions ; and last year the 


quautity exceeded 400 millions of kilogrammes. 
The quality of sugar improves as the production 
increases, and to-day part of the sugar produced is 
delivered direct to the consumer without there being 





tion, the molasses is, in special establishments, trans- 


any necessity for passing it through the refinery. 
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LEITH DOCK EXTENSION. 


It is now eleven years since the Commissioners 
for Leith Harbour and Docks, finding the trade of 
the port rapidly becoming too large to be accommo- 
dated in the old wet docks and the Victoria Dock, 
requested Messrs. A. M. Rendel and George Robert- 
son (their consulting engineers), to furnish them 
with a report on the best mode of extending the 
dock accommodation, and an estimate of the cost of 
the proposed extension. The report recommended 
that two new docks, the one opening into the other, 
should be constructed upon the east side of the east 
pier, and the Commissioners so far acted upon this 
advice as to construct one of these docks (now the 
Albert Dock), and arrangeit in such a way that the 
second could afterwards be added when required. 
The trade of Leith has, however, grown faster than 
was anticipated, and in March of the present year 
the Commissioners decided once more to extend, 
and requested Messrs. Rendel and Robertson to 
furnish a somewhat modified design for a dock to 
take the place of that shown in their last design, but 
never constructed. ‘The engineers submitted three 
alternative designs, and eventually the one most 
recommended (but modified, in the sense of being 
considerably enlarged) was adopted unanimously by 
the Commissioners, and its construction is now, we 
belic likely to bespeedily gone on with. As the 
f the dock accommodation of a town of so 
ortance as Leith cannot fail to be of con- 
ble interest to many of our readers, we propose 
) place before them in this article some account, 
of the works already existing, and of the in- 
and to render this more clear to 
whoare not personally acquainted with Leith, 
e also on the following page a sketch plan of 


ve, 
ect 


int 


d extensions 


| 
nh 


wn as the Water of Leith 
north-west of the business 
and passes between the east and 
which extend nearly N.N.W. for about 
the end of the old reclamation bank, 
n the gnal tower, opposite the en- 
docks. ‘The old mouth of the 
own e inner harbour, and is left not 
lry at every ebb, while the space between 
d the outer harbour, and had, 
truction of the Albert Dock, 
Qin. below low-water line at 
se and fall of spring tides at 
may be m¢ 19 ft. The docks 
eviously to were the old wet 
he Victoria Dock, containing altogether 
of about 142 acres, and a total 
of about 5900ft. The wet docks com- 
with each other by an open passage, and 
r harbour by a lock 150 ft. long by 
sill of which is 7 in. above spring 
The Victoria Dock, which 
about 50 years after the others, 
outer harbour, with which it com- 
tes through a passage 60 ft. wide, having a 
iir of with a sill 5 ft. 5in, below 
ow water, that is, 6 ft. below the sill of the 
These docks, it will be seen, are all 
the west side of the harbour, the large grav- 
(400 ft. by 85 ft.) being, previously to 
only part of the works on the opposite 
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1 extension became an absolute necessity, it 
ourse, of the first importance to decide 
th side of the piers the works should be 
ted, and on this point we shall have more 
further on. We only state here that for 
is reasons the west side was decided upon. 
the works commenced in ]862 consisted of the 
Albert Dock, with its basin and lock, and the 
deepening of the channel between the piers. The 
1100 ft. long and 450 ft, wide ; it is not, 
however, exactly rectangular in shape, one of the 
corners being taken off by the end of the graving 
mentioned. It has an area of 10} acres, 
and its bottom is 9 ft. 5 in. below spring low water. 
Che harbour is so narrow in this place that it was 

essary, to afford proper conveniences to the 
ming in and out of vessels, to construct an en- 
trance basin of 24 acres, open to the outer harbour, 
especially as the one entrance was intended to serve, 
oner later, for two docks. This basin is 
160 ft. wide, and has a bottom level with the new 
ottom of the harbour, and consequently 2 ft. higher 
than that of the dock. The dock is entered by a 


Say 


Vari 


d CK 18 


COCK above 


c 


dock will be surrounded by sheds 80 ft. wide, similar 


all the vessels coming in and going out on the tide, 
and the lock will not be put to its full use until 
after the opening of the inner dock. In eon- 
structing the walls of the dock provision was made 
both for the 60 ft. passage, which was to communi- 
eate with the inner dock, and for an entrance from 
the Albert Dock to the inner end of the graving 
dock. ‘This entrance formed part of the design 
proposed in 1862, but when only the one dock was 
constructed it was decided not to do more than 
provide for its being made in future, as it was not 
at that time necessary. It could only exceptionally 
be used as an entrance to the graving dock, its 
principal object being that it might serve, on any 
emergency, or in the event of any accident happen- 
ing to the locks, as an alternative entrance to the 
Albert Dock. This is, of course, a point of consider- 
able importance when the one lock is the sole en- 
trance to the two docks, although such an accident 
as would so disable both pairs of lock gates that 
neither could be used is a very improbable contin. 
gency. The Albert Dock has about 2850 ft. of 
available berthage, which would be reduced by 
about 100 ft. by the opening of the passage to the 
inner dock. It has on its wharves five large sheds, 
and is well supplied with railway accommodation, 
being directly connected with both the Caledonian 
and North British Railway Companies. For hoist- 
ing purposes it has four 3-ton cranes, one 5-ton, and 
one ]5-ton, all worked by hydraulic machinery, and 
one 50-ton steam crane. The 15-ton crane is similar in 
construction to another of 20 tons at the end of the 
Victoria Dock, and is used for coaling only. It is 
fitted with a tipping cradle, which, when on the 
ground, forms a continuation of the line of rails on 
the wharf. Into this the loaded coal truck is run, 
and then hoisted bodily over the vessel, and its 
contents tipped out. This plan is probably the 
most expeditious which can be adopted under the 
circumstances, a high-level coal staith not being 
practicable in this situation. 

The inner dock was originally intended to be 
similar in design to the outer one—a rectangular 
basin 1000 ft. by 450ft., having an area of 10} 
acres. Instead, however, of proceeding to carry 
out the original design pure and simple, the Com- 
missioners, when it was resolved, in March last, 
that further extensions must be proceeded with, 
seemed inclined to prefer a plan recommended by 
their engineers for a dock, with a jetty running 
down the middle for part of its length, and caused 
designs to be prepared for such a dock, with a width 
of 450 ft., the same as the Albert Dock. Such a 
limited width, however, is ill adapted for the form 
proposed. ‘The jetty could not be more than 100 ft, 
wide, and, being so narrow, its length also would be 
necessarily limited, as the business of a long jetty 
could not be carried on through such a narrow 
neck. The narrowness also, by precluding the 
possibility of erecting sheds, would limit greatly 
the sort of work for which it could be made avail- 
able. The engineers wisely, in our opinion, re- 
commended that the jetty should be omitted if the 
width of the dock were to be restricted to 450 ft., 
but submitted also an alternative design which they 
recommended for adoption in preference to the 
narrow dock, of a dock 1100ft. long by 650 ft. 
wide, having a jetty in the centre 250 ft. wide, the 
total cost of this being the same as that of a plain 
quadrangular dock 1500ft. by 450ft. The ad- 
vantages of the wider dock and jetty seemed so 
obvious that the Commissioners at once caused an 
estimate for a dock 1500 ft. long and 650 ft. wide to 
be prepared, having a jetty 250 ft. wide and 1000 ft. 
long, and this design they eventually adopted 
unanimously, and we understand that the estimates 
for it are now about to be obtained. This dock 
will lie, as before explained, east of the Albert 
Dock, the southern wharves of the two being in 
the same line. It is not proposed to put any gates 
in the connecting passage, which will be 60 ft. wide, 
and crossed by a swing bridge worked by hydraulic 
machinery. ‘The length of the passage—that is, 
the width of wharf,left between the two docks, will 
be 270 ft., so as to leave ample room for sheds at 
the end of each, as well as lines of rails both out- 
side and between the sheds. The width of the 
wharf outside the new dock, from the edge of the 
basin to the reclamation bank, will be 200 ft. The 


to those now at the Albert Dock. The width of 
250 “oF A pee for the jetty is sufficient to allow 
of sheds on each side 60 ft. wide, and a passage of 





lock 350 ft. long by 60 ft. broad, but, ag a matter 
of fact, little locking has been hitherto done, almost 





of rails between each shed an 


wharf ; the outer end of the it ie p 
use as & station, @ may conclude this 
part of our subject by giving a copy of a tabular 
statement embodied in the engineer's report, which 
is interesting as giving a comparison between 
different forms and sizes of dock proposed in 
age, wharfage, cost, &c. : 


No. 2. | No. 3. | No. 4 





No. 1. 
| 1100 ft. | 1600 ft. 
| 1200 ft. | 1500 ft. ‘by 650 ft. by 650 ft. 
iby 450 ft. Rothe Jetty | Jetty 
| \o Jetty. No Jetty. 600 ft. by 1000 ft. 
| 250 ft. by 250 ft. 
Area of water space (124 acres|15} acres 13} acres 16% acres 


Area of quayage space'214 acres 


244 acres 27) acres 83 acres 
Net length of quay) } 


wall available for 
berthage | 8140 &. | 8740 ft. | 4400 fe. | 6000 fe. 

Do. per acre of water | 
251 ft. | 241ft. | 826%. se0rt. 

; 


space eos : 
Total estimated cost 

of construction, ex- 

cluding furnishings 155,0001. 
Cost por tienal foot of] 

quay wall available 

for berthage, ex-! 

cludiag furnishings 491. 5s. 


182,0002. 182,000/. 235,000/, 














481.158. 411.105. 391. 5s. 


For sheds, roads, railways, &c., an estimated addi- 
tion of 55,000/. has to be made to the cost of No, 4, 
which would bring the total up to 290,000/. The 
additional cost of constructing a pair of gates be- 
tween the docks, if they should ever be thought 
necessary, is estimated at 8000/., and of opening 
up the graving dock to the Albert dock at 13,000/. 
Both the principal Scotch railways, the North 
British and the Caledonian, are in direct communi- 
cation with the docks. The latter has a goods 
station upon the sands west of the old docks, the 
lines from which join the main line west of the | 
of Edinburgh, and are also in communication wit 
the Granton branch of the same company. ‘The 
North British Railway has an old station at the 
west of Leith, opposite the main entrance to the 
docks, with which it is in direct communication by a 
level crossing over Commercial-street. Although 
much business is done here, both in passengers and 
goods traflic, the station is very limited in area, and 
in many respects inconvenient. The route by which 
it communicates with the main line and the 
Waverley station is somewhat circuitous, on account 
of the difficult gradients. The same company has 
also a much more commodious station on the shore 
south of the Albert Dock, the line from which skirts 
the coast for a considerable distance, and joins the 
main line at Portobello, about three miles from Edin- 
burgh. It is intended eventually by the North 
British Railway Company to reclaim land east of the 
new east dock, and in the same position in reference 
to it that the Caledonian station oceupies in re- 
ference to the wet docks, and the whole of the 
goods stations will then be shifted east, leaving the 
land on which it now stands free for feuing pur- 
poses, the small passenger station only remaining 
on its present site. Through communication exists 
throughout the docks by lines of rails, the harbour 
being crossed by a railway drawbridge north of the 
custom house. In order to give each railway in- 
creased facilities for communication with the docks 
furthest away from them, and especially to give the 
Caledonian readier access to the éast docks, a large 
swing bridge worked by bydraulic machinery—the 
largest, we believe, in the kingdom—has recently 
been constructed, and is now being placed in position 
across the mouth of the inner harbour. It will carry 
a double line of rails, direct continuations of those 
which run along the whole length of the Albert 
Dock, south of the shed. The inconvenience of 


carrying traffic along the shore (a public road) and 
over a number of sharp bends, will thus be entirely 


obviated. 


The business part of the town of Leith has 


always been upon the east side of the harbour, and 
the position of the old docks, although — 
now been in existence since the beginning of the 
century, does not seem to have affected this fact to 
any @ 

“idee the old docks were built, was compelled to 
choose the side of the river furthest from the town 


they have 
iable extent. Mr. Rennie, under whose 


for their site because of two engiheering reasons, 
namely, that the level of the boulder clay upon 
the east side was too low for the foundation of 


the dock walls then required, and that it did not 


ible to make a water-tight coffer- 





100 ft. between them, besides ample room for a line 
the edge of the 


then appear possible 
jun co a ume 


depth of sand, Had it not been 
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for these engineering difficulties, there seems no 
reason to doubt that the old docks would have been 
placed where the Albert Dock is at present. For 
years past, however, such obstacles have ceased to 
present any great difficulty to the engineer, and 
moreover, oo Kestous being now 6 ft. deeper than it 
was 70 years ago, the position of the clay on the 
east side suits much better for foundations than 
that on the west. Besides the advantage of being 
nearer the centres of business, the east sands could 
be more cheaply reclaimed for an extension than 
the west. both on account of the much greater area 
they present above the level of low water, and be- 
cause much more of the excavation would have to 


it may be as well to mention more in detail some of 
the reasons which appear amply to justify the decision 
of the authorities. 

We have already mentioned the fact that the 
business part of Leith lies entirely to the east of the 
older docks, so that a western dock would be very 
inconveniently situated in respect to it. The cus- 
tom house lies to the extreme west of the town, 
but still the distance from it to the nearest point of 
any possible west dock is about 920 yards,* while 


to the nearest point of the inner east dock it will | 


only be 770 yards. From the centre of Bernard- 


|mence de novo with the construction of a west | docks are successfully worked with only a single 
| dock than to complete the original eastern design, 


lock—the Victoria Dock on the " es, for in- 
stance, which has an acreage more than three times 
as great as that of the two eastern docks at Leith 
= together. For a western dock, again, it would 

2 necessary to spend 60,000/., or more, on a tidaj 
basin and lock, which would be wholly saved by 
the eastern one, the basin and lock of the Albert 


| Dock having been specially intended to serve for 


the double dock of the original design. The eastern 
dock, also, will not interfere with the shipbuilding 
and other trades at present carried on at the other 
side of the piers. The great advantage of the 
western site would be its proximity to the Cale- 



















be in sand only, and much less in clay; and they 
offered besides greater advantages in respect of 
room for quays and sheds. ‘These were the principal 
reasons upon which the Commissioners, in 1862, 
accepted the design for the two eastern docks, the 
reasons which limited them at the time to the con- 
struction of only half this design being purely 
financial. The growth of the trade of the port 
during the last few years has now rendered further 
extension necessary, while its increased prosperity 
has also rendered it possible, and the Commissioners 
have resolved to complete the design which they 
had already considered and approved in 1862, sub- 
ject only to the modifications which we have already 
described. There seems no doubt that both from 
an engineering point of view, and with regard to 
the best interests of the port, this was their wisest 
curse of action, but as there have not been wanting 
suggestions that it would have been better to com- 
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street, which may fairly be taken as the heart of 
the town, the distances would be about 520 and 
1250 yards respectively. The access to the west 
dock could only be by means of the space in front 
of the Caledonian station, the old dock quays 
being already too crowded with their own traffic, 
while it is proposed that the eastern docks shall 
have, in addition to their southern quays, 200 ft. 
wide, a 60ft, public road running just outside the 
fence, with three separate approaches from the 
town, the whole of which are perfectly level, as 
well as conveniently situated. ft has been urged 
that it is not advisable to have the two large docks 
with only one entrance from the harbour, but, 
apart from the fact that it is proposed to make an 
entrance, available on emergency, through the grav- 
ing dock, it may be remembered that far larger 





* The measurements are all given along the roads. 


donian Railway Company's station, but this is not 
sufficient to outweigh all the other considerations 
we have mentioned, especially now that the opening 
of the swing bridge will so much facilitate the com- 
munication of that company with the eastern side 
of the harbour. ; 
We need not do more than mention in conclusion, 
as being connected with our subject, a scheme for 4 
tidal harbour at Leith, which originated with Mr. 
Imray Bell, and with which the name of Mr. Meik is 
also associated, It consisted of lengthening the east 
pier by about 1000 yards, and carrying the little pier 
at Newhaven (which is nearly a mile west of Leith) 
about a mile out into the Firth, enclosing between 
them an immense tidal harbour, having an area of 
200 acres outside the 1-fathom line. A great space 
of foreshore was to be reclaimed, and four jetties 
run out from a quay into the harbour, of which one 
| could be made into a high-level coal staith, The 
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scheme, however, seems unsuitable in many ways,| Messrs. Schmiers, Werner, and Stein’s litho- HerrSchierwater, of Leipzic, exhibits his new hand 


and most of all in the idea that when the rise and 
fall of the tide is so great as 19 ft.. quays served 
only by tidal water could take the place of dock ac- 
commodation, It may be considered advisable, at 
some future time, to turn Leith harbour into a har- 
hour of refuge, but it would be unwise to allow this 
contingency to interfere with the extension of the 
docks, which is unquestionably the present require- 
ment of the port, and we should be surprised if— 
supposing the construction of a harbour of refuge 
should ever be decided on—the Commissioners were 
disposed to place much reliance upon designs and 
estimates placed unasked before them and the public 
by irresponsible « ngineers. 


THE VIENNA WATER WORKS. 

A Few months ago we published (see ExGineEr- 
inc, vol. xv., page 387), a general account of the 
interesting works constructed for the purpose of 
supplying Vienna with spring water, to be obtained 
from two sources, the Kaiserbrunnen and the 
Stixenstein, both offering an unlimited supply of 
water. Referring to our former article, we stated 
that these springs were situated at a distance of 


58.8 English miles towards the south-west of 
Vienna, and that the water was to be carried 
over the whole distance through an aqueduct to a 


distributing reservoir at Rosenhiigel, in the vicinity 


of the city, whence the two main reservoirs for the 
direct supply of Vienna, one at a place called 
Auf der Schmelz, and the other at the Wiener 


Berg, are fed. We further stated that the works 
had been carried out by Mr. Antonio Gabrielli, at a 
cost of 2,000,000/., for the municipal authorities of 
Vienna, that they were commenced in 1870, and 

at four years were allowed for their execution, but 


that through the great activity and exertions on the 
part of the authorities and the contractor, the works 
1 be expected completed in August of this 


lia 


year. ‘This anticipation has been fulfilled, and on 
the 27th of last month the water was conducted from 
the Kaiserbrunnen through the aqueduct into the 
reservoir at Rosenhigel, which it reached exactly 


half-past twelve, having taken 254 hours to 
traverse the distance of 58.8 English miles. For 
first few days the water was not allowed to 


ulate in the reservoir, but was discharged 
again at once into the small river Liesing, in order 
to clean the aqueduct. On the 30th of August the 
filling of the Rosenhiigel reservoir began, and after 
having been emptied again several times, the water 
s now allowed to pass into the main reservoir, Auf 


der Schmelz, and at the Wiener Berg, whence it 
s led into the pipes of the city. Some time, of 
course, will elapse before the water will be ready 
for use, but Vienna may now congratulate itself on 
the execution of this great engineeriug work, and, 
ndeed, the Vienna press does not omit to bestow high 
praise on all connected with the undertaking, and 
especially on Mr. Antonio Gabrielli, who has carried 
out the work intrusted to him in a highly satisfac- 
tory manner, and to whose energetic management 

justly attributed chiefly its early completion. We 
may mention here, that in connexion with the 
water works, a large fountain is now being erected 
at the Schwarzenberg Platz, in one of the best 

iarters of Vienna; this fountain, which will be an 
ornament to the city, has been designed by Chief 
Engineer Milratsch, and consists of five central jets, 
the highest of which will reach 140 ft., and of not 
ess than 320 jets, starting from the periphery of the 


fountain, and uniting with those in the centre. We 
may add that the fountain is built of beton. 
PRINTING MACHINERY AT THE 


VIENNA EXHIBITION.—No. IL. 

Tue lithographic colour-printing machine of Herr 
Swiderski, of ? ipzic, was illustrated in a recent 
number of Encrxgegerinc*. It is acylinder machine, 
well made, and has the usual apparatus for allowing 


the stone to pass under the colour rollers two or 
three times, if necessary, for each sheet, or for we 
ing the cylinder immovable while the carriage works 


backwards and forwards to mix the colour. It is 

» fitted with a lever, by which at the same 
moment the strap can be thrown off, and a brake 
pplied so as to stop the machine instantaneously, 
and allow the attendant to readjust a sheet which 
has been wrougly laid on, but which may have been 
printed perhaps in a dozen colours, and so be too 
valuable to be thrown away. 





* See ante, page 55. 


graphic press is very similar to the last-mentioned, 
but has not the brake ; it has a special arrangement 
for guiding the paper off the impression cylinder 
without tapes ; indeed, almost every maker seems 
to have his own special arrangement for this pur- 
pose. This seems to be almost the only machine in 
which the stone can be raised by turning one hand- 
wheel only; in every other but one two screws, 
and in some four (one at each corner), have to be 
worked for the same purpose. The machine has 
also a colour knife —_ in more parts than usual, 
so that the distribution of the colour can be nicely 
adjusted. 

fessrs. Klein, Forst, and Bohn, Johannisberg 
am Rhein, exhibit three well-made machines—a 
lithographic press, a cylinder machine for ordinary 
work, and a small jobbing (‘* Accidenz”) machine. 
he first is strongly constructed, and adapted for 
heavy pressures. The stone can be set up by one 
screw in the centre; in other respects the machine 
is very similar to those already mentioned. The 
second machine will take in a forme 590 by 890 
millimetres (23.22 by 35.33 in.), and print 1000 to 
1100 sheets per hour. It is driven by a “ circle” 
motion, and has a three-cylinder inking apparatus, 
a circular knife for cutting the sheets (when they 
are printed from two identical formes each half the 
full size), and, as in almost all the other machines, 
a self-acting delivering apparatus. The ‘“ Accidenz- 
Presse” is very similar in general appearance, but 
smaller and simpler, and driven with a “railway” 
motion. These machines are fitted with an in- 
genious device for throwing the printed sheet off 
the cylinder, which was the subject of a patent be- 
longing to the firm, and is now (the patent having 
expired) to be found also on the machines of several 
other makers. ‘The cylinder has two sets of grippers, 
one above the paper, as usual, and one—inside the 
cylinder—below it. The former hold the paper, 
and draw it round in the usual way, and just as 
they release their hold, the latter move outwards 
and guide or lift the edge of the sheet into the 
tapes or other delivering apparatus, 

Herr Sigl, whose locomotives and steam engines 
we have often spoken of, has also a factory at 
Berlin, from which he has sent a very well-made 
cylinder lithographic press, which we shall shortly 
illustrate, for printing in colours, It prints from 
any size of stone up to 22in. by 30in., and can 
turn off 900 to 1000 copies an hour, although if it 
is desired to have very fine work, not much more 
than half that number will be printed. It bas the 
usual colour slab, and four sets of rollers for trans- 
ferring the colour from the slab to the stone; and 
it has also a brake similarly arranged to Herr 
Swiderski’s. It is very neatly made, and in spite 
of the unavoidable complexity of some of its parts, 
it can be easily taken to pieces for examination or 
repair. 

A large double-cylinder newspaper machine, 
with four feeds and four deliveries, of which we 
shall also soon publish an illustration, comes from 
Herr Bialon, of Berlin, the present owner of the 
works better known as Hummel’s, from the name 
of their late proprietor. It has two impression 
cylinders, and prints on each of them, one side of a 
sheet for each motion, forward or backward, of the 
formes. It has two formes, which have ink slabs be- 
tween them as well as at each end. The machine 
will print 4800 to 6000 copies per hour on one side 
from a forme 630 millimetre: by 940 millimetres 
(24.8 by 37.0 in.), but is alteg ther of a type which 
will become less and less common as web printing 
and other ‘‘ perfecting” machines come more largely 
into use, 

Herr Ronniger, of Leipzic, and Messrs. Haeckel 
and Co., of the same city, exhibit lithographic 
scraper presses very much alike in construction. 
The machines are worked by hand, a lever being 
employed to give the pressure to the scraper, to 
which some elasticity is given by its bearing at each 
end on a nest of india-rubber washers. In each 
machine there is a fixed cross frame above the 
scraper, and in this respect they differ from the 
Austrian machines, the arrangement of which will 
be afterwards described. The distribution of the 
metal in the framing of these machines, or the first 
of them, we cannot commend ; if the table be not 
too weak the cross frame is two or three times too 
strong. ‘The firm of Gebriider Heim, of Offen- 
bach, along with a fine collection of machines con- 
nected with the book trade, have also a litho- 
graphic press with the scraper placed in a fixed 





| cross beam. 





lith ic press, which obtained the silver medal 
and diploma of honour from the Hamburg Associa- 
tion “‘ Zur Beférderung der Kiinste und niitzlichen 
apie ig og gpd ac vg is simple 

ingenious, g inking apparatus 
ares arranged in one running on amall 
w which is moved across the stone by the 
action of a hand lever, The pressure is given under 
a scraper, The impressions made by the machine 
(a piece of music surrounded by an ornamental 
border is being printed by it) are very good, but 
its workmanship is very rough and common. One 
of the best points about it is the ease with which 
any part can be taken away, or the whole machine 
taken to pieces. 

Several machines for the printing and numbering 
of railway tickets are to be found in the German 
section, among the most complete being those of 
Herr Zimmermann, of Berlin. He has both a ma- 
chine for printing the tickets, with an index to show 
the number printed, and a numbering machine, both 
being self-feeding. The Gandenberger’sche Machi- 
nen Fabrik, of Darmstadt, has several machines con- 
nected with railway tickets, including one well-con- 
structed combined printing and numbering machine, 
which draws the tickets out of one case and packs 
them again into another. Analogous to these ma- 
chines are two exhibited by Herr Fritz Jinecke, of 
Berlin, for numbering cheques, &c. One of these 
prints five numbers at a time, each belonging to a 
different series carried consecutively on, so that five 
sets of numbers are being simultaneously printed. 
A smaller machine prints one number at a time 
only. Two jobbing presses, by Herr Jinecke, also 
deserve mention for the neat modification of the 
‘*dog-knee” motion which is used in them, The 
rest of the German machines are of less im- 
portance, and do not seem to call for special 
mention. 
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TEXTILE INDUSTRY AT THE VIENNA 
EXHIBITION.—No. V. 
By Dr. H. Grorue. 
WEAVING MACHINERY, 

In the previous articles we divided the machines 
noticed according to materials on which they ope- 
rated; but this cannot be done, however, in the 
present section, because, notwithstanding that the 
weaving of silk differs considerably from other 
branches of weaving, the latter have nevertheless 
many preparatory machines in common. We shall 
take, therefore, at once the weaving of the silk, and 
the auxiliary apparatus for the preparation of the 
material for the process of weaving. 

Caspar Honegger, of Riiti, Canton Zurich, has 
shown, no doubt, the most numerous exhibits for 
silk weaving at all previous exhibitions, and he does 
the same at Vienna. We find at first amongst his 
exhibits an interesting apparatus for the sorting of 
equal ‘‘ counts” of raw silk, this apparatus consist- 
ing of a number of equal-armed levers arranged 
radially in a circle, the inner arms of the levers 
being loaded with a weight equal to the average 
weight of the unit skein for the number agreed 
upon. If, now, a skein of silk is placed upon the 
outside arm of one of the levers, the skein will 
lower that arm until equilibrium is attained. If 
the skein is of the normal weight, the lever will 
stand horizontally ; while it is heavier or lighter 
than this weight, the arm ing the skein will 
assume a position below or above the horizontal line 
respectively. The admissible differences of the 
weights of the skein are of course within limits, not 
too far distinct from each other, whence it becomes 
possible to adapt the apparatus to sort the skeins of 
silk according to their various weights. Let there 
be imagined, for instance, the series of levers, all of 
them loaded with a skein of silk; this series will 
certainly have a very irregular appearance on ac- 
count | the various counts of the silk, and pro- 
bably, in scarcely two cases, will the levers be 
found to be in a straight line. Sup the skeins 
differ amongst each other in their weights by 
1 gramme, and let the limite of the differences be 
20 grammes above and 20 grammes below the 
normal count of the silk; further, let the gramme be 
taken as the difference of weight; then the levers 
might occupy 40 different positions, 20 above, and 
20 below, the horizontal line of the normal weight. 
The levers being fastened in a frame moving round 
its own axis, as many pawls as there are levers are 
fixed in positions corresponding to the 40 different 
levels mentioned above as corresponding with the 
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differences of weight. The arms of the levers for the 
reception of the silk are each provided with a spring 
hook in the shape of a lever, which is disengaged, 
and turned over towards the outside through the 
weight of the silk, as soon as the arm of the lever 
comes in contact with one of the pawls. The silk is 
then thrown over the hook, and is caught by a 
vertical “ accumulator,” The height of the levers 
for any given over or under weight above or below 
the normal weight of the skeins of silk being the 
same. it ia evident that all levers, which carry 
skeins of silk, say for instance, of 10 grammes 
above the count, must come in contact with one 
and the same pawl, which will disengage the spring 
hook. whence all the skeins which are 10 grammes 
too heavy fall upon one accumulator The idea of 
this apparatus is very simple, and the correct action 
of it is beyond question as soon a4 it 18 once ad- 
justed, and pnt into proper order. The troublesome 
sorting with the ordinary scale is thus prevente 1, 
and the work is done much more quickly. The ma- 
chine ia well designed and executed, and is very 
creditable to the exhibitor. 

Mr. Honegger exhibits further a silk- warping 
mill, a beaming machine, and a warping frame for 
ribbons and borders. These machines are provided 
with easily adjusted disengaging contrivances, as 
well as with an arrangement for reducing the 
speed of the cloth beam in proportion as the 
layers of the material increase, so that the strain 
up n the threads remain always the same. The silk- 
warping machine is provided with a well-made 
sliding arrangement for the reed, and with an ar- 
rangement for adjusting the width of the cloth 
beam, according to the variable length and width 
of the warp. Mr. Honegger exhibits also three 
mechanical looms for the weaving of silk: one of 
them is for taffeta, one for satin and serge, and the 
third for marzelline. The mechanical loom for 
taffeta is very simple, and is provided with a simple 
heald motion, by means of balanced rollers; the 
loom has on the side a mechanism for moving 
only one or two treadles, and which forms an 
angular shred by means of double levers and shafts 
r drivers; finally, the third loom has an 
paratus forthe changing of the shuttles, as re- 
quired by the number of colours in the stuff 

Another Swiss house, that of Messrs. Scheller 
and Berchtold, of Thalweil, near Zurich, exhibits 
also a well-constructed loom for weaving silk. and a 
silk-warping machine of an highly interesting con- 
struction: the machine counts exactly the number 
of revolutions, and throws itself out of gear as soon 
as the required number of metres has been wound 
up by the beam. Besides these two houses no other 
Swiss manufacturers exhibit looms for the weaving 
of silk stuffs, although other exhibitors show looms 
for the weaving of silk ribbons. Amongst these 
latter we notice the loom for weaving silk ribbons 
with six shuttles, by Mr. F. Wahl, of Basle; and, 
further, a series of looms of one type for various 
purposes and materials, by M. Kuffmaul and Son, 
of Basle. Of these we may mention, first, the 
loom for taffeta ribbons, with revolver slay, and a 
new patented motion of the leafs, actuated by 
means of eccentrics. Another loom of this series 
weaves velvet ribbons, and is provided with a simple 
slay with star wheel, whilst a third loom, also for 
the weaving of velvet ribbons, has a crotchet slay, 
and a jacquard apparatus at the side. All these 
looms are well and carefully executed, and special 
attention has been paid to the regulation, not only 
of the beam for the unwinding of the yarn, but 
also of the cloth beam for winding up the finished 
atuft 

In the German department we find looms ex- 
hibited by Mr. Felix Tonnar, of Dulken; one of 
these looms is for weaving glazed silk stuff, and the 
other for weaving velvet ribbons rhe works of 
Mr. F. Tounar have been started for the purpose of 
making the Rhenish silk industry independent of 
foreign manufacturers, with respect to the supply 
of mechanical looms and weaving tools, and whether 
this end has been attained or not is perhaps best 
proved by the fact that from these works looms are 
already exported to foreign countries The looms 
exhibited do not contain anything new, but they 
are built after the best patterns, and in the be at 
manner. 

In the Austrian department we find an ordinary 
warping frame exhibited by Mr. Willibald Schramm, 
of Vienna, a spooling machine, with an old 
mechanism for disengaging, by Mr. A. Réder, of 
Vienna, a loom for silk ribbon of the ordinary type 
by Mr. Anton Ehriich, and another winding ma- 


with peg 


ar 
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chine by Mr. F. Laubeck, of Vienna. Also, for this 
branch of industry, we have to repeat that the 
weaying of silk in Austria is still in every respect in 
a very primitive condition. Finally, we may simply 
direct attention to the fact that Japanese, Indian, 
and Chinese looms are exhibited at Vienna. 


PRIZES AT THE VIENNA EXHIBITION. 

Tue prizes recently awarded at Vienna to exhi- 
bitors in Group XIII.—that of general machinery 
and mechanical engineering —were distributed 
amongst various countries as follows 
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that of Burleigh, made by Craven Brothers, of Manchester 
It came originally out in America under a somewhat diffs. 
rent form, and was employed in driving the Hoosac Tunnel 
in Massachusets. In the autumn of 1871 it was tested at 
the Turin Industrial Museum, when a sample of the smaller 
size, weighing only 176 Ib., bored in7 minutes, in hard 
granite, a hole 16 in. deep and 16 in. diameter, and also 
perforated with ease such hard kinds fof rock as quartzite 
gneiss, and others. In 1872 the same machine was tested 
by M. Colladon, at Geneva, when a large block of hard 
granite from the Arve valley was perforated with a hole 
1.52. in diameter and 1.8 in. to 2 in. deep a minute, under 
4 atmospheres’ pressure. The piston and chisel receive 
a turning movement with each upward stroke, when the 
piston slides on a slightly curved guide rod, which is a¢ 
its end provided with a ratchet wheel and pawils, and 
thus prevents their turning backwards at the downward 
strokes. This arrangement is, however, not original, for it 
was patented in England some years ago by Jobn Dar. 
lington. 

A third successful machine we saw at Vienna, exhibited 
by John Cockerill and Co., of Belgium ; it is the Dubois- 
Francois rock drill, shown in four specimens, which are 
mounted on little carriages, as used in some Belgian 
collieries. This machine is in Belgium supplied with com- 
pressed air of 2 to 24 atmospheres, has a stroke varying from 
30 in. to 7.20 in. in length, and is said, in hard coal sand. 
stone and coal shale, to drill a hole 1.6 in. to 8 in. deep in a 
minute, when it makes from 200 to 250 strokes. The driving 
of a crosscut through sandstone, 7.21 ft. high and 7.21 ft 
wide, has cost per current metre 41s. 6d., when four 
machines were used in turn, and the driving advanced 
three times as fast, as when done in the ordinary way. 





We should mention here that, strictly speaking, 
England received only five Diplomas of Honour in 
this group, but that both Mesers. John Fowler and | 
Co., of Leeds, and Messre. Ransomes, Sims, and 
Head, of Ipswich, were recommended, and therefore 
entitled to two diplomas, one in Group II, for 
agricultural, and another in Group XIII. for 
general machinery. The regulations laid down, 
however, for the distribution of prizes did not allow 
any single firm to receive two Diplomas of Honour, 
and Mesars. John Fowler and Co. and Messrs 
Ransomes, Sims, and Head, selected Group II. as 
that in which they wished the diploma should be 
awarded. Virtually, however, both firms were 











awarded Diplomas of Honour, and this should be 
clearly understood, as the recommendation of the 
jury for this distinction in Group XIILL, made it 
impossible for these two firms to obtain any medal in 
that group, to which they would have been 
entitled had the regulations permitted such an 
award. 


NOTES FROM GERMANY. 
Bows, Serr. 7, 1873. 
Rock-BoRING MACHINES. 

The use of rock-boring machines, with compressed air as 
motive power, increases rapidly in the mining districts of 
the Continent. On former occasions (see ENGINEERING, 
vol. xiii., pages 200 and 409) we have given some notes on 
the Sachs rock drill, as employed at the Altenberg mines, 
near Aachen; at Stahlberg, near Siegen; and Commern 
Bleiberg, near Bonn. We now add a few remarks on the 
same machine, which is in operation at the Gouley mine, 
near Kohlscheidt, belonging to the United Coal Company 
of the Wurm district, in Rhenish Prussia. A crosscut, over 
1640 ft. long, 6.8 ft. high, and 6.8 ft. wide, was driven there, 
at a depth of 852 ft. from the surface. The rock consists 
of hard quartz sandstone, alternating with hard shales, and 
contains a few coal seams. The point of the tool was at 
first chisel-shaped, and it happened sometimes that the 
holes were not bored straight, in consequence of which the 
tool was liable to jam and to cause the breaking of the valve 
gear; but since the points have been made Z-shaped, such 
accidents have never again occurred. Jn very hard rock, 
which entirely consumed the points of the tools, the ma- 
chine would bore from 29.6 in. to 41.60 in. in half-an-hour; 
when two men under similar circumstances, boring by hand, 
could only advance 10.40in. in eight hours. When the 
material is less hard, 25.12 in. to 29.6 in. are drilled in 6 to 
7 minutes, the changing of the tool requires 2 to 3 minutes, 
the removing of the machine 4 to 5 minutes, and a hole of 
28 in. depth, which requires one change of tools, can thus 
be drilled in 12 to 15 minutes. In hard shale the machine 
advances 4 in. to 4.5 in. per minute of actual boring time, 
with 350 to 400 blows. The compression of the air is equal 
to 4 atmospheres in the compressor, and 34 in the machine. 
The pipes through the shaft are made of cast iron 4.26 in. 
diameter, those through the levels are of wrought iron and 
3.6 in, diameter; 12 to 14 holes divided over the surface of 
the heading are generally fired at the same time. The 
compressor is worked with water, as dry compressors get 
incenveniently hot; the expenses per running metre of 
crosscut are as follows:—wages 39s., repairs 3s., interest 
and amortisation on a capital of 165/., 3s., expenses of 
compressed air 1.5s., or 24 6s. 6d. in all; while the ex- 
penses of driving by band power are on an average 3i. 3s, 
and even reach up to 7/. 10s. per each current metre. 


We understand that this machine is next to be tried 
at the Gothard Tunnel. There is no doubt that rock- 
boring machines have been much improved during the last 
ten years; there remain, however, still some objections to 
be overcome before their use can become general. The 
machine of the future should have less weight than hitherto - 
there should be no heavy frame to it, and should be such as 
to allow of setting it to work in every direction, up- 
ward, downward, horizontal, or inclined; the pressure 
used should be equal to at least 4 atmospheres; the 
number of strokes should be increased at least twofold ; 
as it is now, however, the length of stroke should be 
shortened ; the valve and slide gear must be simplified, as 
they are always liable to get out of order and consume a 
great amount of power; and lastly, to avoid complications, 
the self-acting forward movement of the cylinder should be 
dispensed with, as this is better done by the hand of the 
man who has to attend the machine 


NOTES FROM SOUTH YORKSHIRE. 
SHErFIELD, Wednesday. 

Sheepbridge Iron and Coal Company.—On Friday last the 
annual meeting of this company was held at Sheepbridge, 
The report showed the profit for the year to be 131,483/. lus. 
7d. Of this amount 19,880/. was distributed in February last ; 
and 49,7001. has been disposed of by presenting each original 
shareholder with a 102. fully paid up new share. A dividend of 
20 per cent. is paid out of the remainder, leaving 25,000/. for 
the reserve fund, and a balance of 11,7811. to be carried for- 
ward to the next account. 

Midland Institute of Mining, §c., Engineers —On Wed- 
nesday last a general meeting of the members of this Institute 
was held at Wakefield. An excursion was made to St. John’s 
Colliery, where a series of experiments with dynamite were 
made by Mr. Henry Johnson, junior, M.E., and secretary to 
the South Staffordshire Institute of Mining Engineers. 
Several shots were fired in a sinking pit with very good re- 
sults, and a flywheel 8 ft. 6 in. diameter, with a rim 10} ft. 
by 64 ft. was shattered by 1202. of dynamite. A railway 
truck wheel was broken in two by a single 2-oz cartridge, in 
addition to which several blocks of stone were shivered by the 
concussion. At the general meeting held after the experi- 
ments, Mr. G. Boiley in the chair, a paper was read by Mr. C. 
Hodgson, M.E. (St. John's Colliery, Normanton), on the 
“Condensing Steam Pump,” on which a discussion took 
place; Mr. Johnson then read an essay advocating dynamite 
as a safe substitute for gunpowder in blasting or mining 
o tions. A vote of thanks was accorded, in conclusion, to 
the chairman. 

Various Engineering Matiers—The Borough Surveyor 0 
Sheffield officially, reports that 2320 yards of double and 
700 yards of single line have been completed of the tram- 
ways, first contract. Mr. Mansergh, engineer to the 
Rotherham Corporation Water Works, reports that the new 
works will be completed by the middle of October, at a cost 
of 37,0001. The ds and Yorkshire Co-Operative Coal 
Mining Company have secured royalties, and are about to 
sink to coal at Outwood, new Lofthouse Station,.and calculate 
that they will be able to raise 1000 tons per day. On Mon- 
day last a fire broke out in the Hasland Colliery shaft, near 
Chesterfield, but has since been extinguished, work having 
been stopped in the interval. The Staveley Coal and Iron 
Company (Limited), are, it is stated, about to sink two 
additional shafts. The Renishaw Collieries, long carried on by 
Mr. Appleby, are understood to have been sold to a company, 
the price being rumoured at 60,0007. A new line of rails, 
from Chesterfield to Boythorpe Colliery, is being pushed 
forward. Blast furnaces are shortly to be built at the 
Alton Iron Works, near Clay Cross. The Midland Railway 
Company are doubling their line between Chesterfield and 

i , the work on the Erewash Valley section beimg 
Say advanced. Drawing engines have been fixed at the 
New ingbam Colliery, of Newton, Chambers, and Co., 





Another boring machine which has undergone trial is 


Hoyland Common, near ley. At the Holmes Colliery, 
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+ Masboro, sinkings are being made to the Wathwood 


ps wa and at Hendsworth, near Sheffield, to the Parkgate 
and Silkstone beds, the former being at no great depth 
ther 





NOTES FROM 





THE NORTH. 
Guiasaow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market con- 
» an excited state, with prices exceeding}y irregular, 


tinues 
rincipally because an amount of speculative business is 
oe » done out of all proportion to the limited stock of iron 


jee She price, which touched 125s. 9d. yesterday 
week, receded until 113s. was accepted on Friday, and the 
market ¢ sed on that day about 1llés. On onday a 
erate business was done from 115s. to 117s., closing at 


sii 
and yest rday numerous transactions took place 


ng the forenoon from 116s. 6d. to 119s. 6d., but during 
th tternoon business was done down to 118s., closing at 
1 f prices of makers’ iron are at present very 
regular, but they are decidedly easior since last week, some 
nds being quoted 2s. 6d. or 5s. less than last week; and 
now evident that the late rapid advance was not 
altogether warranted by the legitimate requirements of the 
No.1. No. 3. 
oe @4 ad 
G b. at Glasgow 120 0 117 0 
Gartsherrie 132 6 1250 
Coltness es 4 135 0 121 0 
Summe a ° 125 0 122 0 
Carnbr ; . 125 0 119 0 
Monkla 125 0 117 6 
Clyde : 125 0 117 6 
Govan, at Broomielaw 122 6 117 6 
Langloan, at Port Dundas 127 6 120 0 
Calder “3 ; 125 0 122 0 
Glengarnock, at Ardrossan 125 0 119 0 
Eglintor i 122 6 117 ¢ 
Dalmellington . eee 120 0 117 0 
Carron, at Grangemouth selected 125 0 —_ 
Shotts, at I 127 6 120 0 
Kinnell, at Bo'ness on 125 0 116 0 
The above all deliverable alongside.) 
Rar iron 13/. 
Na r tad ** eee oor — 
Last w hipments were 10,629 tons, as against 15,799 
ns in t rresponding week last year; and there are now 
s in blast instead of 131 at this time last year 
arket was quiet and easier this forenoon, with business 
11Gs. down to 117s. 6d., closing at the latter quota 
there was but little change in the afternoon, but at | the Channel. 
s were taking 117s. prompt cash- 
Malleable Iron Trade.—The excitement of the past 
row s has now passed away in a great measure, and there | 
as ry for finished iron, while rather easier prices 
preva At Blochairn, Mossend, and Clydesdale Iron Works 
t und rolling mills are almost, if not quite, 
u v ploys but at most other finished iron works 
considerable slackness. There is some talk of | 
ng t ng mills at Blochairn not giving such 
satisia na ey did some months ago, and at Parkhead 
en some curious experience with Messrs. Napier 
br reversing gear, but the difficulty has been practi- 
Barracks for Glasgow.—t would appear that 
( save at last determined to proceed with the 
the new barracks at Garroch, Maryhill, 
s on which have been suspended for such a long 
t lhe work is to be carried out under the 
nder of Captain Gale (vice Major Percy Smyth, 
who has been sent to a foreign station). He will be assisted 


r Libbey, Sergeant Sutherland, and other 
ioned officers of the Royal Engineers. The 

nant the houses within the barracks were lately ordered 
he 0th inst., in view of the arrival of a detach- 

rson the 13th. Joiners are also busily em- 
g up apartments for other military squads that 

ed at the works. Should the Government enter 

e work with energy, the barrack may safely be ex- 


met engines 


I ¢ finished in the course of two years. It may be 
remembered that Mr. John Kirk, of Woolwich, originally bad 
tract, but the contract was cancelled by the Court of 


wing to the terms of the specification not being 
fulfilled in the estimation of the skilled witnesses—engineers, 
architects, &c.—who were consulted by the War Office au- 


le Oil Trade at Johnstone.—A good deal of activity 
splayed in connexion with the mineral oil manu- 


- r 


ture the Johnstone district. A pit at the north side of 

hnetor which was closed for upwards of twelve months, 
has been re-opened by Mr. W. 8. Dixon, of Govan Iron 
Work 1 Collieries, for the extraction of the oil shale, 
which underlies the substratum of ironstone formerly 
wroug Two other mines have been sunk in the neigh- 
bourt —one on the estate of Sir Robert J. M. Napier, 
Bart., and » at Balaclava. The Clippens Shale Oil Com- 
pany sr | further increasing the extent of their already 
large work they are putting up at least forty additional 
. arge-sized retorts for the distillation of the shale. 


Houses tor the workmen are in great demand. Various 
have feued ground for the erection of workmen’s 
und anticipate a profitable speculation, as trade is so 
prosperous, and the demand for houses so urgent. 


The Sewage Difficulty in Glasgow.—At the meeting of the 
Town Council of Glasgow to-morrow there is to be submitted 
the following report by the special committee 2 ke oa to 

uire into the whole subject of the drainage of the city, and 
“st method of disposing of the sewage thereof, *‘ The 
have given anxious consideration to the subject of 
remit, and to the several proposals that have been sub- 
mitted for effecting the drainage of the city. It does not 


the be 
commities 


t} 





| 


| 


i 





| city of Glasgow. 


appear to the committee, in view of the recommendation 
which they have now to make, that any advantage would be 
gained by referring in detail at present to these several pro- 
posals, which are of the most varied character, and in regard 
to some of which great diversity of opinion prevails. The 
committee believe thet the practical settlement of this great 
question will in the meantime be best promoted by the im- 
mediate recognition, on the part of all who are interested in 
it, of two leading principles. 1. That no scheme for the 
drainage of Glasgow will be sufficient which does not include 
the purification of the Clyde and its tributaries, and the 
health and comfort of the community. 2. That no scheme 
for the panesion of the Clyde can be effected which does 
not deal with all the communities and individuals who contri- 
bute to its pollution. If these principle are adopted, the 


| committee are of opinion and have to recommend, first, that, 


in view of the great differences of opinion which exist as to 
the mode in which the objects referred to may be best effected, 
the complicated interests involved, and the large expense 
which must necessarily attend the execution of any effective 
scheme, the opinion of eminent and neutral persons should 
be obtained under a Royal Commission, or otherwise, as to 


, | the scheme which would most effectually and equitably deal 
| with the subject ; and, secondly, that, with a view to elicit 


the opinions, and if possible obtain the co-operation of all the 
parties interested in the question, a conference should be in- 
vited with the representatives of all the communities and 
others draining into the Clyde and its tributaries.” 


Proposed Meeting of the British Association in Glasgow.— 
The Magistrates’ Committee of the Town Council of Glasgow 
have resolved to recommend to the meeting to be held to- 
morrow, that the invitation made last year to the British 
Association should be renewed at the forthcoming meeting 
at Bradford, so that the meeting of 1875 may be held in the 

They also recommend that a representa- 
tion of the Town Council should appear at Bradford in sup- 
port of the invitation. Next year’s meeting is to be held at 
Belfast, ond assuming that Glasgow is successful in the appli- 


| cation for 1875 that would make an interval of twenty years 











} 


}it 
| ho 





since the last Glasgow meeting. Several places have already 
had three visits from the “ Parliament of Science,” as the 
Association has been termed ; but Glasgow has only had two. 
It is not unlikely that the third meeting might have been 
held ere this had the university authorities not thrown a good 
deal of coal water upon the desire which many of the citizens 
felt with regard to the propriety of such a meeting being held. 


Turnberry Lighthouse—The new lighthouse erected on 
Turnberry Point, about five miles north of Girvan, on the 
Ayrshire coast, was lighted for the first time about ten days 
ago, and its powerful beams were seen far down and across 
One ship, arriving in the Clyde from abroad, 
was much puzzled by the new luminary, of which it had re- 
ceived no previous intimation, and lay to for about four hours 
The 


ghthouse isa handsome brick tower, with excellent dwelling 


till, on the arrival of daylight, the mystery was solved. 


use attached for the keepers. 


The Lighthouse Service—The Pharos, the steam tender 
belonging to the Northern Lighthouse Board, left Grantona 
few days since to go the rounds of the lighthouses on the 
East of Seotland, including those of Orkney and Shetland. 
She had on board a full cargo of oil, &c., for the supply of the 
various lighthouses. The new steamer, which is being built 
on the Clyde for the purpose of taking the place of the Pharos, 
is expected to be in readiness for service early next spring. 


Progress of the New Graving Dock at Port Glasgow.— 
Considerable progress is now being made with the works at 
the new graving dock at Port Glasgow. One side of the 
masonry is nearly completed, and the most difficult half of 
the other side is overcome. The gates are also nearly 
finished, and have been set onend. The pumping engines 
have been contracted for by Messrs. Marquis brothers, Glas- 
gow, and although a large amount of work has yet to be ac- 
complished, it is hoped that at least by the early months of 
next year, the dock may be ready for the reception of vessels 
upwards of 300 ft. in length. 


Report on Water- Closets by the Glasgow Corporation 
Water Committee—At the usual monthly meeting of this 
Committee, held on Monday last, the following recommenda- 
tions in reference to the water-closets of the city, were agreed 
upon: 1. No water-closets will be allowed to be supplied 
direct from a service-pipe, but must be supplied from a cistern 
on the same flat as the closet, and no water-closet shall be 
supplied with atap of any kind. 2. Every cistern for the 
supply of a water-closet must be fitted with an efficient waste 
apparatus, so constructed as not to be capable of discharging 
more than two gallons of water at each flush, so that it can- 
not be made to flow continuously by intention or neglect. 
3. The down pipe from the cistern to the basin of the closet 
must be not less than 14 in. in diameter, and if of lead must 
weigh 9 lb. 4. The cisterns supplying all pan weter-closete 
must have a proper service-box attached. 


FOREIGN AND COLONIAL NOTES. 

Great Southern Railway of New South Wales —Tenders 
have been officially invited for the construction of an exten- 
sion of the Great ‘Southern Railway of New South Wales 
from Goulburn to ‘Yass, a distance of 54 miles, and orders 
bave been sent to England forthe rails and other permanent 
way matériel. Surveyors are engaged in connexion with 
extensions proposed in the northern, southern, and western 
distriets of the colony. An agitation bas been commenced 
for bringing the Paramatta line into the heart of Sydney; 
the Redfern terminus is, it is contended, too remote from 
the business quarters of the New South Welsh capital. 

Sydney (N.S).—Since the commencement of operations by 
the Glasgow and Cape Breton Coal and Railwa Company 
(Limited), Sydney, Nova Scotia, bas been enlarging its 
boundaries and growing faster than at any previous pe 
in its history. One hundred buildings have been either 
erected or are now in progress. * 








Central Railroad.—The wei 
on the Pacific Railroad 
a . locomotives owned 
num passenger, mail, 
roa — com has 

right cars. ratio of the working 
traffic receipts in 1872 was 41.38 as 
43.34 per cent. in 1871. 


Colli Harbour.—The Parliament of the Dominion 
of Canada has authorised a grant not 
in aid of the reconstruction and improvement 
Harbour, conditionally upon a similar sum bein: ly 
appropriated for a similar purpose by the town ng- 
wood and the Northern Railway Company of Canada in equal 
proportions. Preliminary arrangements have been com- 
pleted, and the work wili be at once proceedéd with. 


The Melbourne Mint.—It appears that the quantity of 
gold coined at the Melbourne Mint in the last six months of 
1872 was 45,968 oz. The average weight of the sovereigns 
coined during the quarter ending September 30, 1872, was 
coe oz.; and in the quarter ending December 31, 1872 
0.26 oz. 


More Coal in Tasmania. —Coal has been discovered on the 
south-western slope of Ben Lomond, some little distance 
beyond Deddington, and not far from Avoca. It appears 
that there are four seams. The first is 15in. thick ; the 
second, 2 ft. thick; the third, 2 ft. 6 in. thick; and the 
fourth, 3 ft. thick. In the 2 ft. 6 in. seam a drive has been 
made of about 26 ft.; and half a mile distant, a cut has 
been wade into the 3 ft. stratum, showing it to be a 
well-defined and solid seam. coal is bituminous. A 
block of 320 acres has been leased by Messrs. H. Ritchie and 
Peter M'Intyre, who are about to form a company for work. 
ing the coal. They have also had a tramway x hon by 
Mr. C. J. Smith to connect with the Tasmanian Main Line 
Railway, between Clarendon and Evandale. The longth of 
the tramway will be about 17 miles; the country traversed 
presents no engineering difficulties. 


A Red River Bridge.—Some Dominion engineers despatched 
from Canada for the purpose of building a bridge over the 
Red River, have arrived at Fort Garry. 


Northern Pacific Railroad.—The directors of the Northern 
Pacific Railroad Company have announced that they are 
prepared to receive tenders for the construction of 205 miles 
of the road between the Missouri and the Yellowstone. General 

Rosser, the engineer in charge of the surveys, reports that a 
favourable route has been found for the line. 


The United States Navy.— Contracts for building two new 
iron sloops of war for the United States navy are expected to 
be awarded to Messrs. J. Roach and Son, of New York. 
Messrs. Roach offered to build the sloops for 290,000 dols. 
each. 


Murray (S.A.) Railway.—A deputation has waited on the 
South Australian Government with reference to the Murray 
Railway. The South Australian Government stated that 
they bad already ordered trial surveys to Mannenu, and that 
when these surveys were completed they would give the 
matter their best consideration. : 


American Coal and Iron.—It is stated that investments 
are being made by English capitalists in coal and iron lands 
in the United States. Many such investments, representing 
a very considerable aggregate of capital, have been made 
during the past year, in Virginia and West Virginia, and 
other parts of the American Union, in which rieh coal and 
iron lands have been recently developed by the completion 
of new railways. 

Matériel for Indian Railways.—The value of the a 
shipped last year from the United Kiogdom for Indian Rail- 
ways was 655,822/. The corresponding annual total for the 
five preceding years was as onexed :-1867, 8,052,6521. ; 
1868, 1,849,5541.; 1869, 1,432,7847.; 1870, 1,688,2091.; and 
1871, 707,7651. 

New Belgian Colliery Company.—A new industrial under- 
taking has been founded in Belgium under the title of the 
Arsimont Colliery Company. The capital of this company 
has been fixed at 100,007, 


Steel Rails on the Central Pacific.—A limited quantity of 
steel rails have been laid in Oakland Wharf, and also in the 
yard at San Francisco, by the Central Pacifie Railroad Com- 
pany. The rails have been laid down at points exposed to 
excessive wear, and the result has, as usual, proved satisfac- 
tory. In one locality, with an almost imperceptible deterio- 
ration, th¢y have already outlasted three sets of iron rails. 
The ebief engineer of the company has recommended the 
directors to lay down steel rails on the whole of the main 
line, and this as rapidly as the renewal of the road may be 
found to be necessary. 

The Belgian Iron Trade.—Merchants’ iron is maintained 
in Belgium at about 107. 16s. perton. Some new transactions 
in rails are stated to have been concluded. Plates remain 
in pretty good demand. 


Philadelphia Water 8 .—Measures are being taken 
for extending the water supply of Philadelphia. A reservoir 


104 acres in extent is being built with this object. 

Holkar State — is expected that 50 miles of 
this line will be opened for traffic in the course of the present 
year. The tender of Mesers. Hood, Winton, Mills, and Co. 
for the construction of the line was acce; in Jan 2 
1872, and the contractors have since prosecuted the wor 
with energy. 

English Coal in France-—The demand for English coal in 
France continues active. A coal s formed at Lille i 
said tobe contemplating farther orders in 


is 
in the first seven months of this year we sent Trance 


B17, tons of coal, as com with 1,373,958 tons in 
te sats i period of 1 and 1,042,109 tons in the 
corres period of 1871. 


























































































































































































4 


ESI at Ne ET ph ie sam mace 


a 


_— 
es 


Em 


4 


& 


coieechitin dane 


a 
~ 
were 


= 


e's 





A si 
t 
4 
a 
'd ‘ 
“ 
a 
a 
ee 


21 


ENGINEERING. 

















[Sepr. 12, 1873. 


TURNTABLE FOR THE NORTH-WESTERN RAILWAY OF AUSTRIA, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY THE GRAZER WAGGON MASCHINENBAU UND STAHLWERKS-GESELLSCHAFT, GRAZ. 


Twe turntable of which we annex 
an illustration has been constracted 
by the Grazer Waggon, Maschinenbau 
und Stahl werks-gesellschaft, at Graz, 
and is exhibited at Vienna by the 
North-Western Railway of Austria 
in their own pavilion, the turntable 
having been selected from a delivery 
of 53 such turntables supplied to 
that railway company by the firm 
namedabove. Thisturntable, which 
has been built according to the spe 
cifications of the railway company 
consists of the casing, the circular 
frame for the rollers, and the table, 
the latter being 15 ft. 14} in. in dia 
meter. The casing, which is 2 ft. 
high, ie made of cast iron and consists 
of six parts, which are bolted together, 
and to the inner circumference of 








which is fastened a circular double 











frame carrying the rails, this frame 
being connected with the central 
bearing by six radial arms of 


1 wide by 1}in. thick, 


fection, LUM 
and having a central web 4} in. high. 
On the rail carried by this frame run 
the rollers, of which there are 12, 
made of chilled cast iron, and having 
a diameter of 12 in. ; these rollers are 





connected with each other by angle 
irons, avd with the central bearing 
by wrought-iron rods 1 in. in dia- 
meter, as shown in the cross section 

Another circular frame, to which is 
fastened a rail similar to that of the 
bottom frame, is bolted to [-girders, 
104 in. high and 4#in. wide, with a 











central web jin. thick, the rail 





carried by this frame resting on the 
twelve rollers already mentioned, 
This latter frame, with the four 
I-girders, forms the table, or plat 
form, in the central part of which is 
fastened a diagonal frame for the 
support of the casing of the centre 
pin he rails are flat steel bars, 
and are fixed upon the four [-girders, 
while the whole of the platform is 
covered with thin chequered iron 
plates. In order to reduce any shock 
that may be thrown upon the centre 
pin, there are arranged around the 
casing of the latter four vertical spiral 
springs, upon which the upper part 
of the casing is placed, and through 
which is transferred the pressure 
received through the diagonal frame 
from the four girders carrying the 






































raile rhe outer casing has the usual 
eight stops for the purpose of fixing Fae nn ~~ - 
the position of the platform, so that a « ee o We = a — “+t 
the rails upon it may correspond with s | : 
. ; | ° 7 
the rails of the adjoining lines. 4 =i jo ie) ° - 4 < h 
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tunnel has been commenced through 
the Rocky Mountains. It is to be 
twelve miles long, and its construction rs 

















will oceupy four years. 


THE EAST RIVER BRIDGE, NEW YORK. 
Tae Brooxtys Catssos. 
(Continued from page 82.) 

Dumping Cars. 

Two kinds of dumping cars were used. One style being 
yrovided with a turntable for dumping the load at any point. 
‘he other and preferable kind, of which a drawing is pub- 

lished on the opposite page, dumped on rockers and required 
less attendance. 

The cars were hauled back and forth by steam power. 
Part of the dirt was used to fill a vacant slip at the rear 
of the caisson. The bulk of the stone was saved and used 
subsequently for filling up the air chamber. The remainder 
of the material was dumped directly into the river and re- 
dredged by an Osgood dredge, this she being found cheaper 
and more expeditious than direct dumping into boats. The 
cars several times fell into the shafts, but were easily picked 
out by the dredges. 

Management of Air Pressure. 

Air was supplied from six double air pumps, located 
500 ft. from caisson, a 10 in. cast-iron main leading there- 
from; two rubber hose of 6 in. diameter introduced it 
directly into.the caisson. When any lengthening out of the 
shafts had to be done, the air entered only by one hose, but 
even that was more than ample in size. 

At the beginning, the air pressure was governed entirely 
by the tides and regulated itself according to their height. 
The tightness of the caisson was quite satisfactory, and it 
was soon found that during the falling of the tide it was 
practically unnecessary to run the pumps at all, the loss of 





head counterbalancing the leakage. But with a rising tide | 
the pumps had to run at full speed. A declining pressure 
was always attended by thick fogs which lasted until the tide | 
changed, then the caisson would remain clear for the next | 
six hours. These fogs were both disagreeable and detrimental | 
to the work by the darkness they caused. They could at 
times be partly overcome by pumping in a large excess of | 
air, but not always. The fog would occasionally be confined | 
to particular chambers while others would be clear. A slight | 
blowing off under the shoe always caused a fog in that 
neighbourhood. The air space was so large, 170,000 cubic 
feet, that there was considerable latitude for variations in 
different parts of the caisson. Every change in the air - 
sure produced a rise or fall of the column in the water : 
As the tide fell, the water filled up the pool under the shaft, 
and running over it, would endanger the safety of the dam 
surrounding it. As the tide rose the supply in the pool was 
gradually exhausted, and there was danger of the air blowing 
out underneath unless supplied artificially. 

As soon as the caisson had fairly entered into the water- 
tight and air-tight stratum of clay, the tides no longer had 
any effect upon the air pressure whatever. A fixed pressure 
was maintained according to the calculated head of water. 
The clay proved so tight that the pressure could easily be 
raised from four to five pounds higher than called for by the 
head of water. 

This satisfactory state continued until fresh-water springs 
were encountered. Then there was an end to regularity of 
air pumping: Sonetimes three pumps were sufficient, then 
again all six pumps running at their maximum speed could 








not maintain a pressure within four or five pounds of the 
standard, and as the pumps were overtaxed they broke down, 
and the pressure ran down still further. A judicious banking 
up of the shoe below with clay afforded considerable relief, 
but only partial, since it had tobe removed again for lowering 
the caisson. We thus found ourselves in the same predica- 
ment with most caisson-sinkers, not from leakage, however, 


| but from want of water. It had been supposed that a et 


ing —7 of 409 cubic feet per minute, would prove sufli- 
cient, but it did not. 
was one critical period when the pressure ran down 
to 11 Ib. in place of 20, where it should have stood. On the 
other hand when the caisson had reached its depth and the 
shoe was properly banked up, four pumps were ample to 
keep up a pressure of 20 to 22 Ib. In any event three were 
to supply the necessary fresh air for 120 men and 
the numerous candles and gaslights, and to prevent a rise in 
temperature. The thermometer stood uniformly at 78 deg- 
day and night, winter and summer, whether the temperature 
outside was 90 deg. or zero. 
Relation of Upward Pressure of Air to Downward 
Pressure of Caisson. : : 
In the original design for the caisson it was the intention 
to make the air chamber one vast a = qo 
dividing or supporting frames of any kind, reliance 
plneed t solid timber latform of 165 ft. thickness 
to t fer all strains equall the shoe inward. To 
diminish the weight above, masonry was to be built in- 
side of a wooden cofferdam placed on top of the caisson. _ 
This programme was quite feasible t y, pro 

















Serr. 12, 1873.) 





ENGINEERING. 














—_—_— 


TIP WAGON AT THE 


EAST RIVER BRIDGE WORKS. 











FIC.!. 
 iaeiaialiatlpiencink sea: = aN UNG. seccctiat inte lentea cate a - 
le o io? a P 
' B-" | 
: oe 
-- - | 


e 





























---—-—-—~—-—--—-----» 


f2 














<tmanean anton i @ 














—— 

















“SCALE OF 
£ = 


Fe ET ‘ 






























































the air pressure could be maintained at the proper standard 
without possibility of failure, and provided the caisson was 


sunk through a soft uniformly yielding material. The shoe | 


and sides of the caisson were made strong enough to resist 
the overweight occurring at each low tide. 

The requirements of launching, however, made it necessary 
to introduce five heavy trussed frames to serve as launching 
frames ; they divided the caisson into six chambers, each 
frame being also well braced from the sides. These frames 
were allowed to remain in, large openings being cut in them 
for passage to and fro. 

-_ ubsequent events proved the necessity not only of these 
‘Tames, but of double the additional support. 

Very little attention was paid to the matter of supports at 
first ; ‘any irregular bearing below was easily distributed by 
‘he roof, even to the extent of having entire frames unsup- 
ported at times. The wooden blocking on which the caisson 
was supported proved sufficiently elastic to yield without 
crushing to any extent. 

Asthe caisson sank deeper much of the dirt coming out 
— dumped on top of it, filling up all spaces not occupied 
h4 masonry. This was only the beginning of the overweight 

> be carried ultimately. Again, at very low tides, the over- 
weight caused by them was equal to the weight of a volume 








of water 168 ft. by 102 ft. by 7 ft., amounting to 3700 tons 
alone. 
Blowing out 7 Water Shaft. 

The overweight kept slowly increasing until, one Sunday 
morning, about 6 a.m., the south water shaft blew out, every 

rticle of compressed air leaving the caisson in an instant. 
Fo say that this occurrence was an accident would certainly 
be wrong, because not one accident in a hundred deserves 
the name. In this case it was simply the legitimate result 
of carelessness, brought about by an over-confidence in 
supposing that matters would take care of themselves. T 
immediate cause of the blowing out lay in the washing 
away of the dam around the pool under the shaft. These 
dams washed away frequently at subsequent periods, but we 
had had our experience and our leeson, and were prepared 
for it. There was, unfortunately, no man in the caisson at 
the time, so that experience is lost. Eye-witnesses outside 
state that a dense column of water, fog, mud, and stones 
were thrown up 500 ft. into the air, accompanied by a terrific 
roar and a shower of falling fragments, covering the houses 
for squares around. This column was seen a mile off. The 
noise was so frightful that the whole neighbourhood was 
stampeded and made « rush up Fulton-street. Even the toll 
collectors at the ferry abandoned their tills. There were three 


he does not remember. One 

into the river, and the third buried himself in a coal pi It 

was ail over ina minute. Both doors of the air lock fell open. 
air . 


could dispense with artificial illumination. As soon as 

sible a stream of water was passed into the shafts trom 
above, the locks were closed, and in the course of an hour 
ape was restored to 15 1b., corresponding to a head of 

The first entry into the caisson was made with considerable 
misgiving, but none of our fears were realised. 

‘Lhe total settling that took place amounted to 10 in. in all. 
Every block under the frames and was absolutely 
crushed, the ground being too compact to yield ; none of the 
frames, however, were injured or out of line, The brunt of 
the blow was, of course, taken by the shoe and sides of the 
caisson. One boulder in No. 2 chamber had cut the 
armour plate, crus through the shoe casting, and buried 
itself a foot deep into the heavy oak sill, at the same time 
forcing in the sides some Gin. Ina number of places the 
sides were forced in to that amount, but in no instance were 
they forced outward. ihe marvel is that the air-tightness 
was not impaired in the least. 

The nine courses of timber forming the sides of the air- 
chamber were permanently com to the extent of 
2in., as was shown by protruding bolt heads and the 
shearing off of a number of diagonal bolts. The lower 
sills of the frames were also torn where they came upon 
boulders. 

The weight of the caisson at the time was 17,675 tons. The 
air blew out so suddenly that this weight must have acted 
with considerable impact in falling through the space of 
lUin. The bearing surface at the tune was as follows: The 
four edges of the caisson, 550 ft. long and 7 in. wide, amount- 
ing to 822 square feet ; the five frames each 100 {t. long and 
6 It, wide, resting on twelve blocks 1 ft. wide, amounting tw 
10 square feet, and giving a total of 382 square feet to 
meet the above pressure. This is at the rate of 46 tons per 
square foot. 

But more than one-half of the shoe was undermined to a 
depth of 1 ft. or more, which reduced the practical bearing 
surface by nearly one-half. At the commencement of the 
shock there was therefore a pressure of 80 tons per square 
foot, no allowance being made for impact, which may have 
doubled this rate. The caisson had settled 10in. The shoe 
had buried itself so as to presenta width of 12 in, and 
through the crushing of the blocks the frames were in 
many places resting bodily on the ground. The settling 
had, therefore, stopped when a bearing surface of 775 
square feet had been reached, giving a pressure of 23 tons per 
square foot. 

The ultimate pressure on the base of the caisson due to 
the weight of the tower and superstructure will be only 
5 tons per square foot; hence the margin of safety against 
crushing is ample. All the above extreme rates of transverse 
crushing are within the limits of good yellow pine. The fact 
that the majority of the blocks did crpsh is attributable 
mainly to their irregular bearing and to their shortness; a 
block of 4 ft. in length will bear a much larger pressure 
upon 1 square foot of its surface than a block of 2 ft. in 
length; the same is true in regard to relative breadth. 
Yellow pine is essentially a heart wood, and before yielding 
to compression it will split out sideways away from the 
heart. In the roof of the caisson no effects whatever were 
produced by the enpoy of posts. The timbers are bolted 
so close laterally that no yielding sideways can take place. 
Subsequent examinations showed that the roof of the air 
chamber had id a per t average depression of 
44 in., being least in the end chamber, and greatest near the 
water shafts, where there was the least sup by frames, 
and where these openings had cut the timber through from 
top to bottom. ‘This deflection never increased any. The 
amount is comparatively small when we consider that the 
transverse span is 102{t. between bearings, that the whole 
caisson and timber above it is a composite structure, bolted 
together, and that the joints in the timber are butt joints. 
That amount of deflection is scarcely sufficient to bring all 
the bolts to a full bearing. 





Additional Shores. 


As the eaisson proceeded in its downward course, the dis- 
proportion between the dead weight above and the air 
sure from below became greater and greater. For instance, 
on the 15th of November, the escape of air under the shoe was 
so strong that no more than 101b. of air pressure could be 
maintained. The over pressure entailed was 12,240 tons. This 
was received by a bearing surface of 280 square feet, causing 
a pressure of 44 tons per square foot. 
In order to meet this constantly i ing overweight, a 
large number of additional shores were introduced into the 
caisson. They rested upon a block and wedges, and sup- 
ported a cap spiked against the roof. The presence of these 
shores added considerably to the labour of lowering the caisson, 





The | 2nd diminished the available working space otherwise. They 


gave, however, a positive assurance against any crushing 
weight from above, and could moreover be easily removed 
when a boulder was taken out, which could not be done with 
the permanent frames. 

The downward movement of the caisson was usually so 
impulsive that the blocks ander the were allowed to 
crush and were subsequently dug out. In fact their crushing 
was the only indication we had that any portion of the caisson 
was bearing particularly bard. The noise made by splitting 
of blocks and posts was rather ominous, and inclined to make 
the reflecting mind nervous in view of the impending mass 





of 30,000 tons overhead. 
(To be continued.) 
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PHOSPHOR- BRONZE. 
By M. J. Mavse, Engineer.* 
Newerovs English and other scientific journals have dis- 

cussed the value of phosphor-bronze. Among them, notices 

on the subject have appeared in Exeixexnine of the 9th 

September, 1871, and the 4th of October, 1872. The Pall 

Mall Gazette of 9th July, 1870, also discussed its value, in 

reference to its origination, its early trials, and subsequent 

applications. In 1570 the inventors published a pamphlet, 
accompanied with illustrations, giving graphical details of 
the curves of resistarce of which the material is capable; 
the title being “ Essais sur l'emploi de divers alliages et 
spécialement du bronze-phosphoreux pour la coulée des 
bouches A feu,” published by G. Montefiore-Levi et Co., 

Kiinzel, Brussels, 1870. The following gives a general 

résumé of what has subsequently been accomplished. 

An extended manipulation and study of the alloy has re- 
sulted in a more complete knowledge of its genera! proper- 
ties, and, consequently, has led to greater perfection in its 
application. A pa resistance and elasticity have been 
discovered than had been previously accomplished, and with 
these there has been acquired a method of producing, with 
ease and certainty, an alloy in which one or other of these 
qualities are predominant, combined with a durability that 
ean be regulated according to the work to which it is to be 
 *y 4 

wt the purpose of illustrating these results, we quote the 
following experiments made by Mr. Kirkaldy, simply noting 
that while the composition of the metal was in each case 
identical, its preparation was subject to certain modifications. 

In the following Table the absolute resistance in English 

avoirdupois pounds per equare inch, the elastic resistance in 

the same terms, and the permanent elongation per cent. are 
afforded. 


Absolute Resist- | Resistance of 
— Elasticity in Permanent Elon- 





e ance in pounds 
pounds per equare gation per cent. 

: per square inch. ; 
- inch. 

1 74,966 65,800 8.53 

2 73,987 55.200 3.20 

3 638,653 40.500 9.40 

4 64,000 26,300 $1.30 

5 60,120 21,700 59.10 


In Prussia the Minister of Pablic Works, impressed with 
the important properties of this alloy, has, in the public in- 
terest, orde a series of experiments to be undertaken 
similar to those which, some eight years ago were tried on 
metals employed in some departments of railway matériel. 
We may refer to the more important results of these ex- 
perunents. 

It was formerly believed, and this opinion has been verified 
by the Berlin experiments, that both steel and iron, after being 
repeatedly subjected to traction, torsion, or flexion, inferior 
to their supposed absolute power of resistance, at last break, 
even at a much less strain than is due to them, most 
probably owing to a change of their molecular structure. 
These experiments have shown that the number of strains 
of tension, deflection, and torsion that a metal can bear is in 
the inverse ratio of the amount of force to which they have 
been subjected. 

The Prussian Government wish to prove that a metal, 
whose absolute and elastic resistance has been determined, 
can support with perfect security a definite number of tests 
equally determined, and inferior to the units of resistance. 
Consequent on this they would resolve that any portion of 
such material, as for example an axle, should only be sub- 
mitted to a limited service in regard to time, partly because 
of the resistance of the metal employed, and also in regard to 
the curves it has to — over. MM. Reuleaux snl Spe 
genberg have been employed by the Government to carry out 
the experiments incident to the question. Those who are 
desirous of knowing the manner in which the trials were to 
be conducted, and the apparatus to be employed, are re- 
ferred to a work by M. A. Wohler, entitled “Uber die 
festigkeitsversuche mit Eisen und Stahl,” Berlin, 1870, Ernst 
u- Kom. 

In the first experiments, instituted by way of comparison 
between the phosphor and ordinary bronze, begun in April, 
1873, and ended towards the middle of May, the phosphor- 
bronze had been subjected to 408,230 efforts of tension, with 
a foree of 200 quintals per square inch, while the first bar of 
eommon bronze was broken before it could be submitted to 
the strain, and a second resisted only 4200 of such efforts. 

A second bar of phosphor-bronze, loaded with 250 quintals 
per square inch, has sustained continuously 147,840 efforts 
without fracture. 

In an experiment on bending or flexure, it was found that, 
with a maximum strain of 200 quintals on its external fibres, 
a bar of phosphor-bronze broke, but only in respect to its 
external tibres, where the greatest amount of tension took 
place, and after 862,980 flexions ; while a similar bar of ordi- 
nary bronze broke completely after 102,650. Lastly, a bar 
of phosphor-bronze, bearing 4 strain of 130 quintals per 
square inch, was submitted to 1,260,000 flexions without 
showing signs of deterioration. 

A kind of phosphor-bronze, made of materials intended 
especially to bear the effects of friction, has been employed 
for several years by railway companies, especially the Great 
Central of Belgium, which has adopted it exclusively for 
numerous purposes where great friction is incident. I[t has 
been found by Belgian and Prussian firme that in its use for 
axle and sim bearings its durability is equal to five times 
that of ordimary bronze. The following are some of its 
special applications for industrial and other purposes: 

Pinions and Tooth-Wheels—MM. V. Gelliaux, at Char- 
leroi, Blondiaux, at Thy~le-Chateau, Th wneycroft, at 





* Paper read before the Iron and Steel Institute at Liége. 


Wolverhampton, De Wendel, at Hayange, among many 
others, have used pinions and tooth-wheels made of phos- 
phor-bronze in instances where the separate parts might run 
the risk of sudden and violent shocks. They have proved 
that such pinions never break, while it is found in long 
practice that the teeth last double the time of those made of 
ordinary bronze. Kemarks on this point will be found in 
the “ Bulletin du Musée de I'Industrie.” The alloy has, for 
similar reasons, been much employed for various horological 
purposes. 


February, copied afterwards into the “ Bulletin dau Musée de 
I'Industrie,” speaking highly in praise of the use of 


they last far longer than similar tuyeres of ordinary bronze, 
and that after a year's use they presented neither siga of 


tuyeres have been tried in England ani France, and in 
Germany their use has become greatly extended. 

Pump Cylinders, &c.—The great resistance which phosphor- 
bronze possesses makes it highly suitable for the construc- 


hydreulie presses. Mr. Merryweather, of London, has em- 
ployed it in the construction of all the steam fire engines 
that he has placed at the disposal of the authorities of the 
Vienna Exhibition. Messrs. Mackean and Co. have exten- 
sively employed it for various purposes in their contract for 
works in connexion with the St. Gothard Tunnel construc- 
tion. 

Piston Packing.—The application of phosphor-bronze has 
given excellent results for this purpose. Its great elasticity 
and the small amonnt of friction of its surface gives it much 
advantage over the ordinary steel packing. 


bronze gives it at least an equal value, as a wire, with any 
other metal susceptible of being drawn. This is shown by 


experiments : 


Resistance per Number of & 

Square Inch in Torsionsina ™ 

Pounds Avoirdu- Lengthof a 

| pois. Five Inches. 2 

Metal Used. i —_ & 
ae SS aes 
5 ¢ Gi € <3: 
£ 8 £ f 5° 

=) <« =) < ~ 
Phosphor-bronze ...| 102,750 49,35 6.7 87 37.5 
” 9 120,957 | 47,787 22.3 52 34.1 
” ” 120,950 63,381 15.0 124 42.4 
” 139,141 54.153 17.3 53 44.9 
” ” 159,515 58,853 13.3 66 46.6 
99 a 151,119 64,569 158 60 42.8 
os eve see) 68,122 | 37,002 | 86.7 96 | 34.1 
Steel ... ese «| 120,076; 74,637 | 22.4 79 «66:10.9 
Best charcoal iron 65,834, 46,160 | 45.0 87 28.0 


and elasticity, phosphor-bronze has, with other alloys of 
copper, the advantage of not becoming crystalline under the 
action of repeated shocks, as is the case with iron and steel. 
It is, therefore, eminently fitted for making wire rope, aga 
core for submarine cables, and inland wires, &c. The first 
cost is — high, but this is more than counterbalanced 
by the length of time that a wire of phosphor-bronze retains 
its essential qualities. The material is unacted on by cor- 


to atmospheric action. 

Sheets, &c.—Phosphor-bronze is readily rolled or beaten 
out into sheets. In Russia it has been used as a material 
for cartridge sheathing, and specimens have stood 120 trials 
without tearing. Sheets of the alloy stand the action of 
sea water much better than copper. In a comparative ex- 
periment made at Blankenberghe, lasting over a period of 
six months, between the best English copper and phosphor- 
bronze, the following results were abel at: 











Weight be Weight Loss of 
Thickness of the foreimmer-| after im- Weight. 
Sheets 0.236 in. sion in § mersion in — 
pounds, pounds. Ir, jps.| Per 
"| cent. 
Sheet of copper. 744 722 2.2 3.015 
Do. 838.9 86.2 2.7 5.100 
Sheet of phosphor-| 
bronze a. eco} 69.5 88.75 | 0.75 1.123 
Do. 114.3 112.97 | 1.33 1.195 








The loss in weight, therefore, due to the oxidising action 
of sea water during the six months’ trial, averaged for the 


bronze was but 1.158 per cent. 

It was desirable to ascertain the resistance of the alloy to 
the chemical action of dilute sulphuric acid. For this pur- 
pose, on the 22nd of last April, two similar sheets of copper 
and phosphor-bronze were immersed in acid water of 10 deg. 
Baumé strength, and at the temperature of the surrounding 
atmosphere. On the 28th of July it was found that the 
— had lost 4.15 per cent., and the phosphor-bronze only 
23 per cent. 

Several Governments have experimented on the use of the 
alloy for making cannons. Without any exception, the 
result showed a much greater resisting power over that 

by ordinary bronze. The following instances of 
the results arrived at will be of general interest. 





In — the ordinary bronze gun burst at the second 
shot, with a charge of 1 k. 250 gr. (2} 1b.) of powder, and a 


weres.—-An article appeared in Exoineertna last | 
phosphor-bronze as a material for tuyeres. It proved that | 


fissure nor incrustation by scoriw of the furnace. These | 


tion of barrels of all kinds of pumps, but especially for | 


Wire.—The great elasticity and tenacity of the phosphor- | 


the following Table, which gives the results of Mr. Kirkeal ly's | 


Wire Cables and Ropes.—Owing to its great resistance | 


rosive liquids as found in mines, &c., and also is not subject | 


English copper 3.058 per cent., while that of the phosphor- | 


lindrical jectil ighing 8 k. 518 184k) Th 
cyhmarn pre: le weighing -2 ° Ib. 

phosphor-bronze gun supported this cheng Bim 1 4 ; = 
normal charge was 500 gr. (1,;th 1b.) of powder, and 3k 
(4 —: of ——. . " : 

n France, the ordin: ronze nm burst at the second 
shot, with a charge of Tk. 600 er (3h Ib.) of powder, and 
16 kil. (854 Ib.) of projectile, while the phosphor-bronze 
given was fired five times with this charge, and burst at the 
second shot with 1k. 750 gr. (3} lb.) of powder, and a pro- 
jectile of 20 kil. (44 1b.), owing to the wedging of this in the 

arrel. The normal charge was 0 kil. 550 gr. (12 Ib.) of 
powder and a bomb of 4 kil. (8¢ Ib.) 

In Prussia it was shown in firing with the regulation 
charges, and diminishing, at each 50 shots, the exterior 
diameter of the chamber, that the phosphor-bronze cannons 
| changed only their dimensions when the thickness of the 
metal was below that of the dimension of a cannon of the 
| same calibre made of steel. 

The Belgian Government has adopted the phosphor-bronx 
| for small arms, and for the harness buckles of all the cavalry. 
| Besides the Société Montefiore-Levi and Co., at Val-Benoit, 
Liege, three other companies have been formed for the intro- 
duction and sale of phosphor-bronze, viz., in Germany there 
is G. Hisser and Co., at Iserlohn; in the United States the 
Phosphor-Bronze Company, at Pittsburg; and in England 
the Phosphor-Bronze Company, 110, Cannon-street, London, 
the latter having contributed complete specimens to the Ex- 
| hibition at Kensington. 
| : 
a ; 
| Te Proviscs or Netson (N.Z.).— The Provincial 
| Government of Nelson (New Zealand) lately advertised for 

tenders for a # per cent. loan for gas and water works. 
| Twenty-two tenders were received for an aggregate of 
29,0001. of which 42002. was at par. The latter tenders were 
accepted, but the Government refused to accept any tenders 
at a lower rate. 





Coat rs New Sovrm Watgs.—The area of the known coal- 
fields of New South Wales is estimated by Mr. J. Mackenzie 
at 15,419 square miles, or 9,868,160 statute acres. These 
0,868,160 statute acres are estimated by Mr. Mackenzie to 
contain 84,208,298,667 tons of coal, so that the coal wealth of 
New South Wales is practically inexhaustible. Tasmania 
and New Zealand have also immense coal deposits. 


Coat at Newcastie, N.S.W.—The coal trade at Newcastle, 
N.S.W., is now so great that the facilities for loading vessels 
are complained of as being inadequate; and Mr. Lioyd has 
been requested to urge upon the Colonial Government the 
necessity of providing a travelling steam crane in addition to 
some stationary steam cranes which have been in use for 

| some time. 


Tae Warrworts Scno.arsairs.—The following Memo- 
randum on the Whitworth Scholarships, prepared by Sir 
Joseph Whitworth, has been approved by the Lords of the 
Committee of Council on Education, South Kensington :— 
1. The experience of the past competitions for my Scholar- 
ships has proved to me the necessity of establishing rules 
| which shall insure that the holders of the Scholarships shall 
| devote themselves to the studies and practice necessary for 
mechanical engineering, during the tenure of the Scholar- 
ships. 2. To effect this, I propose to the Lords of the Com- 
mittee of Council on Education that as soon as possible, i.¢., 
in the competition of 1874, every candidate for a Scholarship 
shall produce a certificate that he has worked in a mechanical 
engineer's shop, or in the drawing office of a mechanical en- 
| gineer’s shop, for two years consecutively. In 1874, six 
| months’ consecutive work only in the engineer's shop will 
| be required. The candidate must be under 22 years of age. 


| 3. The candidate for the Scholarship will be examined in the 
| appointed sciences; in smith’s work, turning, filing, and 
fitting, pattern making, and moulding, as already established, 
and the same marks will be awarded as at present. 4. In 
1875, and the“following years, each holder of a Scholarship 
appointed under these new rules will be required to produce 
satisfactory evidence at the termination of every year, that 
| he has made proper advances in the sciences and practice of 
| mechanical engineering, by coming up for an examination 
| similar to that which is prescribed for the competition both 
|in theory and practice. 5. The Scholarships may be held 
| for three years, but may be withdrawn at the end of each 
| year if the scholar has not made satisfactory progress. ©. 
| The number of Scholarships in the competition of 1874 will 
| be reduced from ten to six. Each Scholarship will be of a 
fixed annual value of 100/., together with an additional sum 
| determined by the results of the progress made in the pre- 
leeding year. 7. At the end of each year’s tenure of the 
| Scholarship, the scholars appointed under these new rules 
will, as before stated, be examined in theory‘and in 10@ 
in the same manner as in the competition for the Scholar- 
ships. On the results of this examination the following Py, 
ments, in addition to the 1007. before mentioned, will be 
made among each year’s set or batch of scholars. To the 
scholar who does best in the examination 100/.; to the 
second 601. ; to the third 501. ; to the fourth 407. ; to the fifth 
801. ; and to the sixth 20/.; provided that each scholar has 
| made such a progress as is satisfactory to the Department of 
Seience and Art, which will determine if the sum named, or 
| any other sum, shall be awarded. 8. At the expiration of 
| the three year’s tenure of the Scholarships under these new 
regulations a further sum of 3007. will be awarded in sums 
| of 2002. and 100%. to the two scholars of each year's set oF 
| batch who have done best during their tenure of Scholarship. 
| In this way it will be possible for the best of the scholars st 
| the end of his period of tenure of the Scholarship to have 
| obtained 800/., and the others ed ye 9. prizes 
| under paragraph 7 will be aw i 
| number of marks obtained by the students in prac¥ce ¢ 
aot in the examination at the = < pe sony a bags 
| under paragraph 8 will be awar y adding 
| marke obtetaed by the students at the end of each of the 
| three years. 
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SONE CANALS.—No. IV. 
Br T. B. Stosey, M.LC.E. or Imeranp. 

WE pr eeed* to give a short description of the self- 
acting shutters invented by Mr. Fouracres, which 
are used to open or close the under sluices in the 
weir. We have already stated that there are three 


wen. a . . 
cota of sluices of twenty-five openings of 20 ft. in 
each set, and that only in times of flood, and in 


ler to scour out any deposit which may be 


formed opposite the lock entrances on either bank, 
are they required to be opened. ‘The usual 
practice in works of this kind is to have small 


saaiaae of 6 ft. in width, with a roadway over- 
head, the openings being closed or opened by gear 
from the top, but it was found that by thus diminish- 
ing the size of the passages, the efficiency of the 
scour was also considerably diminished, and, more- 
over, openings of that size were unable to pass 
through them all the large timber, wrack, and brush- 


on the bottom of the sluice, while the lower shutter 
supported the head of water. The lower shutter was 
then lowered by kuocking away the feet of the 
struts which supported it on the down-stream side, 
and it then fell down streamwards and the sluice 
was open. 

The objection to this plan was that the upper 
shutter was raised by the stream with such velocity 
and force that the chain ties supporting it frequently 
gave way, and the shutter was carried off its hinges. 
It was also necessary that the shutter should be 
self-acting, as to opening itself to let a flood pass 
through the sluices, and it was to meet these two 
requirements that Mr. Fouracres’ self-acting shutters 
were invented. On page 221 will be found en- 
gravings of three views of these shutters in different 
positions, while on the present page we also give 
two sections, which will further assist in explaining 
the arrangement. 

The upper figure on page 221 shows the sluice 
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wood, which an Indian river brings down in times 
of hig od, It was therefore attempted, in 
Orissa, to increase considerably the size of the sluice 
openings in the weir in the Mahanuddy river, and 
hutters on the plan adopted by French engineers 


in the navigation of the Seine were constructed. 
This method consisted of two parallel rows of 
shutters hinged to a cast-iron girder along the 
sluice floor, the up-stream shutter fell up stream, 
and the down-stream shutter fell down streamwards, 
so that the up-stream shutter, unless intentionally 
fastened down, would, when the flood came down, 
be raised by the water getting under it and flowing 
against it, and would thus shut itself off, leaving the 
shutter below it quite dry. This shutter was sup- 
ported up stream by chain ties. When it was 
necessary to open the sluice again, of course it 
would not have been possible to lower the upper 
shutter against the head of water standing against 
it, and therefore the lower shutter was raised and 
strutted up by hand (as men couid easily walk 
*out on the dry sluice channel), and this made a 
double row of shutters standing against the stream. 
ihe space between these was allowed to fill with 
water, and then the upper shutter, being in 
equilibrium, was allowed to fall back into its place 


“a For Preceding articles on the Sone Canals see pages 
‘9, 213, and 373, of our last volume. 








‘all clear,” with both shutters down lying on the 
floor, the floods being supposed to be running 
freely between the piers, which are 8 ft. in 
height. When it becomes necessary to close the 
sluice and shut off the water flowing through it, a 
clutch worked from a handle from the q of the 
pier is turned, which frees the shutter from the 
floor, and it then floats partially up from its own 
buoyancy, when the stream, impinging under it, 
raises it to an upright position with great force, 
shutting up the sluice way. But if a shutter 20 ft. 
long were allowed to come up with such pressure, 
it would either carry away the piers or be carried 
away itself. ‘Io destroy this shock, Mr. Fouracres 
has contrived six hydraulic buffers or rams, which 
also act as struts for the shutter when in an upright 
position. These rams are simply pipes with a long 
plunger inside (see enlarged section on the present 
age) ; the pipes fill with water when the shutter is 
ee down, and when it commences to rise, the water 
has to be forced out of them by the plunger in de- 
scending, and, as only a small orifice is provided for 
the escape of the water, the ascent of the shutter 
forced up by the stream is slow and gentle, instead 
of being violent. 

The water is now shut off effectually, as shown 
in the second figure on page 221 ; but without other 
means being taken, it would be impossible to open 
the sluice again, as it could not be forced up 





= 
stream. Another shutter is therefore provided 
below it, as shown in this same view, and in the 
lower section on the present page, this lower sluice 
being arranged so that it can be lifted up by hand 
and placed upright, as shown in the third, figure on 
page 221. The water is then allowed to fill the space 
vetween the two shutters, and the upper one can 
then be thrown down on to the floor again, but the 
lower one is held up by ties which are hi to it 
at one-third of its height, and by this means it is 
“ balanced,” and resists the pressure on it until the 
water rises to its top edge, when it loses its equili- 
brium and falls over, thus opening the sluice again. 
The sluices can be left to fall of themselves if the 
river rises in the night; or if it is not thought ex- 
pedient to let them fall they can be made fast by a 
clutch on the pier head, as shown. By these 
expedients, these large sluice ways, 20 ft. broad 
and § ft. deep, can be shut off or opened as required, 
with the greatest facility and expedition, and the 
whole set of 25 sluices can be opened in a few 
minutes, and when opened they can pass through 
them anything that the river brings ioe without 
danger to the weir. It has been proposed to bridge 
over the piers with a light iron foot bridge to enable 
aman to work the clutches of the shutters more 
easily. 

On page 220 we publish an engraving of the head 
sluices of the main canals, ‘There are two sets 
of sluices of precisely similar design, one for the 
eastern and one for the western main canal. As 
has been already stated, these sluices are con- 
structed to regulate the supply of water entering 
the canals from the river, whether the latter is in 
high flood or at lowest summer level. They are 
built on each bank of the river immediately above 
the abutments of the weir wall, and at right angles 
to it, and contain each 24 openings of 6 ft. ‘The 
level of the sluice floors is the same as that of the 
plinth of the weir wall, or the summer level of the 
river, and the level of the springing of the arches 
over the sluice ways is 8 ft. above the floor, or the 
same height as the crest of the weir wall, so that 
the minimum depth of water entering the canals 
through these sluices must be 8 ft. In order to 
keep the canals in full supply, which is 4500 cubic 
feet per second, the velocity through these sluices 
will not require to be more than 4 ft. per second. 
These sluices are worked by gates raised and 
lowered by screws from the parapet above. When 
the flood in the river rises above the weir wall, 
and consequently above the top of these sluice 
ways, some of the openings will be closed down, so 
that the quantity entering the canal may not exceed 
what is required. Fig. 1 is a half elevation and half 
section of the head sluices. They are built on a 
platform 102 ft. broad and over 300 ft. in length, 
which is founded on stiff clay and composed of 
masonry 2 ft. 9 in. in thickness, and paved over 
with 15 in. of ashlar, The piers, of cut stone 4 ft, in 
thickness and 27 ft. long, are built on this plat- 
form and spanned with semi-circular brick arches. 
Above these arches rise parapet walls 11 ft, in 
height, Fig.3, so as to bring the roadway over the 
sluices above the flood level of the river. The 
space between the possess walls up to the roadway 
is packed with clay well rammed, Curtain walls, 
4 ft. in depth below the flooring (and 10 ft. in ne 
where sand is found), are sunk above and below 
the platform, and an apron of stone packing 30 ft. 
wide protects their whole length both on the river 
and canal sides. These sluices also answer the pur- 
poses of a bridge, as the roadway over them is 13 ft. 
in width. 








Rattwars ts Eoyrt.—Mr. John Fowler, acting on behalf 
of the Egyptian Railway Administration, has just concluded 
a contract with Messrs. Shaw and Thomson, of Leadenhall- 
street, for 50 miles of railway material, for an extension of 
the railway system in Central Egy This contract is in 
addition to a contract for 100 miles concluded by the same 
firm in April last. The cost of the equipment of this exten- 
sion will exceed balf a million sterling, and the payments 
are made by the bankers of His Highness the Khedive in 
London. 


Ispras Rattway Barpers.—Upon the Panjab Northern 
Railway the Chenab, the Ravee, and the Jhelum have to be 
crossed by bridges of about 17,000 lineal feet in the aggre- 
gate. The cost of these bridges, including certain protective 
works, is estimated at 1,125,0001. On the Indus Valley Rail- 
way « bridge over the Indus will be a formidable undertaking, 
as one of its spans will be about 600 ft. in the clear. On the 
Agra division of the Rajpootana Railway there will be an im- 
portant bridge of 16 « 142 ft. between centres of piers 
—over the Jumna at Agra. The length of this last-mentioned 
bridge will consequently be about 2200 ft. 
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FOURACRES’ SLUICES AT THE WEIR ON THE RIVER SONE. 
(For Description, see Page 219.) 
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TEXTILE INDUSTRY AT THE VIENNA 
EXHIBITION.—No. VI. 
By Dr. H. Grorux. 
WEAVING MACuINERY.—( Continued.) 

Havune thus glanced at the exhibits connected 
with silk weaving, we pass on to the whole of the 
remaining branches, and we feel compelled to 
speak first of an apparatus exhibited by Mr. 
Creorge Hodgson, of Bradford. After the siete 
been known for hundreds of years, and weaving has 
been done for as many years according to one well- 
known method, Mr. George Hodgson comes for- 
ward with a new system of weaving by means of 
rollers without the heddles and leafs, used until now, 
If we have a roller with two bobbins carrying yarn, 
and,if we run the threads from the roller to the cloth 
beam, having at each side threads firmly fastened 
between a bobbin at the side of the roller and the 
fixed cloth beam, the former threads can be passed 
through the latter by a simple third or half revolu- 
tion of the beam, whence above and below the fixed 
threads a shed is formed through which the shuttle 
is passed. ‘This idea has been worked out by Mr. 
Hodgson in the manner represented by the sketch 
annexed, The ring a, Fig. 1, carries four bobbins, 
which are provided with springs, and allow there- 
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fore of the yarn being wound off only when a cer- 
tain amount of power is exercised; the ring a@ is 
hollow, and is provided on the circumference with 
a hole, d, which is lined with glass or porcelain. 
The ring a@ is also provided with a toothed cir- 
cumference gearing into the spur, wheel 4, and is 
carried by the fixed frame m, each half of which 
sontains an eye, c, through which the threads 3 and 4 
we passed. It will be seen from the figure that by 
turning the ring a in the direction of the arrow, the 
threads | and 2 pass below the horizontal line formed 
by 3 and 4from ctoe. This arrangement repre- 
sents a new idea for the construction of loome, 
which can be carried out, however, at present for 
coarse weaving only, on account of the width of the 
rings (which has been shown in the illustration dis- 
proportionately) requiring too much space for close 
weaving. Nevertheless, this invention shows us 
how to do away with the inconvenient warping and 
beaming. We may mention also that the apparatus 
forms sheds if the ring a is turned round con- 
tinuously, in which case the eyes, d and ¢, are 
omitted, and the threads run simply to ¢ at the side 
of the ring, the motion of which is then rotating, 
whilst in the case described above this motion was 
taken as oscillating. The shed becomes perfect and 
free during the rotating motion if the threads 3 and 4 
are in a horizontal plane, and if one of the sides of 
the angles forming the shed coincide with this hori- 
zontal plane, whilst the threads | and 2 pass through 
the corresponding planes for the other side of the 
angle forming the shed. Both cases will be under- 
stood from the model exhibited, We must here, how- 
ever, state distinctly that Mr. Hodgson has not con- 
structed this apparatus for the purpose of weaving, 
but for another end closely connected with the 
latter process. It is well known that mechanical 
looms are constructed for two widths of stuff, and 
that for the division of the pieces border or list- 
threads are putin. These borders are formed by 
Mr. Hodgson’s apparatus, which is also provided in 
front of the reed, and close to the cloth beam, with 
a rotating knife, for the cutting asunder of the 
border or list threads between the two widths of 
stuff. For the purpose of forming the border the 
apparatus has to rotate, and a close examination will 
ow that the threads of each side form a sort of 
twine which firmly holds the weft-threads. This 
explanation of the proper purpose of this apparatus 
gives us another hint, namely, that of producing 
stuffs with twined warp, as the twining could be 








done by means of this apparatus on the loot itself. 
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Perhaps we may expect more of this apparatus than | 
any one else ; but it contains certainly much that is | 
worth the full attention of all interested in textile 
industry 

We shall now speak at once about the other 
mechanical looms exhibited by Mr. George Hodgson. 
They are looms with alternate slays, for one colour, 
for checked, and for alpaca stuffs; we can state | 
from personal experience (the author of this article 
has used a few hundreds of these looms in Italy, | 
Russia, and Germany), that the looms by Mr. Hodg- | 
son may be employed with advantage for all stuffs, 
as also for silk, and especially for stuffs with more | 
than one colour. The loom for one-colqgur stuff 
exhibited at Vienna is one of the usual sort, with 
80 in. space of reed; it works with 250 picks per 
minute, whilst we saw a loom of the same construc- 
tion working in 1562, at London, with 430 picks, and 
in 1867, at Paris, with 350 picks; of course these | 
trials with the unusual number of picks were made | 
only in order to prove the strength of the construction | 
and the proper action of the various parts. The nor- | 
mal speed of these looms is from 200 to 250 picks, | 
whilst for a larger width they make only from 190 to 
200 picks per 344 in. reed space ; from 170 to 180 for | 
39 iu. ; 160 to 170 for 42 in.; 145 to 155 for 48 in. ; 
and from ]35 to 140 for 59 in. reed Bpace For the 
working of ten looms of this construction one horse | 
power is required, and 100 42-in. looms, for instance, 
Will take up the following space $2 in. added to 
ob we jual to 1085 in. ory ft . which multiplied by 
5, equals 45 square feet for one loom, or 4500 square 
feet, equal to 500 square yards for 100 looms. The 
height of the driving shaft from the floor should be, 
at least, 9 ft. 6 in. 

The circular box looms with six shuttles, exhibited 
by Mr. Hodgson, at Vienna, belong, according to 
our Opinion, to the best patterns we have met with 
The weft-stopping motion (Weihsel ) is guided in a 
very simple and ingenious manner, whence it works 
with great exactness. If two-coloured stuffs only 
have to be produced, Mr. Hodgson’s loom with slid 
ing box and with two shuttles may be used; but 
evenin this case we would recommend the revolving 


box, this offering unusual facilities by allowing the | 


use of three shuttles, thus increasing, in a correspond. 
ing degree, the time during which weaving can be 
carried on before the material has to be renewed. 
The manufacturer knows how to value these advan- 
tapes. 

We now come to the loom exhibited by Mr. 
Henry Livesey, of Greenbank, Blackburn. This 
loom works very quickly, is made for shirting and 
printing cloth, is provided with a self-acting dis- 
engaging apparatus, and makes between 250 and 
300 picks per minute The construction of the 
loom is light and very agreeable to the eye. Be- 
sides the mechanical loom just mentioned, Mr 
Livesey exhibits a number of winding machines of 
excellent construction, and which may be applied 
for various purposes, and not only for the winding 
off of the yarn from the reel to the bobbins, but 
also for the winding up upon the pirns. On one of 


these machines we find a very simple arrangement | 


for the re-using of the waste healds, aithough the 
apparatus can only be applied under the supposition 
that the healds have been made by one of Livesey’s 
heald knitting machines, which, as is known, supply 
20,000 eyes per day. ‘This apparatus consists of a 
hollow eylinder, upon which are fastened the lower 
healds freed from the waste over healds; the end 
of the thread is then passed through an eye at 
the axis of the cylinder, when the latter is put 
into motion. The heald knitting machine per- 
forming ita work only by a twisting of the threads, 
and the cylinder on this apparatus rotating in a 
direction opposite to that required by the work o 


the heald knitting machine, the latter work is} 


simply undone by the new apparatus We 
should further mention the rch collection exhibited 
by Mr. Livesey of details for the weaving process, 
as, for instance, shuttles, pickers, bobbins, warps, 
healds, reeds, &c., all of which are of best quality 
and excellent workmanship. 

Heald knitting machines are further exhibited by 
Messrs. Entwistle and Kenyon, of Ewbhank Works, 
Accrington, and by Mr. Barraclough, of Manchester: 
but the latter differs in its arrangements from all the 
others Of reed making machines, w find three 
exhibits, one in the English dey irtment, by Mr 
(Thomas Barraclough, another in the Swiss section 
by Mr. F. Ruegg, of Aarburg 
Austrian division by Mr. Carl Winter, of Vienna: 
the two first-named machines are horiz ntally 


nd a third in the} 


arranged, whilst the latter one is of the vertical 
type. Returning, however, again to the looms, we 


'find in the English department a large loom for 


weaving cloth ; this machine, which has a mechanism 
permitting the moving ouly of one or two treadles, 
being exhibited by Messrs. Platt Brothers, of Old- 
ham. Although the arrangement of the loom ig 
somewhat heavy, it still possesses considerable 
interest, so that we shall give on a future occasion a 
special description of it. 

In the American department we find a small me- 
chanical loom, which contains two interesting de- 
tails namely, an instantaneous stopping gear for 
the motion, and a new arrangement of the springs 
for the motion of the arms of the picker. According 
to the pattern-loom at the Exhibition, the arm of 
the lever itself has to take the place of the picker. 
The arrangement of springs acts in a very powerful 
manner, and appears to offer greater advantages 
than those formerly adopted. The loom makes 
300 picks per minate, and has been constructed, 
and is exhibited by, the Star Tool Company, of 
Providence, Rhode Island. Entering now the Swiss 


| department, we meet with a loom for fine ‘‘ jaconets,” 


exhibited by Mr. Caspar Honegger, which is as well 
designed and made as the other machines of the 


| same exhibitor already referred to. 


Messrs. Escher, Wyss, and Co., of Zurich, have 
exhibited three looms for weaving coloured stuffs, 
with a reed space of 105 centimetres. These looms 
are arranged for different mountings, and they 
work with three, with four, and with five shuttles. 
We should mention here Messrs. Kussmaul and 
Sons, of Basle, who have exhibited, besides the 
loom for ribbon-weaving mentioned above, a loom 
for tapestry with high warp, with jacquard machine 
of 1500 lifting wires (the latter built by the manu- 
facturer of jacquard machines, Mr. F.'T. Gerster, of 
Gelterkinden); also a loom for the elastic of boots, 
and another one for braces [he two latter looms 
are mechanical ones, and belong, with respect to 
the arrangement of the warp, to the class of the 
ribbon looms in which the shuttles are moved 
through the opened sheds in a straight line, or in 
circular guides by means of racks, ‘he arrange- 
| ments for regulation are of the ordinary kind, and 
the loom for the elastic of boots is provided with 
the ordinary stretching contrivance. The execution 
and workmanship of these looms are excellent. 

In the whole of the French department we find 
| but one mechanical loom, namely, that by E. O. 

Petit-Toulouse, of Homblitres. Belgium is re- 

yresented in this branch of industry by a loom on 
| M. O. F. de Grave's system, which the inventor has 
adopted and carried out for more than ten years for 
hand weaving, and which allows of several parts of 
|the loom being exchanged for heavy or for light 
|ware. For well-arranged hand-looms, De Grave's 
| system may be strongly recommended. 
| ‘The process of weaving, and all necessary tools 
| connected with it, are numerously represented in the 
| German department of the Exhibition. We meet 
| at first with the well-known loom of the Sachsische 
| Webstublfabrik (formerly Louis Schoenherr) of 
| Chemnitz. We shall fully illustrate and describe 
| this loom, with all its improvements, in an early 
inumber, because it is the loom that may most 
| nearly claim universal use 

The author of these articles has set to work these 
looms of Schoenherr for the lightest as well as for 
|the heaviest stuffs; for the closest and for the 
| widest arrangement of the warp; with change of 
| weft ; with or without jacquard machine ; and always 
| with the most eminent success. With the excep- 
| tion of the loom of Mr. George Hodgson, no other 
|looms can compete with those of Schoenherr’s 
pattern. This loom has been arranged by the 
Siichsische Webstuhlfabrik for sail-cloth up toa 
| width of 54 metres. The problems to be considered 
|in constructing a loom upon which such a width 
could be produced were, firstly, to guide the lathe 
or batten over this considerable length uniformly 
and without oscillation ; secondly, to arrange the 
| motion of the batten in such a manner that the 
| shuttle had sufficient time for passing over its way; 
| thirdly, to regulate the action of the picker in such 
/a manner that its force should be sutticient for the 
driving of the shuttle from one end to the other 
| without forcing it out of its course, All these 
|conditions have been fulfilled in an excellent 
|manner. Looms of such a width are now at work 
at the sail-cloth weaving establishment of Mesars. 
Bodeway and Co., of Cologne, and they give highly 
| satisfactory results. 


| 
; 








The Sachsische Webstublfabrik exhibits further 
a loom with treadle arrangement for the manufac. 
ture of buckskin, this being provided with a new 
and patented weft-stopping motion of a ve 
efficient kind. The Sachsische Webstublfabrik 
was founded in 1851, and employs at the present 
time about 700 workmen. The importance of 
|Schoenherr’s construction was already seen at the 
Exhibition of Paris, when it was found that the 
looms of Normandy, and especially those ex. 
hibited by Stehelin and Co., were in fact nothing 
but imitations of Schoenherr’s construction. A 
similar case is to be found at Vienna, where the 
imitation has been carried out by the Austrian 
manufacturers, Messrs. Sternickel and Gulcher, of 
Biala, but we are sorry to say in a manner not 
worthy of a favourable notice. 

We find further at the Exhibition the so-called 
universal looms, by Messrs. C. G. Peisker and Co,, 
of Schweidnitz, in Silesia, of which we may say 
that they will scarcely become ‘‘ universal,” ai. 
though we cannot deny that the design contains 
some good ideas which have, however, been carried 
out in a rough and unfinished manner. Messrs, 
Peisker’s mechanism for the putting out of gear of 
the jacquard machine during the intersection is well 
worth noticing. 

We now get to two mechanical looms of Messrs, 
Mohring and Co., of Berlin, for the manufacture 
of cloth and buckskin. These looms are well- 
known for their good arrangement of the communi- 
eator, of the guide and fixing of the levers of the 
pickers, and of the tappets for the shafts. The next 
loom we have to mention is that by M. William 
Gminder, of Reutlingen ; the details of this loom 
are similar to those of Keighley’s looms, but it is 
besides provided with an excellent arrangement of the 
leafs, which transfers the design directly to the slays, 


The looms both of Mr. Méhring and of Mr. Gminder 


will be described hereafter in detail. ‘There is left 
now in the German department for our review the 
Crompton loom, built and exhibited by the Sach- 
sische Maschinen Fabrik (formerly Richard Hart- 
mann), who bought this loom in 1867 at the Paris 
Exhibition, since which time an attempt has been 
made to introduce it into practical use. The ne- 
cessarily heavy weight of the loom, its high price, 
and especially the competition of Schoenherr’s loom 
have prevented, however, a satisfactory result. At 
Vienna the Crompton loom appears again, but this 
time in a lighter and more simple form, and there 
may still be an opportunity of seeing it more gene- 
rally adopted. 

Entering now the Austrian department, we can- 
not say that we find there looms which show any- 
thing original or extraordinary. Besides the looms 
on Schoenherr’s system, imitated and exhibited by 
Messrs. Sternickel and Gilcher, of Biala, there are 
at work in the Austrian department three looms of 
the Tannenwald Cotton Works, which are composed 
of all possible elements of other looms, We recog- 
nise in them parts of Keighley’s loom, and parts of 
Hodgson’s, Gminder’s, and other looms, Sihengh 
we cannot deny that the combination and work- 
manship is very good. Of no greater originality 
are the looms of Messrs. Schmidt Brothers and Co., 
of Bresens, whilst Mr. Max-Strakosch, of Brinn, 
has tried, and perhaps not without success, to in- 
troduce a loom on the Crompton system, and we 
must say that this loom may be considered as the 
best exhibit in the Austrian weaving —— 
Mr. A. Roder, of Vienna, exhibits a loom of ordinary 
construction, the workmanship of which is well 
worthy of praise. 

We should finally mention a loom for the weav- 
ing of wire-work, exhibited by Mr. G. Bauer, of 
Vienna. The healds of this loom consist of strips 
of steel plates of about 9 in. in length, fastened to 
wires, which are supported at several places, 80 a5 
to prevent bending. The shafts are adjustable, and 
the shuttles have to be worked by hand, whilst all 
the other parts are put in motion mechanically. 

Looking back now on this part of the Exhibition 
at Vienna, we find that looms are exhibited by the 
following firms: 

1. For Heavy Ware. 

Cloth.—Schoenherr; Méhring and Co.; Siichsische Mas- 
chinenfabrik-Crompton ; Schoenherr-Sterniekel and Gilcher ; 
Strakosch-Crompton ; Platt Brothers; De Grave. 

Linen.—Schoenherr. 


2. For Damask. 
C. G. Peisker; George Hodgson. 
8. For Li Ware. 
Silk.—Tonnar ; Honegger ; and Berchtold ; Petit, 
Toulouse. 
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‘vtton and Mized Stuffs. —Star Tool Company ; Honegger ; 
sabe, Wyss, and Co.; Livesey; Hodgson; Tannenberg 
Cotton Works ; Schmidt and Séhne. 

4. For Ribbons, Elastics, &c. 
Tonnar; Réder Arzt; Kussmaul and Son. 
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HYDRAULIC MOTORS AT THE 
VIENNA EXHIBITION.—No. I. 

[xpustry, rapidly progressing and extending, takes 
year after year a more useful possession of the 
power of the water as offered by nature, and the 
demand for rationally constructed hydraulic motors 
js consequently so great, that a special interest 
ought to be attached to the moderately large col- 
lection of these machines at the Vienna Exhibition. 
Science and practice work hand in hand in order to 
fulfil the demand to which we have referred, and 
the hydraulic motors at Vienna show considerable 
improvements, if compared with those which we 
saw at the last great Paris Exhibition. 
Commencing our survey at the western end of 
the Machinery Hall, we find in the American de- 
partment the Capron Water-wheel Manufacturing 
Company of Hudson, New York, exhibiting a tur- 
bine on Capron’s patent, with vertical shaft, outer 
admission, eccentric casing, and without guide 
blades. ‘The buckets are provided at the discharge 
of the wheel with peculiarly constructed funnel-like 
enlargements. The regulation of the water is effected 
by a rectangular throttle valve placed in the admis- 
sion pipe. The construction of this turbine leaves, 
no doubt, much to be desired, but it is exceedingly 
simple in all its parts, and possesses one great 
advantage, namely, that all these parts are easily 


ible 
e€ssivie. 


act 

In the English department we find a small partial 
turbine on Girard’s system exhibited by Messrs, 
Gwynne and Co., of London. The guide wheel is 


provided, on two opposite quadrants only, with 
buckets, whilst the two other quadrants are closed. 
A movable disc of a shape corresponding with the 
closed quadrants can be moved by means of rack 
and pinion over the open guides, whence by means of 
this disc the number of guides into which the water 
is admitted may be regulated: The buckets of the 
turbine wheel are largely widened towards the 
bottom in order to make the angle of discharge as 
small as possible 

Switzerland, rich with water power and industry, 
exhibits, in relation to the size of the country, a 
good number of turbines. Messrs. T. Rieter and 
Co., of Winterthur, show drawings and several 
parts of large hydraulic and turbine works, which 
are now in course of erection, or have already been 
built, These are : 

1. The turbines at the Rhinefell, near Schaff- 
hausen, published some years ago in an excellent 
work by Gronauer. 

2. Large turbine works executed in 187] for the 
Société Générale Suisse des Eaux et Foréts & Fri- 
bourg. 

3. The large turbines now in course of erection 
egarde, on the French frontier, where the 
rivers Rhone and Valerine unite. These latter are 
five turbines on Jonval’s system, with suction tube, 
for a height of fall of 13 metres (42 ft. 8in.), and a 
consumption of water of 5188 litres (1141 gallons) 
per second. 

The level of the tail water rises sometimes 4 
metres (13 ft. lin.), whilst that of the water at the 
top rises only 2.5 metres (8 ft. 2. in.), whence the 
height of fall is reduced at high water to about 11 
36 ft.). Each turbine has an outside dia- 
meter of 2.49 metres (8 ft. 2in.), and two casings, 
measuring, radially, 0.2 metres (7Jin.), and 0.15 
metres (5$in.) The number of guides is 24 and 
22, whilst the wheel has 26 and 24 buckets. The 
thickness of the buckets is 20 millimetres (#4 in.), 
and the wheels are cast in one piece; the pressure 
of the pivot is counterbalanced in a similar manner 
as adopted by Zyppinger’s turbines, about which 
we shall speak hereafter. The turbines make 90 
revolutions per minute, and transfer the motion by 
means of bevel wheels to the wire-rope pulleys, 
these latter being 5.5 metres (18 ft.) diameter, and 
making 70 revolutions per minute. 

The large frames carrying these rope pulleys are 
exhibited together, the power being transmitted from 
each turbine by means of two ropes of 35 milli- 
“Saget eee. 1% in.) diameter, over large distances, ‘There 
is also exhibited an auxiliary turbine, to be put on 
and off by means of a regulator, for the opening of 
the sluices and the working of the throttle valve. 


at Bell 
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Georgen, near St. Gallen, show two well-designed 
and executed partial turbines, for considerable height 
of fall and small quantities of water. 

The arrangement of these turbines is the reverse 
of that of Fourneyron’s; the water enters from 
below through a tube into the guide wheel, passes 
sideways through it, and drives thus the turbine 
wheel, which is largely widened at the bottom. The 
admission of the water is regulated by means of 
segmental sluices, which allow the entrance of the 
water into a certain number of buckets only, the 
buckets, which are open, being equally distributed 
over two quadrants opposite each other, so that the 
pressure on the pivot produced by the discharge of 
the water is counterbalanced, whence the pivot has 
to carry only the weight of the turbine wheel, the 
shafts, and the weeel for transmitting the power. 
An indicator connected with the hand gear for 
working the sluices, shows how many of the buckets 
are open. The bearing of the pivot (which is upon 
the cover of the pipe admitting the water from 
below), the pivot, and the guide bush —of eonsider- 
able length—are made of the best cast iron. ‘The 
wrought-iron bucket plates of the pressure wheel 
are cast in; the void spaces produced by the passing 
of the water through the wheel are @ 
away with by air holes drilled at the back of each 
bucket into the two rims of the wheel, whence a 
not entirely correct substitute has been provided 
for the back of the buckets. The water enters each 
bucket as a compact stream, and presses against the 
front side without touching the back ; but the water 
will certainly not be discharged from the whéel in 
an -equally Fe ga state, as during its transit 
through the buckets, its admixture with the air ad- 
mitted through the air holes, cannot be prevented. 
The construction of these turbines allows of obtain- 
ing nearly equally favourable efforts with the maxi- 
mum consumption of water, and with a much less 
quantity. 

Socin and Wick, of Basle, exhibit two Girard 
turbines with the water admitted from the top, one 
of these being for a moderate height, and moderate 
quantity of water, whilst the other is for a high fall 
and a small quantity of water. The latter is pro- 
vided with vertical sluices, which alter the section 
of the guide buckets, these sluices being fastened in 
groups of three to vertical drawbars, which can be 
raised and lowered above their glands in the cover 
of the casing by a horizontal ring, movable round 
the axis of the turbine. ‘This ring is provided on 
the inside with teeth, and on turning it by means of 
suitable gear, an alteration in the position of the 
sluices is produced, ‘The regulation of the water in 
the other turbine is effeeted by the turning of a seg- 
mental sluice. The buckets of the wheels of both 
the turbines are enlarged radially towards the 
underside. 

Messrs, Roy and Co., of Vevey, exhibit highly 
interesting models of turbines, in which the water 
tanks are partly made of glass plates, thus giving the 
opportunity of observing the discharge of the water 
from the different wheels, Messrs. Roy and Co, 
built all their turbines on Girard’s system, and as 
the exhibitors state, with a free discharge, that is 
to say, the whéels are never allowed to work in 
the tail water, the effect being in such @ ease con- 
siderably reduced, as stated already above. With 
small heights of fall and large quantities of water 
this system leads either to the very questionable so- 
called syphon turbine with air-pump, or to the screw 
or river turbine, which of course is admissible, but 
certainly very expensive. Messrs, Roy.and Co. 
exhibit four ‘different constructions of their turbines, 
namely, one with mantle for large and medium 
quantities of water, and for a height of fall of from 
3 to 15 metres eu to 15 ft.) ; another turbine with 
horizontal axis for medium and small quantities of 
water, and for medium and large height of falls; a 
third turbine with water chamber for large quan- 
tities of water and for heights offall up ‘to 10 ft. ; 
and finally a screw turbine. Theseetion of the guide 
buckets of these turbines, with the exception of the 
last one, can be altered, and the admission of the 
water may thus be regulated, whilst the screw tur- 
bine works already with the least difference in the 
level of the water, but shows plainly how expensive 
such an arrangement is, and that its adoption is 
justified only in few cases. 

Messrs. Escher, Wyss, and Co., of Zurich, exhibit 
a small partial turbine with horizontal axis, an 
outside admission of the water to be used in con- 
nexion with the water works of cities for small 
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NOTES FROM PARIS. 
Panis. Syprempen 15, 1873. 
Canats anp Ports or France. 

Amonc other official publications issued by the Minister 
of Public Works, on the occasion of the last Universal Ex- 
hibition, was one of a historical and statistical character on 
the canals and ports of France, edited by M. Lucas, civil 
engineer. The following is an abstract of some of the most 
important facts relating to its inland navigation. 

The length of the navigable canals proper was 4750 kilo- 
metres, or 2954 miles Engli-h; of rivers used as canals 
3323 kilometres, or 2065 miles, and that of the navigable 
portions of rivers, not falling under the head of canals, was 
estimated at 3000 kilometres, or 1864 miles, giving a total 
of 11,077 kilometres, or 6883 miles English. With certain 
corrections, however, the total would be, say, 10,077 kilo- 
metres, or 6262 miles, either under the care of private com- 
panies or supervised by Government. 

The exp@ses borne by the Government, since 1814, in 
fostering and maintaining inland navigations, are given in the 
following Table for the period named, and for ordinary and 
extraordinary works, in francs, viz. : 





1814 to 
1830. 


1831 to 
1847. 


1848 to 
1851. 


1852 to 
1870, 


+ 








Extrao:dinary 











wor -.| 149,179, 000|341,246,000) 37,736,000) 213,048,000 
Ordinary | 
works ove 85,608,000/141,006,000 44,557 ,000/207 835,000 
Total .. 182,787,000/482, 262,000 82,293,000 420,883,000 
| 





giving a total of 1,168,215,000 francs, or in round numbers, 
in English value, of 46,730,0001. 

The relative expenditure distributed between canals, and 
rivers utilised as canals, was as follows, in francs, viz. : 





1852 to 
1870. 


1848 to 
1851. 


18i4to | 1881 to | 
1830, | 


| 1947. | 


Canals _...'186,000,000.817,000,000) 16,000,000 74,000,000 
Rivers used 
as canals ... 12,500,000 82,600,000) 22,000,000 108,000,000 











Total ... 198,500,000 399,500,000 88,000,000, 182,000,000 





Giving a grand total of 818,000,000 francs, or about 
$2,720,000/. sterling. The non-canalised rivers have cost 
the State since 1831 a sum of 147,485,000 francs, or nearly 
six millions sterling (5,899,4001.) 

The Government expenditure for the service of the mari- 
time ports of France since 1814 has been as follows: 





| 
| 1814 to 
| 1830. 


1831 to | 1848 to | 
1847. | 1851. 
Extraordinary| 

works —,,., 28,558,000 118,481,000} 27,108,000 191,000,000 
Ordinary j 

works =... 17,641,000) 49,594,000| 13,051,000, 66,236,000 


Total s 41,199,000 168,075,000) 40,159,000 267,286,000 


1852 to 
1870. 

















Giving a total of 506,669,000 francs, or about 20 millions 
sterling. Of the total number of ports, 218, in France, 62 
are on the English Channel, 103 on the Atlantic (Bay of 
Biscay), and 63 on the Mediterranean. in 1668 the total 
entry of ships at French ports was 118,000 vessels, with a 
measurement of about ten million tons. 

Such are some of the most important facts relating to the 
present condition of inland water communication ip France, 
Bat, on comparing the results with those of other countries, 
as recently pointed out by M. Krantz, it cannot fail to be 
perceived that French efforts hitherto made are very inferior 
in respect to the utilisation of streams, for canal purposes, 
and that much remains to be done in that direction. 








LiverPoot ayp THs SouturRs States.—T be Chamber of 
Commerce and City Council of Atlanta, Georgia, have 
adopted resolutions approving the establishment of a line of 
teamers bet 8 h and Liverpool, and pledging it 
their support. ia isa state possessing consideravie re- 
sources, and would, wo doubt, profit greatly from improved 
communication with Europe. 


Tue Dupiex Tetxerarn—The American Institute of 
New York as « “the Great Medal of Honour” to 
Joseph B. Stearns, for the invention of the duplex telegraph, 
which has made a tévolution in telegrapby in the United 
States, and been adopted by the I telegraphs in this 
country. The American Institute is o ag Sage and eminent 
society, and is understood to have made the present award 
after a most careful and exhaustive examination as to the 
novelty and value of the invention. Only two other medals 
of this class have been issued by the Institute since its 
foundation, the conditions upon which they are awarded 
being such as to exclude all invent and impr t 

those of the highest importance—viz., first, the 
machine or must have superseded ail others previously 
employed for «like purpose ; second, it must have created « 
revolution in the art or business in which it is employed.— 
The Times. 
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power and for small industrial works. 
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EXHIBITION.—No, IX. 


Oxe of the most carefully designed and best 
finished engines in the German section is the tank | 
locomotive by the Berliner Maschinenbau Actien | 
Gesellschaft (formerly L. Schwartzkopff and Co.) of | 
Berlin, which forms the subject of the two two-page | 
engravings which we publish this week, oan of 
which we also give sections on page 228. As will | 

seen from the illustrations, the engine has six | 
wheels, the driving and leading pairs being coupled, 
while the trailing axle is fitted with the late Mr. 














LOCOMOTIVES AT THE VIENNA | 


| valve in the ordinary way, but also through 
| channels cast in the valve itself, as shown in the 


of steam takes place not only past the edge of the 


sectional plan. The pistons are of wrought iron, and 
of a light section, as shown ; they are fitted with steel 
rings. The piston rods are enlarged in the cross- 
heads, the glands being made in two halves held 
together by an outer bush of wrought iron, as 
shown. 

The general designs of the connecting and coupling 
rods, &c., and also of the valve motion—which is of 
the Allan straight-link type—are clearly shown by 
the engravings, and require no special notice here ; 
we may remark, however, that the proportions are 
good throughout. The link motion, we may men- 
tion, is arranged so that—contrary to usual prac- 
tice—the lower eccentric rod is that for fore-gear, 








7006 











angle iron, fixed as shown on the annexed sketch, 
this angle iron, which is po- 






Sy SSS] lished on its outer side, giving 
<a | <4 4 very neat finish, We be- 


lieve, however, that in cases 
where a similar form of con- 
struction has been adopted in 
ie this country, the slight pro- 
jection of the edge of the angle iron above the 
footplate has been found to be a source of danger, 
it being apt to catch the feet of the driver or fire- 
man in getting off the footplate. Otherwise 
this angle iron makes, as we have said, a very 
neat finish, and we notice that it is being used by 
other German locomotive builders than the firm 
whose engine we are describing. The buffers of 
the engine under notice are, we may mention, of a 
very neat pattern, and are fitted with 
india-rubber springs, while india-rubber 
rings are also fitted to the safety-chain 
bolts, The draw springs are, however, 
volutes arranged as shown in the longi- 
tudinal section, The tool box, it will is 
noticed, is arranged beneath the footplate 
at the trailing end, access to it being 
given by doors fitted to openings in the 
frames, This is a very neat and con. 
venient arrangement for the tool boxes of 
tank engines, and is being adopted by 
several firms on the Continent. 

The axle boxes for the coupled wheels 
are of wrought iron, and the guides— 
which are also of wrought iron—are not 
fitted with any adjusting wedges. The 
axle boxes are forged in one of Mr. 
Haswell’s hydraulic forging presses, which 
the makers of the engine under notice 
have at their works, ‘The springs of the 
leading and driving axles are connected 
by compensating beams, while the trailing 
axle is, as we have stated, fitted with Mr. 
W. B. Adams's radial axle boxes, the radius 
of the are described by the boxes being 
5 ft. 5gin. The special arrangement pro- 
vided for controlling the lateral movement 
of this axle will be best understood by 
reference to the transverse section at the 
trailing end, given on page 228. Referring 
to this view it will be seen that the trailing 

















W. B. Adams’s radial axle boxes, there being also 
a special arrangement for controlling the movement 
se axle boxes, of which we shall speak pre- 
sently 
a 
I 
5 
; 196 
tesa | 
f 
Hh ---) -a | 
! 
5 3 
= 
iz 
# 
The cylinders, which are outside, are 16} in. 


meter by 22 in. stroke, and are well fixed to the 
frames by flanges all round the openings, through 
h the steam chests are passed. The steam 
hest cover, it will be noticed (see longitudinal 
section), is circular, so that it can be faced in a lathe, 
nd the corners of the valves are cut away, so that 
the valves may be introduced through the circular 
opening, while the valve faces are correspondingly 
Shaped, as shown. In addition to the ordinary 
exhaust pipes, it will be noticed that the cylinders 
are provided with passages which place the exhaust 
cavities in communication with a cross tube or 
breeches pipe, having a branch led directly for- 
ward, and fitted with an ordinary throttle valve. 
his valve can be worked from the footplate, and 
by opening it a portion of the exhaust steam can be 
discharged directly forward at the front of the en- 
instead of passing through the exhaust nozzle. 
lhe slide valves are of Trick’s pattern, a pattern of 
which we haye on former occasions expressed a 
very favourable opinion. In these valves, as most 
of our readers are probably aware, the admission 


gine, 
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the link being in its highest position when the 
engine is running forward. 

The engine has inside frames only, and these, 
although of good depth, are rather light, the thick- 
ness of the frame plates being but yin. The 


transverse connexion between the frames also ap- | 


pears to us rather deficient, and we especially miss 

the solid strong angle-iron frame which, in English 

practice, is now almost universally introduced be- 

tween the frames below the cylinders, and which 

adds so much to the rigidity of this part of the 

engine. At the trailing end, however, the engine | 
under notice has the frames well connected by the 
draw plates, the tool box, and the stays belonging 
to the trailing spring gear, these connexions re- 
medying, to some extent, the deficiency at the 
leading end, and tending to secure the squareness | 
of the frames, The leading and trailing buffer beams | 
are of [ section—a section which is now being largely | 
used by German locomotive builders — and these 
beams, being well secured to the frames, also tend 
to maintain the squareness of the latter. The foot- 
plates are finished all around their outer edges byan | 








| by our engravings, that a detailed deseription is un- 


| necessary. 


spring is cape transversely, its ends being 
connected by short links to a pair of plate 
stays, which connect the frames at that 
point, The box of the spring has on ita 
underside a spherical bearing surface, 
which rests in a corresponding hollow 
formed in a bearing piece secured between 
the two flitches of a double plate beam, 
which spans the distance between the two 
1 axle boxes, At its ends this beam is fitted 
with steel carrying rollers 4% in. diameter, 
which bear on the tops of the axle boxes. 
The tops of these boxes are, as will be 
seen, fitted with steel caps, hollowed so 
as to form double inclines, and the effect 
of the load bearing on these inclines 
through the rollers just mentioned, of 
course controls the lateral movement of 
the axle. The trailing axle bearings, it 
will be noticed, have collars at the middle 
of their length instead of at their ends 
as usual, ‘The tyres and axles are of 
steel, 

The form and construction of the boiler, and also 
the arrangement of the stays, are so clearly shown 





The firebox casing, it will be noticed, 
is of the Belpaire pattern, and is considerably raised 
above the top of the boiler barrel, the steam space 
thus formed being connected to the steam dome by 
large pipes arranged as shown. The regulator, 
which is placed in the dome, is of the gridiron 
pattern with double valves; the first movement of 
the lever shifting the outer valve, and giving a small 
opening, and the two velves subsequently moving 
together. The firebox is of copper, with copper 
stays. ‘The general mountings of the boiler are of 
very neat patterns, and the joints between them and 
the boiler plates are made by means of “ lenses, 


| as they are called, or, in other words, brass rings 


convex on both sides, as shown in the sketch in the 
next column. ‘These rings are simply interposed 
between the boiler plate and the mountings, and 
they form a perfectly tight joint. Such “ lenses 


| are now largely used in Germany for making joints 


in the manner we have described, and they answer 
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their purpose well. 
liarly applicable. 





Working Gear—Continued : 


For pipe joints they are pecu- 
Diameter of connecting rod bearings; 


It may be noticed here, that in 


: large end ove ooe 
» engine : © des . tea pi e ze 

the engine we ar leacribing, the main ste = | I Leogth of sonieetion ae bearings 
is at ite front end brazed to a brass casting having aime ond : 
a collar shaped to form a “lens,” the inner side Diameter of connecting ‘rod be sarings ; 

bearing against the smokebox tube plate, and the smal! end 
outer side receiving the branch pipe. The use of Length of coupling rod bearings . 
Diameter - ” oa 


a loose “ lens” at that point is thus avoided. 
driving crank pins 


Diameter of coupling rod bearings ; 
leading crank pins... eve 

Section of connecting rod at large end, 
3.07 in. by 1.65 in. 
Section of connecting rod at small end, 
2.6 in. by 1.65 in. 
Section of coupling 
3.07 in. by 1.42 in. 

Section of coupling rods at ends, 2.6 in. 
by 1.42 in. 

Diameter of piston rods 

Length of eccentric rods 

Length of link between end centres 


rods at centre, 























As will be seen from our engravings, the driving | Frames 
wheels of the engine under notice are fitted with a/| Distance between frames 
Thickoess of frames 


brake, the brake gear being arranged according to 
Exters’ patent. We have had 


: “a Total length of frames over buffer beams 
occasion previo sly - width 


7 | of engine over footp/ates 
to speak of this brake gear as very neat and handy, | Width of eab 
and the detail views which we now give on page 225 Length ,, 
will explain its peculiarity clearly. Referring to Height . at contre 
these engravings, it will be seen that the brake shaft | » Of footplate above rail 
CAITICS A nut for the brake | Wheels, Arles, and Springs 


lever eee with a 

ecrew as usual; but this brake screw is not employed | 

directly for applying the brake, but merely for » » . trailing 
’ ‘ ; Distance between 

justment and taking up wear, and it is thus furnished eel 

at its upper end with a small hand wheel only. Th i ctenn Matin wenieen é f driving and 

brake screw rod has also at its upper end a collar} trailing wheels ad one 


Diameter of coupled wheels eee 


centres of coupled 





which rests upon a bush through which the rod passes, Total wheel base ... —_ 
this bush having a pair of trunnions which enter Kadiue of are deert bed by trail po ar 
into short crank arms as shown. These crank arms ae  deabos nw! ll sa ig Patton 
are formed on a couple of short spindles which turn| | Bearings of « upled axise; lenath 

in bearings at the top of the brake pillar, and which : oA > diameter 
have hand levers fixed at their outer ends The : centres 
two hand levers are connected at one end by a cross trailing axle; diameter ... 
handle, and at the other by a counterweight as " 7 “s — 

she wn It will be understood from this descri} tion | res ne “ ple e@ rt a 
that the two cranks form the short arm of a lever, « f ¥ ay —- a ont : ge P* 
which the long arm is represented by the pair of Springs for coupled axle; number of 
hand levers just spoken of, and it will also be seen _ | plates cat 10 
that when near the top of their throw the action of Springs for coupled axle ; width of 

the cranks on the te & screw rod is similar to that g, . oy A upled axle: thickness 

of a toggle joint, and a very powerful pull can thus "of plates oe aoe 

be exerted on the brake screw rod if its length be Spring for trailing axle ; length between 


properly adjusted. The normal position of the ar- centres , te 
rangement is that shown by dotted lines in the two- | spa Sees Seri are 
page longitudinal section, the hand lever t eing ther Spr ag for ton l ng axle _ ith of plates 
in its lowest position and the counterweight raised a a thickness e 
To put on the brake, the hand lever is pulled up into| pj». 
the position shown by the detail views on page 225 Diameter of barrel inside largest plat 
the swing of the counterweight assisting in the ap Length ts 
plication of the brake, and keeping it applied when Length of firebox casing, outside 
in the position shown. ‘The whole arrangement is Wiat ¥ ” at 
a very neat and effective one, and enables the brak: W .- oe ia ee: pecliee oe 
to be applied very promptly. ar Phar part + ea ; 

The boiler is fed by a pair of Schau’s injectors | Height «f firebox casing, atside at 
fixed beneath the footplate, the feed water being front ; 

sand boxes lieight of firebox casing, outside at back 


carried in a pair of wing tanks, the g 


ea 
‘ : 0x casing above 
being arranged on the top of of these tanks as show: ve , ariiciiatnhe 


crown of fire 


: Tr) : centre line of boiler 

in the transverse section on page 225. These tanks | Length of inside firebox at top, inside 
have a total capacity of $14 gallons. The fuel is| on ‘ ares 
carried at the hind end of the footplate in two} Width , ‘ 3 
bunkers arranged as shown in the plan on one of | , top 

our two-page sheets, these two bunkers holding to- | Height , ~* - 
gether about 104 cwt. of fuel. ‘The footplate is pro- | Thicknees of barrel plates Mo 
tected by a neat cab, as shown, and the general | a » smoke-box tube plate 


. front ond back plates of 
XK caring eve eee 
Thickness of sie and crown plates of 


as we have already stated, | 


gravings the principal 


the engine is, 
In our two-t 


finish of 
excellent. 
dimensions are all fully given in metrical measures ; 


age en firet 


firebox easin 
but for convenience of reference we subj m= & Fable | ieee ae ae tad cow plates of 
m which these dimension are given, reduced to inside firebox (copper) 
English standards, the Table also containing the | Thickness of back plate of inside Grebo: x 
heating surfaces and other particulars not given by | pper) “ 
the illustrations. 5% Thickness of tube plate upper part 
oer | » lower part ~ 
Cylinders ft. in N ambe r of tubes ° ose 156 
Diameter ere ere 1 4} | Length of tubes be tween tube plates 
Stroke ons 1 lo — 
7 _ Diameter ,, (outside) -_ 
Distance apart from centre to centre 6 4.7 the diameter is increased to 2 in. in the 
” from centre pe of 5. rhaust " front tube plate and reduced to 1.8 in. 
port o9 ce driv ng axle eee vi ; | ia the firebox tube plate ] 
Distance from valve face to centre line | Distance, vertically, between centres of 
of cylinder 1 10.2 } tubes 
Length of steam ports... vee _ 1 1} Distance, horizontally, between centres 
Width ’ ” on 9 2A ot vertieal rows of tubes 
” exhaust ports 0 1.0 Length of smokebox sais 
” bars 9 TN | Dianxter of chimney ... oe ove 
Worliag Gear : blast nozz’e... 
| 
Length of connecting rods between } Length of chimney above top of am ke- 
centres ... eee ave ese 5 8 box ” 
Length of connecting rod bearings; Height of centre line of boiler above 
large end eee ove oc QO 3.86 rails ove ; coe ove ove 
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a 
ft in Heating Settee: : square feet. 
Firebox exe oce « 69.8 
0 3.58 Tubes (externa! ) 817.6 
0 28 Total are 887.4 
Firegrate area ese soe 13.24 8q. ft. 
0 2.86 Pressure of steam ous 127 |b. nog in. 
0 286 Contents of tanks eee 814 galio 
> coal bunkers 10} ewt. 
0 413 tons. 
Weight of engine empty on 25.52 
0 36 pe in Satine order : 
On leading wheels . ove 12.76 
» driving a es ove 12.76 
» trailing iyi aaie one 8.85 
Total 34.37 
Weight on coupled wheels 25.52 
0 244 THE AWARDS AT THE VIENNA 
3 Th EXHIBITION. 
1 334 | Tere are about 70,000 exhibitors. Of this number no 
| less than 26,002 have been awarded a distinction in the 
4 0% |} form of a Diploma of Honour, Medals of Progress or of 
0 O99 | Merit, Diplomas of Approval (i.¢., honourable mention 
% 1 | Me lals for Good Taste, Fine Arts, and Co-operators 
9 1} These 26,002 distinctions are distributed as foll: 
8 4 421 Diplomas of Honour. 
6 4 8,024 Medals for Progress. 
6 4 10,465 Diplomas of Approval (i.¢., honourable mention.) 
4 03 8,800 Medals of Merit. 
326 Medals for Good Taste. 
46 978 Fine arts Medals, and 
3 0 1,988 Medals awarded to workmen, &c. 
Classified as to countries, the distribution is 
5 8 1. Austria 5991 
2. Germany 5066 
7 6% 3. France on 3145 
13 24 4. Italy . 1908 
6 AY | 5. Hungary 1604 
6. Spain 1157 
1 86 7. England ... - ‘ 1156 
0 69 &. Russia e 1018 
0 67 9. Switzerland “a 723 
$ 7 10. Belgium ... oes 612 
0 64 | 11. Sweden and Norway 534 
1 Op 12. Turkey ... oes 470 
3 62 13. North America 441 
14. Portugal ... 451 
3 1 15. Denmark ° ove 309 
16. Holland 284 
17. Roumania 238 
18 Japan . ese 217 
O 8.458 19. Brazile oo 202 
20. Greece ... 183 
0 0} 21. hon ove vee ee 118 
3 4 23. South America ove id 
24. Persia ous 29 
25. Moroceo ... ose 20 
0 3865 26. Madagascar, &c. : eco 10 
0 035 27. Monaco 3 
28. Sandwich Islands ... ose . 8 
29. Mexico ... ee ee 1 
3 oe i). Siz l 
10 O4 < a eee - , 
4 lt i} urkestan . 
3 8} aa s 
In Detail the Different * eit 2 Es 
4 07, Countries Received: | = 2 3 te 4158 
a> £e& =| to 
6 10 Sz a~ a\3* 
6 53 — -—-— - —_— —— Oh 
’ 1. Austria ee 66 (633 (25201977121 | 124) 550 
2 10 | 2. Germany 100 |630 (1951 1820 41 | 200; 324 
4 OB 3. France... oe. 83 547 | 913 946 43 | 240) 376 
t 44 4. Italy 19 163 | 867 650 18 97; 9% 
a) | 5. Hungary ... 15 101 | 816 616 8 | 25) 123 
3 if 6. Spain om eo. 8 i117 | 603 374 7 18 4 
4 9% 7. England ... -. 28 |169 | 432 420 15 49; 45 
4 34 8. Russia 20 (124 | 281 362 13 47; 71 
0 0, 9. Switzerland 22 | 92 | 268 257 3 33; 68 
O Ot; 10. Belgium ... -. 20 | 86) 155 188 6 90; 72 
| 11. Swedenand Norway 9% | 5 236 181 .. 15} 81 
0 O% }12. Turkey .. o 2 | 30 | 227) 174 18 | .. 19 
113. United States - 9 72 | 154 177 5 16 v 
0 Of | 14 Portugal ... ... 1 | 36 | 218 144 . 82 
| 15. Denmark ... 2 | 27 | 138 100, @ 8} 26 
0 of 116. Holland «| 6 | 39] 91,108 3) 25) Il 
} 17. Roumania ... 1 9/145 68 4 il 
O Of | ls Japan a » 10 | 72, 92) 1 8 
0 1 19. Brazi!s 2:25) 77; 8 1/... 3 
0 Of 120. Greece ‘ae Sa 1 7:14 47 1 4 9 
21. China ene 2/10; 28 47 8 = 28 
10 24 22. Egypt - om 6] 16 33% 6 1 
0 1.98 23. South America _... 1 | 88; DB un 1 
24. Persia wee senb ate 2 & 14 a ° 
25. Moroeco oe eee . 1 7 8 1 3 
26. Madagascar, ‘&e. Ee ee 7 3 
27. Monaco om ee Ie 2} 8} gs}. 2 
0 2) 28. Sandwich Islands...| ... Ps Give ee 1 
29. Mexico ove oes] ese = eee 1 
0 22 Py Siam eusl..aae. Biase 1 
2 23 . Turkestan ... is) ge Oe 
1 35 | 
0 v ee ae 
x Classified in Groups, the distribution is : 
5 ij Group. 
I. on oe 557 
611 Be see me ove 2504 
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Gre . 

4 1465 
IV. te 8555 
Vv. eo 4511 
VIL. oes 584 
VII. : 1755 
VIII. pea 741 
IX. os 841 
x. 1001 
XI. 471 
XII 994 
XIIT. 1280 
xIVv. 605 
XV. 814 
XVI. 251 
xvii 232 
xXVIll 509 
XIX. 74 
XX. 24 
xXXxI 893 
XXII il 
XXIII 120 

Xxiv 

Xxv 
XXVL 1240 
Additional exhibits 302 


In the distribution of the Fine Arts Medal, the different | 
untries rank as follows 


Cc 


France 240 
Germany 200 
Austria 124 
Italy 97 
Belgium 90 
Great Britain 49 
Russia os 47 
Switzerland ... 83 
Hungary 25 
Holland 25 
Spain - 18 
North America ee 16 
Sweden and Norway ... 15 
Denmark oo 8 
Greece : 4 
Egypt ots 1 
Finally, the statistics of the Diplomas of Honour, ac- 
rding to the number of inhabitants of the different 
I ar ntries, are 
Inhabitants. 
Russia, 1 Diploma of Honour in every 3,550,000 
Italy 1,405,000 
Great Britain 1,222,000 
Der ark ‘ 900,000 
Sweden and Norway ‘ 655,000 
Holland ; a 650,000 
France m 462,000 
Austro~- Hungary a 443,000 
Germany a 410,000 
Be gium i 250,000 
Switzerland 108,000 


CORLISS ENGINES AT THE VIENNA 
EXHIBITION, 


To tae Eprron oy ENGIyErerrne. 

Str. —In No. 391, page 453, of your journal, our Corliss 
engine at the Exhibition at Vienna is described as scarcely 
fit to be put to work. We now beg to say that this is not 
the first engine of that type made by our firm. Experience 
acquired by constructing a great number of such engines, 
teaches us that the Spencer and Inglis valve gear, if well 
made, is not at all liable to get easily out of order, and re- 

lires very seldom repairs. In our engine the details of 
valve gear are quite in proportion to the size of the engine, 
to the size of valves, and the working pressure of steam, 
adopted to be 75 Ib. per square inch. If the gear looks more 
complicated than that of other Corliss engines, you may re- 
member that our engine is the smallest of the kind in the 
Exhibition, and that the valve gearing is not spread over a 
space like in other Corliss engines, or also the engines 
h double beat valves, but is very compact, and at the 
same time freely accessible in all its parte. We hope the 
good workmanship will not be found to have any bad in- 
fluence on the working of the engine, but will rather secure 
& severe test of years without repairs, as our own experience 
and that of first-class engineering firms of your country 
thows. Hoping you will insert this im your valuable 
journal. 






v 


We remain, Sir, yours respectfully, 
Socry ayp Wicx. 

Basle, September 16, 1873. 

Our remarks, to which our correspondents refer, were as 
lows: “ Messrs. Socin and Wick, of Basle, have a very 
fully finished little engine with gear of exactly the 
same kind as Escher and Wyss’s. The cylinder is 33 centi- 
metres (13.12 in.) in diameter by 75 centimetres (29.62 in.) 
stroke. Although the workmanship displayed in this little 
machine is really very fine (its price is 11,000 francs), it is 
unpossible not to see that it would be folly to put it in charge 
of any one but a thoroughly skilled engineer, and even in 
the best of hands the inaccuracies in working caused by the 
inevitable wear of its minate parts would be likely speedily 
to destroy its special economy.” It will be seen from this 
{Notation that we did not object to the nature of the gear in 
itself, but to its application to so small an engine, the power 
of the parts to resist the rough usage to which but too many 
g'nes are subjected, being we consider, a matter decidedly 
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, Gremas Coat IN FRANCE.—W bole trains of coal from the 
Ruhr basin are reaching Paris. This coal is intended for the 


THE BUTTGENBACH BLAST FURNACE. 
To tux Eprror or Exoryesnine. 

S1z,—At the meeting of the Iron and Steel Institute I 
had the pleasure of reading a paper 
blast furnaces—a system which was ill 
in your number of August 15th last; and I see with satis- 
faction that this is reproduced in your number of 
August 29th, together with a report of the discussion. Your 
contemporary, The cg has also published communi- 
cations respecting my furnace, and in particular I notice an 
article in number of that journal for ber 12th, 
expressing opinions adverse to my sys‘em. Ww me to say 
that I shall always be glad to find adversaries to my idens, 
as their opposition only gives me occasion to explain these 
ideas more fully, and, I trust, in a more convincing manver. 

On the occasion of the discussion of my paper at Liége, it 
was impossible for me to answer thoroughly to the objections 
made by the members of the Institute—firstly, for want of 
time, and second)y for want of sufficient knowledge of the 
English re But having now the re before me, 
and encouraged by the interest taken by the English press in 
my system, | think it due to those who have been present at 
the meeting, and to the readers of the papers, that 1 should 
reply to the various objections raised. : 

1. To the objection offered by one speaker that he did 
not consider the brickwork of the base practical, and that 
the use of cast-iron columns is to be preferred, I have to 
answer that this cannot be an objection to the system as 
such. I exhibited my model with a base of cast-iron pillars, 
and with a base of brickwork. My experience shows, how- 
ever, that a base of red bricks is eutirely sufficient, and 
leaves room enough round the blast furnace to allow of even 
the most difficult repairs without opposing the slightest 
obstacle. I for my part would never allow a base to be 
made of cast-iron pillars, the cost of the latter being four or 
five times that of a brickwork or masonry base, and the last 
entirely fultilling the desired purpose. The adoption of 
brickwork or cast iron for the base is therefore only a ques- 
tion of economy. The base of brickwork contains 100 
cubie metres, while it cost at the Neusser Works only 1300 
francs, and could be constructed in fifteen days. 

2. A second objection raised was that a blast furnace of 
the thickness of only one brick would not resist the pressure 
of the materials in large furnaces like those of Cleveland. I 
think that quite a false idea exists of this pressure. This 
pressure is not at all a great one, being partly paralysed by 
the state of the minerals, which, by the heat, are caused to 
adhere more or less together with the coke, without, how- 
ever, being in a state of semi-fusion or vitrified, 

I have taken away a good part of the bricks of the stack, 
several metres above the largest section of a blast furnace, 
but the mixture remained in the furnace, and allowed me to 
replace the bricks I had taken away without the slightest 
difficulty. On this occasion I sete th: that the bricks had 
not even lost 3 centimetres after a campaign of seven years. 
For the rest, as supporting what I have said above, [ must 
state that an establishment which adopted my system made, 
contrary to my advice, the first blast furnace with a base of 
cast-iron pillars, and after a few years experience a second 
blast furnace at the eame works was constructed with a base 
of brickwork. 

8. Next it has been asserted that there are in Cleveland 
and the North of England blast furnaces with free-standing 
shafts. 

I have been over that part of England, and I have not 
seen one blast furnace where the shaft had a thickness of 
only one brick; they have all inside a circle of large special 
bricks, surrounded by a mantle of brickwork, often thicker 
than the lining. In my furnace the single thickness of 
bricks is freely exposed to the air, and dilatation by heat 
being prevented, I am enabled to have a furnace without 
hoops. 

4. One opponent admits that my arrangement preserves 
the boshes against the attacks of the fire, but it is said that 
one could as well repair blast furnaces such as those in 
Middlesbrough, which have a lining and a mantle round this of 
8 ft. or 4 ft. thickness. I do not deny that repairs are possible 
in the latter case, but certainly they are expensive, very diffi- 
cult, and want much time ; every practical man knows that, as 
soon as one must go below, say 30 ft. from the mouth, this 
gets a difficult work, the more so as the mantle hides the de- 
fects of the lining, and one does not know the state of the 
latter. With an entirely free shaft, on the other hand, one 
can perfectly well ascertain at any time the state of the 
bricks, and can easily make repairs, keeping the blast fur- 
nace filled. 1 think this isa great advantage. _ 

6. It was said that the three series of tuyeres in my fur- 
nace were of no use, and that if, in case of accident, the blast 
furnace had to be blown at the height of the upper series, it 
would be easy to pierce the bricks to make room for a tuyere. 
But the three series of tuyeres are not placed there to supply 
the blast at three levels. The two upper series serve only to 
prevent the heat consuming the bricks, and to be used tempo- 
rarily in case of an accident, when a regular tuyere is choked 
or smelted up. This happens very often in our districts, and 
I remember that I saw at some Middlesbrough works some 
workmen make heavy efforts to clean a tuyere. After all, I 
have never to take away any of the tuyeres for leakage. | 
consider the conservation the primitive form of a blast 
furnace very important. Experience has shown the utility 
of this arrangement, and I do not put it here merely as a 
theory. - 

6. it was affirmed, too, that a claim for a longer duration 
of these furnaces could not be sustained, as there were ordi- 
nary blast furnaces in Cleveland which had been in blast 
eleven and twelve years. 1 have to reply to this that that 
district smelts exceptional mineral, which does not attack the 
blast furnaces. The ore is calcined, and put into the furnace 
in pieces, always very dry. The Cleveland minerals, more- 
over, do not contain manganese, and for these reasons they 
do not attack the bricks of the blast furnace as they do in 
the Rubr Basin, where the ores contain 20 per cent. of water, 





Parisian Gas Company, which appears to have made con- 
nderable contracts for its supply. 
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blast furnaces of Cleveland endure twelve years with such 
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Whitwell’s apparatus is employed. I am on ebvemste of 

high blast temperatures, and especially of Whitwell’s excel- 

lent stoves but it is not the great heat of the blest which 

ings; these depend upon the qualit 
of the district. : 

I could name works in Luxem where the blast is heated 
by Whitwell's stoves, but where, with the smal! mineral to 
which I have referred, such dangerous scaffoldings have 
occurred in a new blast furnace that they feared to be forced 
to blow it out. If at the moment of crisis they had had tuyeres 
available 8 metres higher up, they could easily have got 
over the difficulty, the more as they had very hot blast. 

8. As to the way of conducting the gas, one must not forget 
that with mineral containing 20 per cent. of water, and of 
which two-thirds are small (fine), one has to take precautions 
quite different to those taken in Cleveland, where, though the 
ore isin lump, I have seen gas pipes, of 3 ft. in diameter, 
full of top dust, and which were cleaned with the utmost 
difficulty. All these difficulties disappear by my arrange- 





ment, and especially al] exp are without any effect 
—® very important matter when one has to do with wet 
mine 


En résumé, all the objections made concern the Middles- 
brough district only, but out of this there exist others, too ; 
we, and many other works, work with mineral of which two- 
thirds pass into a sieve of 10 holes per square inch, containing 
20 per cent. of water, and which cannot support any calcining, 
as getting too easily to powder. Under such circumstances, 
the Cleveland iron masters would not have constructed blast 
furnaces 86 ft. to 90 ft. in height, and would have had to take 
other precsutions, than they have, to avoid stoppings every 
week, to manage the difficult cleaning of their gas pipes, 
which would soon have been filled with dast. 

With materials as used in our district, where we use 20 
different minerals always varying, and where coke contains as 
much as 18 per cent. of cinder, a blast furnace cannot be so 
regular, or be so easily managed as at Middleshrough, and 
there very often happen disturbances in the smelting process. 

The corrosive nature of the mineral containing manganese 
rapidly attacks the bricks of the blast furnace, in consequence 
of which one makes everywhere preparations to prevent that, 
and I believe that the three series of tuyeres is the best pre- 
servative; for the rest, experience proves it. 

The Middlesbrough blast furnaces endure, it is said, 10 to 
13 years, but certainly they would not do so under the con- 
ditions we have to meet here. My biast furnace was erected 
in 1865, and its condition is still such that one will readily 
admit the almost certainty of its lasting out double or three 
times its present age. 

Altogether, I find that the observations made by the English 
ironmasters who condemn my system are too partial, the 
statements made reading as if the Cleveland district was the 
only district to be provided with furnaces, and as if the con- 
ditions which exist, also existed everywhere. This, however, 
as I have shown, is very far from being the case. 

Even for the Cleveland district I think there are some ad- 
vantages in my system which would be valuable; at least an 
eight years’ experience of my furnace suggests this view to 
me. I may add, too, that seventeen of my furnaces have 
already been construeted on the Continent, and are all at work 
under almost entirely different conditions. I think this letter 
is a sufficient reply to the sharp criticism of The Engineer, to 
which I do not want to reply in detail, not being disposed to 
enter into polemics with a writer who makes inaccurate state- 
ments, then founds arguments on them. 

I did not put up my system as a new invention in every 
particular of its arrangements, but as a total arrangement it 
is new. As such it has been acknowledged by authorities, 
including the owners of the 17 blast furnaces built on my 
system, who certainly know “what there is new under the 
sun,” as well as the writer of the article above referred to. 

These blast furnace owners, too, know the practical re- 
sult, and they are not people likely to build a furnace for 
“ muckle ery” only. In fact, though I have a patent in six 
countries, nobody can show any cry in any advertisement. 
The “‘ wool”’ is represented by the seventeen furnaces to which 
I have referred. ‘Si le jou ne vaut pas la chandelle,” 
how is it that The Engineer writes so many columns about it 
to explain it tohis readers? ‘he writer of the article appa- 
rently wanted a good candle when he analysed my lecture, 
for the numerous inaccurate remarks he has made about my 
system prove that he nefsher understood my tracings nor 
the description, and I find, too, very curiously that The 
Engineer, while reporting in full the remarks of all my op- 
ponents at the meeting nearly literally, has not even 
mentioned my answers. If the writer of the article in 
your contemporary supposes I want only “muckle ery” he 
could not have served me better than by the publication of 
his effusion. 

Many English ironmasters looked upon my system from 
quite a different point of view after having seen the turnace 
at work. Il refer here only to the reports of Professor Jordan 
in the Revue de U’ Exposition, 1867, which makes short work 
with the writer of the long article in The Hagineer. 

lam, yours truly, 
F. BOTreensacn. 
Neusser Iron Works, near Dusselidorf, 
September 16, 1873. 











TraysatLaytic Steam Navication.—Sundry contracts 
for Transatiantic mail service expire December 31, 1474, and 
there will consequently be a lively competition among steam- 
boat companies in respect to future arrangements. lhe 
service is now divided between the Williams and Guion, 
White Ster, North German Lioyd, and HNamburg-American 
Packet Company. The Inman tes it will be remembered, 
was defeated on the oceasion of the last contract letting by 
the United States Postmaster-General; but this year the 
Inman line comes forward with some new steamers whavh 





and 20 per cent. of manganese, while two-thirds of them pass 
a sieve of holes of 0.5 gentimetre diameter. Would the 


the managements contends cannot be beaten. 
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RAILWAY ACCIDENTS. 

AvTUMN has of late years acquired the unenviable 
hotoriety of being termed the “ accident season,” 
and it is certain that, whether or not this distinction 
's usually deserved, the last two months have been 
marked by a most lamentable succession of disasters, 


many of them of a most serious character. Naturally 
enough this succession of accidents has called forth 
& plentiful crop of letters from the publig to the 
daily press, while vast numbers of articles, 


ox | adoption of these safe 
1 | section of the public themselves. 
ws | Supposing no question of e 





condemnatory of our railway management, have 
duly made their a; ce in our non-professional 
contemporaries. the writers of these articles are 
to be believed, our railway authorities are profoundly 
indifferent to the safety of those who intrust them- 
selves to their mercies, and are intent only u 
carrying as many passengers as possible over their 
lines, at as high a price as they can get per pas- 
senger carried. According to this “ popular article” 
view, in fact, railway engineers regard with the 
utmost indifference all improvements calculated to 
promote the safety of the traffic they conduct, and 
concern themselves only with matters which enable 
the profit arising from that traffic to be increased. 
Now, although we may charitably pardon the dif- 
fusion of these statements—knowing as we do the 
entire ignorance of railway matters which for the 
most part distinguishes those who pen them—yet 
we cannot too strongly condemn their inaccuracy 
and injustice. The truth is that the travelling 
public generally has but a very faint idea, on the 
one hand, of the risks they run on railways, and on 
the other of the earnest care taken by our railway 
engineers and locomotive and traffic superintendents 
to neutralise those risks and to insure safety. Few, 
indeed, besides those who have passed some years of 
their life on one of our great trunk lines, can ap- 
pane the amount of skill and energy which have 

een necessary to render our present railway traffic 
a possibility, or are aware of the attention to details 
and the general systems of revision and inspection 
which contribute to that result. We, of course, 
have no desire to say that our system of railway 
management is faultless ; it has its defects, doubtless, 
and many of these defects may be of a serious 
nature ; but what we particularly wish to maintain is 
that they are not of the nature which they are but too 
often asserted to be, while we cannot too strongly 
assert that railway engineers are as a rule fully as 
anxious to promote the safety of the travelling 
public, as that public can desire, 

But, it will be asked, if there is this strong desire 
on the part of railway engineers to do all that can 
be done for the safety of the public, how is it that 
certain things known to promote that end—such for 
instance as interlocking points and signals, the 
block system, and continuous brakes—are not more 
readily adopted? ‘The question is a natural one ; 
but the reply is easy to discover, and it is, we think, 
not difficult to prove that, to a great extent, the non- 
is due to an important 

In the first place, 
mse intervened, it 
is evidently to the interest of every resident en- 
gineer, locomotive superintendent, or trafficmanager, 
to relieve himself of responsibility by adopting every 
known means to insure the safety of the traffic. 
Railway men as a rule—whatever the general public 


26|may think to the contrary—thoroughly appreciate 


the responsibility which reste upon them, and there 
are few of them who are not anxious to mitigate 
that responsibility as much as lies in their power. 
But resident engineers, locomotive superintendents, 
and traffic managers, are, it must be remembered, 
far from possessing absolute authority on a railway. 
They are the servants of the company as represented 
by the directors, and their duty is not only to work 
and maintain the line, but also /o make it pay In 
these last words lies the true reason for the non- 
adoption of many an important improvement, 
while they also, we think, point to almost the only 
means by which an improvement may be insured in 
the future. ; 

The heads of departments by whom our railways 
are practically managed are, as we have said, the 
servants of their respective companies, as repre- 
sented by the directors, and the directors again are 
in a certain sense the servants of the shareholders, 
or, at all events, only hdld office by the will of the 
latter. 
tendents are unable to incur special expenditure 
without the permission of their directors, however 
conducive to the interests of the travelling public 
such an expenditure might be, and directors again 
are promptly called to account by their shareholders 
if satisfactory dividends are not forthcoming. As 
the system at present stands, in fact, the engineers 
and superintendents take the responsibility in 
the event of anything going wrong, while the di- 
rectors have the glory, and the shareholders the 
profit, so long as things go on smoothly. We are 
glad to know that there are amongst our railway 
engineers many men who have the moral courage 
professional self-respect to compel their directors to 
adopt their views in all matters where the safety of 


Railway engineers and locomotive superin- | p 





the traffic is concerned, and we know also that there 
are boards of directors who are anxious to the 
utmost of their power to the hands of 
their essional officers by them to carry 
out ir convictions; but we are at the same time 
aware that whilst this r state of affairs exists on 
some prosperous lines, it by no means exists every- 
where, and we could, if we chose, quote t 
instances of the pressure brought to bear on railway 
engineers and managers to reduce expenditure at 
the expense of efficiency. 

Granting then that this state of affairs exists, the 
next question is—who is to blame? We answer, 
to a great extent, that section of the public to which 
the railways belong. Out of the vast number of 


letters containing complaints ng railway 
management, which have been published during the 
past two months, it is scarcely ble to doubt 
that no unimportant proportion been written 


ropo 

by moe mney se be ps ae ye in railways (the 
signatures in of man the epi } 
ststo this fact), and it would be ariows te know 
how many of these grumblers at the existin, g state of 
things have really taken to insure an im e- 
ment. To read some of these letters it might be 
imagined that the railways were the sole property 
of the heads of departments, and that the shareholders 
had really no voice whatever in the t ; 
whereas, in fact, it is entirely within the power of 
the shareholders of any railway to compel, by con- 
certed action, the adoption of any of the improve- 
ments which many of them in their letters to the 
press affirm to be so essential. That they take 
no such action is certain, and the only conclusion 
to be drawn is either that they do not at heart, 
and as a body, believe the statements made by some 
of themselves and by members of a complaining 
public, or that, believing these statements, they 

refer receiving their dividends unreduced even 
or a single half year, rather than their sug- 
gestions into effect. That the latter is the truth of 
the matter, can scarcely be doubted. ‘The pleasures 
of profit are too great, and the responsibility in the 
event of accident too remote for an average railway 
shareholder to take of his own accord any special 
trouble to contribute towards the safety of those 
whoare his customers, and the moral is, that he should 
be made to fulfil his duty through the influence of 
his pocket, In other words, he should, whenever 
ys can be brought home to him, be made to pay 
well for that neglect. 

It is for reasons such as we have stated above, 
that we have always —— any legislation tend- 
ing to limit the responsibility of railway companies 
in the event of accident. We know that under 
existing circumstances railway companies are some- 
times victimised, but we hold that the injustice thus 
done in a few isolated cases is but insignificant 
com with that which would be continually 
occurring, but for the power which juries at nt 
possess of awarding substantial damages. Holding 
directors individually responsible in cases where it 
could be brought home to them that’they had in- 
juriously crippled the action of their professional 
servants, would, no doubt, do good; but in the 
vast majority of instances it would be most diffi- 
cult—if not impossible—to prove such responsi- 
bility, and we are therefore compelled to fall back 
upon the money liability of the shareholders as the 
most practical means of insuring a proper manage- 
ment of our railways. 

What we should recommend, therefore, is that 
means should be adopted for rendering juries more 
conversant with what they are to expect from rail- 
way companies. Neither railway companies nor any 
one else are responsible for accidents which occur 
in spite of all proper precautions taken to prevent 
them ; but in the case of railway companies, juries 
are but too often badly informed as to what these 
roper precautions should be. In important trials, 
involving many thousands of pounds, the true facts 
are no doubt evolved from the examination of the 
scientific witnesses, sure to be brought forward on 
both sides ; but in minor cases the jury are but too 
often without any sufficient information to guide 
them, and a mi iage of justice is consequently in 
many instances the result. If the records of railway 
accidents by the officers of the Board of Trade prove 
anything, they prove decisively that the block 
aN the interlocking of points and signals, and 

e application of an efficient system of continuous 
brakes have become absolute necessities for the safe 

ing on of the traffic on our main lines, and we 
hold that in all cases where the non-existence of the 
one or the other of these safeguards can be shown 
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to have contributed to the occurrence of an accident, 
however slight, the meg ee f — be 
held special ly responsible. fe have said ** however 
slight hence it must be remembered that the 
damage done by an accident is no measure of the 
delinquency which gave rise to it. A very slight 
inadvertence may lead to a very serious accident, or, 
on the other hand, a conspicuous neglect of ordinary 
precautions may by chance result only in damages 
of a minor character, and it is for this reason that 
we should desire that in fixing damages more at- 
tention should be paid to the nature of the neglect 
which caused the accident than is now generally the 
case 

The use of interlocking points and signals is, we 
are glad to say, spreading rapidly, and some of our 
leading companies, even if they started rather late, 
are now doing all that can be expected of them in 
this respect ; while the adoption of the block system 
is also making steady progress. The third essential 
to safe working which we have mentioned above— | 
namely, good continuous brakes—is not, however, 
receiving that attention which it specially deserves, 
although the Metropolitan District Railway Com- 
pany have lately set an excellent example by order- | 
ing the fitting of the Westinghouse brake to the | 
whole of their rolling stock. A few years ago there | 
would have been an excuse for this apparent apatby, | 
as a continuous brake applicable to the requirements | 
of general traffic did not exist. At the present time, | 
however, no such excuse would apply, as the West- 
inghouse brake has, wherever it has been adopted, 
given most admirably successful results, and the 
enormous extent to which it has already been ap- | 
plied in the United States has completely lifted it | 
out of the experimental stage in which but too} 
maby promising contrivances have come to an un- | 
timely end. In the recent disasters at Retford, and | 
near Guildford, there is every reason to believe that | 
fatal consequences at least might have been averted 
had the trains been fitted with this brake, while the 
records of the present year’s accidents afford many 
other instances of a similar character. 

As we stated in the early part of this article, the 
professional men connected with the management | 
of our railways are, as a class, distinguished by 
their practical knowledge, while they are thoroughly 
alive to their responsibilities, and desirous of doing 
all in their power to promote the safety of those | 
whose lives are devoted to their care. That they 
are in the main successful in their endeavours is | 
proved by the returns of casualties in proportion to | 
the number of passengers carried; but that they | 
are in many instances crippled in their action by 
those in authority over them, with whom financial 
considerations are paramount, is also but too true, 
and hence our opimon that the only practical remedy 
in these cases is to render it financially unprofitable 
to neglect the teachings of practical experience. 
In other words, care must be taken that railway 
accidents shall not pay. 








THE COAL QUESTION 

Is a previous article (see p. 209 ante) we gave an | 
analysis and running commentary on a report 
recently issued by the Select Committee to inquire 
into the cause of the great increase of the price of | 
coal in Great Britain, during the last year or two. 
At the conclusion of that article we expressed the | 
. pe that while the cause was simply a question 
of supply and demand, the immediate reason of the | 
high price was chiefly due to the condition of com- 
mercial finance, incident to a cheap and abundant 
supply of money, and the general * prosperity” 
(so called) of our country. We suggested that there | 
might be looming in the distance an entirely | 
different state of matters, which would at least | 
result in an equalisation of the ratio between the | 
price of-raw material and that of the manufactured | 
article. We promised to draw attention to the in- 
fluence of the high price of coal on the manufactur- | 
ing operations of our own and other countries. 
Without doubt the iron-producing districts are | 
the most important in reference to the consumption 
of coal, whether in regard to Great Britain, France. 
Belgium, or Germany. In 1867 Mr. Lowthian 
Bell states that the average cost of delivering a ton 
of coal from the mine at the pit’s mouth was in 
Belgium, 6s. 44d., in France, 53. 44d, in Germany, 
4s. 11}d., and im Great Britain, 4s. But what has 
been the result of the enormous increase in prices 
during the last year or two? Mr. Bell says that a 
complete revolution in prices has occurred since the 
date of these comparative estimates. Notwith- 
standing the enormous coal-producing power of 


| 


Great Britain, the demand on its resources has 
overtaken, indeed, gone beyond its present means of 
supply; and to the infinite amazement of every 
one, the selling price of furnace coke has risen in 
the chief seat of ite manufacture, the county of 
Durham, to about double that charged two years 
ago to the least favourably situated iron works in 
France. It may be further observed, as a fact 
worthy of notice, that, according to the price- 
eurrents of the day, coke is as dear in the North of 
England as it is at Charleroi in Belgium. 

Taking the Glasgow pig-iron market for the six 
months between the end of December, 1872, and the 
end of June, 1873, we find that the total decrease 
of shipments was about 136,000 tons, indicating the 
effect of high and unjustifiable cost of production. 


| The price of pig at the latter date varied from 110s. 


to 122s. per ton, or over double the usual average 
in ordinary times. The price of coke at Sheffield in 
the last week in June a this year, as stated at a 
meeting of the Yorkshire, Durham, and Derbyshire 
Coalowners’ Association, was 45s. at the ovens for 
North of England, and 40s. per ton for Derbyshire 
coke, delivered at Sheffield. It can be a matter 
of no surprise that the cost of manufacturing iron 
and steel goods was materially increased from this 
and collateral causes, and that, as we have found 
by recent returns of the Board of ‘Trade, the 
quantify of our manufactured metal goods for 
export has decreased, and even the reputed value 
also, despite the enhanced prices that have been 
obtained. 

It appears that during July of this year a great 
effort was made to supply the London districts, as 
a matter of precaution, for winter stock. The 
tonnage of coal sent to London during that month 
was greater than that ever despatched in any pre- 
vious single month, with but one exception. The 
Great Northern took to the metropolis 87,080, the 
Great Eastern 69,557, and the Midland 147,684 tons, 
from Yorkshire and Derbyshire alone. 

It is somewhat remarkable that while the coal 
and iron trades have thus been so influenced, 
especially in regard to the actual or equivalent 
(by short out-put) strike on the part of the men, 
so little has been done in substituting coal-cut- 
ting by machinery in place of hand labour. In 
our issue of August 15 (p. 124), our correspon- 
dent from the Cleveland and Northern Counties dis- 
tricts informs us that ‘‘ very little is heard of the coal- 
cutting machines now. With the exception of the 


|coal-cutter at work in the South Hilton Colliery, 


we are not aware that anything is being done in 
the North of England, excepting in an experimental 
way, towards getting coal by machinery.” What 
a contrast does the coal trade present to that of 
the cotton manufacture. All the automatic im- 


| provements in the latter, and the consequent low 


_ of the manufactured yarns, or piece goods, 
nave been solely due to the strikes of the operatives 


| having compelled the masters to substitute ‘‘ power” 
| in place of human labour. ‘* Mules,” “* Water Twist,” 


and ‘‘ Power Looms,” have been simply created by 
strikes. It might be naturally supposed that, ex- 


| cept for some apparently personal interest, our coal- 


mining districts are yet in the dark ages of com- 
mercial history. Is it supposed interest or actual 


| ignorance that causes their present position ? 


Apart from the metal interest of ourcountry, others 
must be considered, Wherever * power” is needed, 


|eoal, for all practical purposes, must be considered 


as its source, for in the United Kingdom our water 
sources of motive force have been shamefully neg- 
lected. We have but therefore to turn to Man- 
chester, Glasgow, Leeds, with other foei of our 


| various textile manufactures, to get a rough idea of 


the enormous extra expenditure that has been in- 
curred owing to the high price of coal. Of course 
no statistics exist by which'we can give an even ap- 
proximate idea of the value so—shall we say— 
thrown away. We may refer, however, to our 


| statistics of the metropolitan supply, as given in 


our article on this subject last week. Let us, for 


jexample, take the total import into London in 


1870 as, 
tons. 
By sea a 2,993,710 
By rail and canal 3,765,391 
Total ... 6,759,101 


From this has to be deducted 1,179,430 tons sent 
out of the London district during the year, leavinga 
net consumption of 5,579,671 tons, or at the rate of 
about one ton and two-thirds per head, including 
ar domestic supply, manufactures, gas, 
&c. Now the London manufactory demands may 





be held to balance a lessened demand in our 
agricultural districts, where coal is much less em. 
ployed than in our large towns. Hence an average 
consumption of, say, only 14 tons per head on a popn- 
lation of 33,000,000, as estimated for the United 
Kingdom, would, in round numbers, affordan amount 
of about 50 million tons, the expenditure of which 
is borne by the community at large. But the 
50 millions is but one-half of our annual coal pro- 
duction, and the remainder must therefore be ac. 
counted for by the quantity of coal specially used 
for manufacturing purposes, in metals, textile 
fabrics, chemicals, railways, &c., together with 
our ape to foreign couatries. 

So far we have endeavoured to distribute impar- 
tially, and we believe correctly, theconsumption of our 
annual coal produce. We next turn to the increased 
amount that has had to be paid by the community, 
railways, manufacturers, and foreign customers, 
since the high prices of coal prevailed. We have 
before us an advertisement of the highest-priced, 
and one of the most respectable, London dealers in 
‘* Best Wallsend” coals, of the first week in October, 
1871, when the price was 26s. per ton. The price 
of the same dealers in the second week in September 
of this year was 40s. There is a difference of 14s. 
per ton as an increase. For inland coal the price 
was about 18s. per ton, in 1871, and now is about 
28s., showing an increase of 10s. per ton. Let us 
take this low amount only as the average increase 
on 50 million tons, for what may be termed the 
domestic consumption, apart from special manu- 
factures, and we shall have a sum of 25,000,000/. 
per annum as the tax which has been laid on the 
community at large, or about one-third of the 
annual budget expenditure of the United Kingdom. 
But we have another 50 or, perhaps, 60 million 
tons to deal with, used on our railways, in manu- 
factures, for export, &c. The average price of this 
quantity it is difficult to estimate, for the price 
varies from that of slack to the best steam-coal, 
formerly ranging from 3s. 6d. to 30s. perton. Per- 
haps, 10s. per ton may safely be assigned as the in- 
crease, consequently another 25,000,000/. may be 
added as the annual charge on the manufacturing 
industry of the country. Compared to this the 
Income and Property taxes are as nothing. May 
we sincerely hope that no Chancellor of the Ex- 
chequer will avail himself of these facts as a new, 
and comparatively easy method of raising taxes. 
The worst of the whole question for the exporter 
is, that not only has he had to pay the home-im- 
posed coal tax, but a tax also on this, at ports where 
goods are charged an ad ralorem duty on their im- 
portation into other countries. 

We have, to a certain extent adopted the metro- 
politan coal-consumption asa basis of argument in 
reference to the other large towns of the kingdom, 
and with certain limitations even of the whole 
population of our islands. There is one point of great 
importance, however, to which attention should be 
drawn, and as supplementary to our article on the gas 
supply of the metropolis, at page 105 of the present 
volume. It appears that, in 1872, the whole of the 
metropolitan gas companies consumed of ordinary 
and cannel coal 1,360,000 tons, at a cost to them of 
1,190,000/., or at the rate of 17s. 6d. per ton. As 
we have already stated ]8s. per ton was the average 
price for excellent coal for all domestic purposes in 
the autumn of 1871, the gas companies of this 
entire kingdom must have severely felt the increase 
of price, to which must be added the loss they in- 
curred due to the strike of the gasmen at the close 
of 1872. In one respect, however, London differs 
materially from some of our provincial cities and 
towns. Manchester, Leeds, and many other places 
depend chiefly on gas as a means of artificial illumi- 
nation. In Scotland, Edinburgh, and Glasgow, 
with other large towns, are entirely dependent on 
it, while in the metropolis its consumption for 
domestic purposes is as yet far from universal. 
After all, perhaps, considering the great population 
and extent of London, its demands on gas supply 
may, without great error, be assumed as at least in- 
dicating the extent to which coal is generally used 
for that purpose. If such be allowed, it would 
follow that, in 1872, about 14 million tons of coal 
were consumed in effecting the gas supply through- 
out the kingdom, at a probable cost of, say, 
12,000,000/., which would perhaps be below the 
mark, because, where the coal-measures favoured, 
cannel gas, of high illuminating power, is supplied 
instead of that consumed at a much lower candle rate 
in the metropolis. We have seen instances in which 
the latter ranged from 14 candles in London to 26 
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candles in Glasgow, with nearly the same charge, 
4s, 6d. per 1000 cubic feet. 

At page 138 anle, we have given a full — of 
the opening address of Mr Lowthian Bell, de ivered 
at the meeting of the Iron and Steel Institute, at 
Liége, Belgium, on the 15th of August last. Init he 
has carefully investigated a variety of local, domestic, 
and other causes which influence the cost of the pro- 
duction of our mineral wealth in coal, iron, and other 
metals. The address is well worthy of careful perusal. 
Among many important questions, he has dealt 
with the ratio subsisting between a man’s wages and 
the cost of food in this and other countries. Of 
course he has only instanced the nécessaries of this 
life in regard to colliers and miners. Itis unfortu- 
nately too true that the taxes these men impose on 
themselves, by reckless and improvident habits, 
make such calculations of little practical value, be- 
cause the man by such habits removes himself from 
any reasonable investigation, It is not within our 
prc vince to determine or even discuss methods that 
might be adopted to remedy such evils. But, judg- 
ing from what machinery has done for our manu- 
facturers, and still more recently for our farms, we 
should imagine that the day is not far distant when 
the coal mine will become a field for its extension. 
When this is carried out there will be no difficulty 


about the “ production” of the raw material. It is 
already produced, Neither frost, rain, nor other 
causes can increase or diminish this. It would 
follow, therefore, with adequate coal-catting ma- 
chinery, the supply could at all times be made equal 
to the demand. ‘The coalowner and the consumer 
would be on equal terms, and could control each 


other; all the uncertainty of the action of the miner 
would be done away with ; a higher class of skilled, 
and if we may so say, educated labour would be 
called into operation, and consequently, a repetition 
of the “ Coal Question” agitation would be all but 
impossible, except so far as financial causes, to which 
we alluded in a former article, might temporarily be 
brought to bear adversely on the general interests 
of society. 


ART CASTINGS AT THE VIENNA 
EXHIBITION.—No. IV. 

Tue characteristic appearance of the various sorts 
of iron investigated in our former article depend 
upon, and are intimately connected with the pro- 
portionsof silicium, manganese, ge agree gg 
&e., which the iron contains. If, for instance, in 
an otherwise normal state of the iron, the contents 
of sulphur in the latter is proportionately large, 
the so-called ‘* Briitunen,” with the leaving behind of 
flat holes, may be observed. The shape of the 
figures due to the fissures in the skin is also altered 
if an addition of zinc, copper, &c., is made, and, for 
instance, the addition of tin causes these figures to 
alter their shape entirely, and gives rise to beautiful 
formations, It is often surprising how, for similar 
the iron, which at the beginning of the 
observations described in our former article showed 
a distinct characteristic, alters in its appearance 
suddenly and unexpectedly. 

The formation of distinct figures by the division 
of the surface skin was formerly attributed chiefly 
to the inclination of the iron towards crystallisation, 
but a closer knowledge of the composition of the 
iron has shown that the generation of gas dependent 
on this composition, and accelerated and acting 
the presence of the oxygen of the air 
mixed with the metal by the act of pouring out, 
must exercise an influence upon the formation ; this 
generation of gas being proved by the bubbles that 
rise and escape. 

The question now is whether conclusions cannot 
be drawn beforehand from these observations 
respecting the composition of the iron, and whether 
4 preliminary determination of the contents of 
sulphur, phosphorus, carbon, manganese, &c., can- 
not approximately be made. How important these 
observations would be for the industry of iron if, 
a8 has not so far been the case, they could be con- 
nected with chemical analysis, and how much more 
instructive would they be if microscopic investiga- 
tions of the crystalline formation could be added. 
The latter investigations certainly deserve more 
thorough study than they have hitherto received, a 
neglect which can only be explained by the difficulty 
of the observations, the lens necessarily having to be 
placed close to the surface of the iron that is under 
examination, and it thus being impossible to obtain 
a large field of view, a few particles only being in 
the right focus. 
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Long and continued study and practical observa- 
tion have made the present writer acquainted with 
the treatment of iron in the foundry, and he is thus 
in the position to state briefly a few rules which may 
be useful for determining the suitable sort of iron 
for special classes of art castings. The following 
statements are therefore laid before the public with 
the request of an indulgent and unprejudiced judg- 
ment : 

In iron bars, which show after the setting hollow 
internal spaces (such as must necessarily be pro- 
duced in consequence of the setting growing from 
out to inside, if nothing is done for their preven- 
tion), there are to be found in these hollow spaces 
octahedral crystals more or less beautifully formed ac- 
cording to the degree of fluidity of the iron. Now 
notwithstanding the exact resemblance of the 
fundamental shape of the crystal, it will ‘be found, 
if the various samples of iron are compared with 
each other in this respect, that one difference may 
be observed, namely the different proportions be- 
tween longitudinal and cross axes of the crystals. 
The more beautifully the crystals are shaped, the 
more clearly is this difference of proportion observ- 
able. Very large formations of crystals are often 
to be seen in the more capacious cavities of large 
castings, but these are seldom of such pure and 
delicate forms as those to be found in smaller 
cavities. If they are completely formed they re- 
semble small fir-trees, as octahedral needles at certain 
distances, forming also an octahedral-like space, will 
be found to have arranged themselves around a 
central] axis. 

By the aid of a powerful lens a similar appearance 
is to be found in the surfaces of fracture of iron 
which are more minutely examined, whilst even a 
smaller magnifying power shows the triangular 
surfaces of the crystals and their proportionately 
different longitudinal axes, 

The same class of crystals is to be found in all 
kinds of iron and steel, and the similarity is often 
so great that the assertion might almost be made 
that cast iron is nothing else but acompound of bar 
iron crystals and graphite, and that the quality of 
the cast iron depends upon the proportion and 
character of the mixture of these components. 

Such an opportunity as is at present given at the 
Vienna Exhibition for the study and comparison of 
various sorts of iron is very seldom offered, and 
never again perhaps will such a perfect series of 
samples of iron and steel from all parts of the world 
be found again collected together as at present at 
Vienna, Examining now these various sorts of 
iron, it will be acknowledged that to produce a 
certain class of castings, the pig iron forming the 
charges of the cupola or melting furnace should be 
selected and examined with the same care as the 
ores for the charges of a blast furnace; but whilst 
in the latter case the nature and quality of the ores 
to be used are thoroughly investigated before being 
fed into the furnace, the iron for the cupola is 
but too generally examined only slightly and su. 
perficially, and a microscopic examination, which 
would offer some reliable data, is seldom resorted 
to. Instead of this, however, the quality of the 
iron is estimated from the place of its produc- 
tion, and if the nature of a certain brand of iron 
supplied by known iron works has once been ascer- 
tained, it is generally taken for granted that all 
further supplies from the same works will have the 
same qualities. Where, however—as is generally 
the case —the charges of the blast furnace are not 
always the same, the iron produced should be 
chemically, or at least oe examined 
before being used in the cupola for the production 
of castings of a given quality. 

This matter, which is of such great importance, 
has hitherto been so little or so seldom cared for, 
that the present writer desires to direct especial 
attention to his own experimental observations in 
the hope that other professional men will also take 
some interest in the development of this important 
subject. The importance of this matter for the 
whole of the iron and steel industry will be distinctly 
seen in the diversity of the conditions of the various 
sorta of Bessemer pig after the changes in the dif- 
ferent stages of the Bessemer process, and a com- 

arison of the processes sen 0 at the Vienra Ex- 

ibition, before the public, is highly interesting. 

Whilst, for instance, the grey Swedish Bessemer 
pig changes under the slightest treatment quickly 
at first into spiegeleisen, the Bessemer metal ex- 
hibited in the various stages of treatment by 
Ockhowo, Government Ekaterinoshan (Russia), 
shows, even in the higher stages of the 


rocess, still some ite. With to the 
rin tha ioe sean aaean te oad state 
cannot be cast well em 1 pe of the malleable 
cast iron should be considered), nor does it allow of 
any working treatment, and is thus not so good aa 
that (according to the opinion expressed above) 
consisting of a mixture of wrought-iron crystals 
and graphite ; it is therefore of great im nce 
for the foundry that a pig iron should be used which 
has not the qualities of the Swedish iron, but that 
of the iron exhibited by Ockhowo. 

It has to be considered that the iron, having be- 
come fluid in the higher temperatures of the ordi 
cupola, has to pass in its descent through the current 
of air still saturated with oxygen, that it is subjected 
to an alteration similar to A fining process, and 
that it will become white and hard if the formation 
of graphite has not been re-constituted by the 
abundance of carbon. In connexion with this 
matter we may mention the cupola furnace invented 
by Herr Krigar, of Hanover, this furnace being 
constructed so that the molten iron is withdrawn 
from contact with the coke and blast, the hearth for 
receiving the iron being to one side of the furnace 
and not directly below the crucible as usual. When 
this furnace has been correctly put up, its use has 
always Leen attended with an economy of coke ; 
but this is not its only advantage, a leading feature 
is the decrease of the danger of producing white and 
hard iron. Hence in a furnace on Krigar’s system, 
a larger percentage of coke iron may be added to 
charcoal iron without producing a white metal, than 
is possible under ordinary circumstances. In fact in 
Krigar’s furnace a suitable metal for art castings 
may be obtained by the use of coke iron, although, 
of course, charcoal iron is always to be preferred. 

In support of the opinion that no iron having an 
inclination to get white should be applied for art 
castings. we may refer to the fine iron castings ex- 
hibited by Rastorgonieff, of the Usines de Kischtim, 
near Perm, in the Ural (Russia), which have 
been produced by previously submitting the iron 
used for them to a trial in open sand moulds, when 
it was first determined that the iron would not get 
white, but would remain grey; if this was not the 
case it was not used. 

lt is further certainly erroneous to suppose that a 
large percentage of phosphorus, which tends to make 
iron become white, is especially advantageous for 
art cestings, and this opinion is only correct in so 
far that the normal working of a blast furnace using 
limonite ores produces an iron free from ‘ kish” or 
iron froth, and which is of a very fluid nature, pene- 
trating sharply into every form, although it is hard 
and possesses the es strength. 

This quality and that of other sorts of iron corre- 
sponds exactly with their point of fusion, and many 
occurrences, often of considerable ne 

nd upon it; amongst the most disadvantageous, 
pg vobs 29 that of She so-called cartier (An. 
brandes), which shows itself by rough or file-like 
surfaces, which take away from the castings all 
fineness and exactness, and make them look imper- 
fect and almost useless. A closer examination shows 
that these rough surfaces have been produced by the 
accumulation of small projections, which partly 
cover the casting, and with a certain thickness. 
This appearance is entirely independent of the 
moulder’s work, and if the latter has been ex- 
ecuted as carefully as possible, and the best cast- 
ing might have been expected, the surfaces are, 
nevertheless, covered with projections and grains, 
The reason for this can, therefore, only be in the 
quality of theiron, It has been endeavoured to as- 
certain the reason for this chemically, and it is said 
to have been discovered that the projections forming 
the rough surfaces were special compounds of 
iron and other bodies. ‘This, as will be seen hereafter, 
is correct ; but it alone does not explain the me- 
chanical processes that take place in connexion with 
it. Our own opinion on this matter is as follows : 

The iron in a fluid state will be no homogeneous 
body, but a composition of various compounds be- 
tween iron and phosphorus, iron and sulphur, iron 
and manganese, iron and carbon, iron and silicium, 
&e. Each compound has, however, a certain point 
of fusion, the one lower than the other. Now if 
mixtures, which differ much with respect to their 
point of fusion, form the iron, one portion of the 
latter will set whilst the other portion remains in a 
fluid state, this latter part being foreed by the con- 
traction of the former portion through the pores, 
which are still open during the red-hot state of this 

ion of the iron, and in this manner the so-called 








ing or ‘‘ Anbrand” is produced. 
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to have contributed to the occurrence of an accident, 
however slight, the delinquent company should be 
held ially responsible. We have said ‘+ however 
slight” because it must be remembered that the 
damage done by an accident is no measure of the 
delinquency which gave rise to it. A very slight 
inadvertence may lead to a very serious accident, or, 
on the other hand, a conspicuous neglect of ordinary 
precautions may by chance result only in damages 
of & minor character, and it is for this reason that 
we should desire that in fixing damages more at- 
tention should be paid to the nature of the neglect 
which caused the accident than is now generally the 
case. 

The use of interlocking points and signals is, we 
are glad to say, spreading rapidly, and some of our 
leading companies, even if they started rather late, 
are now doing all that can be expected of them in 
this respect ; while the adoption of the block system 
is also making steady progress. The third essential 
to eafe working which we have mentioned above— 
namely, good continuous brakes—is not, however, 
receiving that attention which it specially deserves, 
although the Metropolitan District Railway Com- 
pany have lately set an excellent example by order- 
ing the fitting of the Westinghouse brake to the 
whole of their rolling stock. A few years ago there 


Great Britain, the demand on its resources has 
overtaken, indeed, gone beyond its present means of 
supply; and to the infinite amazement of every 
one, the selling price of furnace coke has risen in 
the chief seat of its manufacture, the county of 
Durham, to about double that charged two years 
ago to the least favourably situated iron works in 
France. It may be further observed, as a fact 
worthy of notice, that, according to the price- 
currents of the day, coke is as dear in the North of 
England as it is at Charleroi in Belgium. 

Taking the Glasgow pig-iron market for the six 
months between the end of December, 1872, and the 
end of June, 1873, we find that the total decrease 
of shipments was about 136,000 tons, indicating the 
effect of high and unjustifiable cost of production. 
| The price of pig at the latter date varied from 110s. 
to 1228. per ton, or over double the usual average 
in ordinary times. The price of coke at Sheffield in 
the last week in June of this year, as stated at a 
meeting of the Yorkshire, Durham, and Derbyshire 
Coalowners’ Association, was 45s. at the ovens for 
North of England, and 40s. per ton for Derbyshire 
coke, delivered at Sheffield. It can be a matter 
of no surprise that the cost of manufacturing iron 
and steel goods was materially increased from this 
and collateral causes, and that, as we have found 





would have been an excuse for this apparent apathy, | by recent returns of the Board of Trade, the 
as 8 continuous brake applicable to the requirements | guantt/y of our manufactured metal goods for 
of general traffic did not exist. At the present time, | export has decreased, and even the reputed value 
however, no such excuse would apply, as the West-| also, despite the enhanced prices that have been 
inghovse brake has, wherever it 4 been adopted, | obtained. 

given most admirably successful results, and the | It appears that during July of this year a great 
enormous extent to which it has already been ap-| effort was made to supply the London districts, as 
plied in the United States has completely lifted it|a matter of precaution, for winter stock. The 
out of the experimental stage in which but too | tonnage of coal sent to London during that month 
many promising contrivances have come to an un- | Was greater than that ever despatched in any pre- 
timely end, In the recent disasters at Retford, and | vious single month, with but one exception. The 
near Guildford, there is every reason to believe that | Great Northern took to the metropolis $7,080, the 
fatal consequences at least might have been averted | Great Eastern 69,557, and the Midland 147,684 tons, 


had the trains been fitted with this brake, while the 
records of the present year’s accidents afford many 
other instances of a similar character. 

As we stated in the early part of this article, the 
professional men connected with the management 
of our railways are, as a class, distinguished by 
their practical knowledge, while they are thoroughly 
alive to their responsibilities, and desirous of doing 


all in their power to promote the safety of those | 


whose lives are devoted to their care. That they 
are in the main successful in their endeavours is 


| from Yorkshire and Derbyshire alone. 

It is somewhat remarkable that while the coal 
jand iron trades have thus been so influenced, 
especially in regard to the actual or equivalent 
| (by short out-put) strike on the part of the men, 
'so little has been done in substituting coal-cut- 
‘ting by machinery in place of hand labour. In 
our issue of August 15 (p. 124), our correspon- 
dent from the Cleveland and Northern Counties dis- 
tricts informs us that ‘‘ very little is heard of the coal- 
[cutting machines now. With the exception of the 


proved by the returns of casualties in proportion to | coal-cutter at work in the South Hilton Colliery, 
the number of passengers carried; but that they| we are not aware that anything is being done in 
are in many instances crippled in their action by | the North of England, excepting in an experimental 
those in authority over them, with whom financial | way, towards getting coal by machinery.” What 
considerations are paramount, is also but too true, | a contrast does the coal trade present to that of 
and hence our opimon that the only practical remedy | the cotton manufacture. All the automatic im- 
in these cases is to render it financially unprofitable | provements in the latter, and the consequent low 


to neglect the teachings of practical experience. | — of the manufactured yarns, or piece goods, 


In other words, care must be taken that railway 
accidents shall not pay. 
THE COAL QUESTION. 

Ix a previous article (see p. 209 aate) we gave an 
analysis and running commentary on a report 
recently issued by the Select Committee to inquire 
into the cause of the great increase of the price of 
coal in Great Britain, during the last year or two. 
At the conclusion of that article we expressed the 
pone that while the cause was simply a question 
of supply and demand, the immediate reason of the 
high price was chiefly due to the condition of com- 
mercial finance, incident to a cheap and abundant 
supply of money, and the general “ prosperity” 
(so called) of our country. We suggested that there 
might be looming in the distance an entirely 
different state of matters, which would at least 
result in an equalisation of the ratio between the 
price of raw material and that of the manufactured 
article. We promised to draw attention to the in- 
fluence of the high price of coal on the manufactur- 
ing operations of our own and other countries. 

Without doubt the iron-producing districts are 
the most important in reference to the consumption 
of coal, whether in regard to Great Britain, France, 


Belgium, or Germany. In 1867 Mr. Lowthian | 


Bell states that the average cost of delivering a ton 
of coal from the mine at the pit’s mouth was in 
Belgium, 6s. 44d., in France, 58. 44d, in Germany, 
4s. 11$d., and in Great Britain, 46. But what has 
been the result of the enormous increase in prices 
during the last year or two? Mr. Bell says that a 
complete revolution in prices has occurred since the 


ave been solely due to the strikes of the operatives 
having compelled the masters to substitute ‘‘ power” 
| in plaee of human labour. ‘* Mules,” “‘ Water Twist,” 
} and ‘** Power Looms,” have been simply created by 
| strikes. It might be naturally supposed that, ex- 
| cept for some apparently personal interest, our coal- 
| mining districts are yet in the dark ages of com- 
|mercial history. Is it supposed interest or actual 
| ignorance that causes their present position ? 

| Apart from the metal interest of ourcountry, others 
| must be considered. Wherever *‘ power” is needed, 
| coal, for all practical purposes, must be considered 
|as its source, for in the United Kingdom our water 
sources of motive force have been shamefully neg- 
|lected. We have but therefore to turn to Man- 
| chester, Glasgow, Leeds, with other foci of our 
| various textile manufactures, to get a rough idea of 
| the enormous extra expenditure that has been in- 
curred owing to the high price of coal. Of course 
| no statistics exist by which-we can give an even ap- 
|proximate idea of the value so—shall we say— 
|thrown away. We may refer, however, to our 
| statiatien of the metropolitan supply, as given in 
our article on this subject last week. Let us, for 
example, take the total import into London in 
| 1870 as, 


tons. 
| By sea oes eve 2,993,710 
By rail and canal 3,765,391 


a 6,759,101 

| From this has to be deducted 1,179,430 tons sent 

j out of the London district during the year, leaving a 
net consumption of 5,579,671 tons, or at the rate of 
about one ton and two-thirds per head, including 


date of these comparative estimates. Notwith-| metropolitan domestic supply, manufactures, gas, 
standing the enormous coal-producing power of|&c. Now the London manufactory demands may 


be held to balance a lessened demand in our 
agricultural districts, where coal is much less em. 
ployed than in our large towns. Hence an average 
consumption of, say, only ]4 tons per head on a popu. 
lation of 33,000,000, as estimated for the United 
Kingdom, would, in round numbers, affordan amount 
of about 50 million tons, the expenditure of which 
is borne by the community at large. But the 
50 millions is but one-half of our annual coal pre- 
duction, and the remainder must therefore be ac- 
counted for by the quantity of coal specially used 
for manufacturing purposes, in metals, textile 
fabrics, chemicals, railways, &c., together with 
our exports to foreign countries. ; 

So far we have endeavoured to distribute impar- 
tially, and we believe correctly, the consumption of our 
annual coal produce. We next turn to the increased 
amount that has had to be paid by the community, 
railways, manufacturers, and foreign customers, 
sinee the high prices of coal prevailed. We have 
before us an advertisement of the highest-priced, 
and one of the most respectable, London dealers in 
‘* Best Wallsend” coals, of the first week in October, 
1871, when the price was 26s. per ton. The price 
of the same dealers in the second week in September 
of this year was 40s, There is a difference of 14s. 
per ton as an increase. For inland coal the price 
was about 18s. per ton, in 1871, and now is about 
28s., showing an increase of 10s. per ton. Let us 
take this low amount only as the average increase 
on 50 million tons, for what may be termed the 
domestic consumption, apart from special manu- 
factures, and we shall have a sum of 25,000,000/. 
per annum as the tax which has been laid on the 
community at large, or about one-third of the 
annual budget expenditure of the United Kingdom. 
But we have another 50 or, perhaps, 60 million 
tons to deal with, used on our railways, in manu- 
factures, for export, &c. The average price of this 
quantity it is difficult to estimate, for the price 
varies from that of slack to the best steam-coal, 
formerly ranging from 3s. 6d. to 30s. perton. Per- 
haps, 10s. per ton may safely be assigned as the in- 
crease, consequently another 25,000,000/. may be 
added as the annual charge on the manufacturing 
industry of the country. Compared to this the 
Income and Property taxes are as nothing. May 
we sincerely hope that no Chancellor of the Ex- 
chequer will avail himself of these facts as a new, 
and comparatively easy method of raising taxes. 
The worst of the whole question for the exporter 
is, that not only has he had to pay the home-im- 
posed coal tax, but a tax also on this, at ports where 
goods are charged an ad valorem duty on their im- 
portation into other countries. 

We have, to a certain extent adopted the metro- 
politan coal-eonsumption as a basis of argument in 
reference to the other large towns of the kingdom, 
and with certain limitations even of the whole 
population of our islands. There is one point of great 
unportance, however, to which attention should be 
drawn, and as supplementary to our article on the gas 
supply of the metropolis, at page 105 of the present 
volume. It appears that, in 1872, the whole of the 
metropolitan gas companies consumed of ordinary 
and cannel coal 1,360,000 tons, at a cost to them of 
1,190,000/., or at the rate of 17s. 6d. per ton. As 
we have already stated 18s. per ton was the average 
price for excellent coal for all domestic purposes in 
the autumn of 1871, the gas companies of this 
entire kingdom must have severely felt the increase 
of price, to which must be added the loss they in- 
curred due to the strike of the gasmen at the close 
of 1872. In one respect, however, London differs 
materially from some of our provincial cities and 
towns. Manchester, Leeds, and many other places 
depend chiefly on gas as a means of artificial illumi- 
nation. In Scotland, Edinburgh, and Glasgow, 
with other large towns, are entirely dependent on 
it, while in the metropolis its consumption for 
domestic purposes is as yet far from universal. 
After all, perhaps, considering the great population 
and extent of London, its demands on gas supply 
may, without great error, be assumed as at least in- 
dicating the extent to which coal is generally used 
for that pu If such be allowed, it would 
follow that, in 1872, about 14 million tons of coal 
were consumed in effecting the gas supply through- 
out the kingdom, at a probable cost of, say, 
12,000,000/., which would perhaps be below the 
mark, because, where the coal-measures favoured, 
cannel gas, of high illuminating power, is supplied 
instead of that consumed at a much lower candle rate 





in the metropolis. We have seen instances in which 
the latter ranged from 14 candles in London to 26 
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candles in Glasgow, with nearly the same charge, 
4s, 6d. per 1000 cubie feet. 

At page 138 anle, we have given a full report of 
the opening address of Mr. Lowthian Bell, delivered 
at the meeting of the Iron and Steel Institute, at 
Liége, Belgium, on the 18th of A ugust last. Init he 
has carefully investigated a variety of local, domestic, 
and other causes which influence the cost of the pro- 
duction of our mineral wealth in coal, iron, and other 
metals. ‘The address is well worthy of careful perusal. 
Among many important questions, he has dealt 
with the ratio subsisting between a man’s wages and 
the cost of food in this and other countries. Of 
course he has only instanced the nécessaries of this 
life in regard to colliers and miners. Itis unfortu- 
nately too true that the taxes these men impose on 
themselves, by reckless and improvident habits, 
make such calculations of little practical value, be- 
cause the man by such habits removes himself from 
any reasonable investigation, Itis not within our 
pre vince to determine or even discuss methods that 
might be adopted to remedy such evils. But, judg- 
ing from what machinery has done for our manu- 
facturers, and still more recently for our farms, we 
should imagine that the day is not far distant when 
the coal mine will become a field for its extension. 
When this is carried out there will be no difficulty 
production” of the raw material. It is 
already produced. Neither frost, rain, nor other 
causes can increase or diminish this. It would 
follow, therefore, with adequate coal-catting ma- 
chinéry, the supply could at all times be made equal 
to the demand. ‘The coalowner and the consumer 
would be on equal terms, and could control each 
other; all the uncertainty of the action of the miner 
would be done away with ; a higher class of skilled, 
and if we may so say, educated labour would be 
called into operation, and consequently, a repetition 
of the ** Coal Question” agitation would be all but 
impossible, except so far as financial causes, to which 
we alluded in a former article, might temporarily be 
brought to bear adversely on the general interests 
of society. 


about the * 


ART CASTINGS AT THE VIENNA 
EXHIBITION.—No. IV. 

Tue characteristic appearance of the various sorts 
of iron investigated in our former article depend 
upon, and are intimately connected with the pro- 
portionsof silicium, manganese, phosphorus, sulphur 
&e., which the iron contains, if, for instance, in 
an otherwise normal state of the iron, the contents 
of sulphur in the latter is proportionately large, 
the so-called ‘* Briiunen,” with the leaving behind of 
flat holes, may be observed. The shape of the 
figures due to the fissures in the skin is also altered 
if an addition of zinc, copper, &c., is made, and, for 
instance, the addition of tin causes these figures to 
alter their shape entirely, and gives rise to beautiful 
formations, It is often surprising how, for similar 
reasons, the iron, which at the beginning of the 
observations described in our former article showed 
a distinct characteristic, alters in its appearance 
suddenly and unexpectedly. 

The formation of distinct figures by the division 
of the surface skin was formerly attributed chiefly 
to the inclination of the iron towards crystallisation, 
but a closer knowledge of the composition of the 
iron has shown that the generation of gas dependent 
on this composition, and accelerated and acting 
through the presence of the oxygen of the air 
mixed with the metal by the act of pouring out, 
must exercise an influence upon the formation ; this 
generation of gas being proved by the bubbles that 
rise and escape 

The question now is whether conclusions cannot 
be drawn beforehand from these observations 
respecting the composition of the iron, and whether 
& preliminary determination of the contents of 
sulphur, phosphorus, carbon, manganese, &c., can- 
not approximately be made. How important these 
observations would be for the industry of iron if, 
as has not so far been the case, they could be con- 
nected with chemical analysis, and how much more 
instructive would they be if microscopic investiga- 
tions of the crystalline formation could be added. 
The latter investigations certainly deserve more 
thorough study than they have hitherto received, a 
neglect which can only be explained by the difficulty 
of the observations, the lens necessarily having to be 
placed close to the surface of the iron that is under 
examination, and it thus being impossible to obtain 
a large field of view, a few particles only being in 
the right focus. 








Long and continued study and practical observa- 
tion have made the t writer acquainted with 
the treatment of iron in the foundry, and he is thus 
in the position to state briefly a few rules which may 
be useful for determining the suitable sort of iron 
for special classes of art castings. The followin 
statements are therefore laid before the public wit 
the request of an indulgent and unprejudiced judg- 
ment : 

In iron bars, which show after the setting hollow 
internal spaces (such as must necessarily be pro- 
duced in consequence of the setting growing from 
out to inside, if nothing is done for their preven- 
tion), there are to be found in these hollow spaces 
octahedral crystals more or less beautifully formed ac- 
cording to the degree of fluidity of the iron. Now 
notwithstanding the exact resemblance of the 
fundamental shape of the crystal, st will be found, 
if the various samples of iron are compared with 
each other in this respect, that one difference may 
be observed, namely the different proportions be- 
tween longitudinal and cross axes of the crystals, 
The more beautifully the crystals are shaped, the 
more clearly is this difference of proportion observ- 
able. Very large formations of crystals are often 
to be seen in the more capacious cavities of large 
castings, but these are seidom of such pure and 
delicate forms as those to be found in smaller 
cavities. If they are completely formed they re- 
semble small fir-trees, as octahedral needles at certain 
distances, forming also an octahedral-like space, will 
be found to have arranged themselves around a 
central axis. 

By the aid of a powerful lens a similar appearance 
is to be found in the surfaces of fracture of iron 
which are more minutely examined, whilst even a 
smaller magnifying power shows the triangular 
surfaces of the crystals and their proportionately 
different longitudinal axes, 

The same class of crystals is to be found in all 
kinds of iron and steel, and the similarity is often 
so great that the assertion might almost be made 
that cast iron is nothing else but acompound of bar 
iron crystals and graphite, and that the quality of 
the cast iron depends upon the proportion and 
character of the mixture of these components. 

Such an opportunity as is at present given at the 
Vienna Exhibition for the study and comparison of 
various sorts of iron is very seldom offered, and 
never again apes f will such a perfect series of 
samples of iron and steel from all parts of the world 
be found again collected together as at present at 
Vienna, Examining now these various sorts of 
iron, it will be acknowledged that to produce a 
certain class of castings, the pig iron forming the 
charges of the cupola or melting furnace should be 
selected and examined with the same care as the 
ores for the charges of a blast furnace; but whilst 
in the latter case the nature and quality of the ores 
to be used are thoroughly investigated before being 
fed into the furnace, the iron for the cupola is 
but too generally examined only slightly and su- 
perficially, and a microscopic examination, which 
would offer some reliable data, is seldom resorted 
to. Instead of this, however, the quality of the 
iron is estimated from the place of its produc- 
tion, and if the nature of a certain brand of iron 
supplied by known iron works has once been ascer- 
tained, it is generally taken for granted that all 
further supplies from the same works will have the 
same qualities. Where, however—as is generally 
the case—the charges of the blast furnace are not 
always the same, the iron produced should be 
chemically, or at least microscopically, examined 
before being used in the cupola for the production 
of castings of a given quality. 

This matter, which is of such great importance, 
has hitherto been so little or so seldom cared for, 
that the present writer desires to direct especial 
attention to his own experimental observations in 
the hope that other professional men will also take 
some interest in the development of this important 
subject. The importance of this matter for the 
whole of the iron and steel industry will be distinctly 
seen in the diversity of the conditions of the various 
sorts of Bessemer pig after the changes in the dif- 
ferent stages of the Bessemer process, and a com- 

arison of the processes brought, at the Vienna Ex- 
Pibition, before the public, is highly interesting. 

Whilst, for instance, the grey Swedish Bessemer 
pig changes under the slightest treatment quickly 
at first into spiegeleisen, the Bessemer metal ex- 
hibited in the various stages of treatment by 
Ockhowo, Government Ekaterinoshan (Russia), 
shows, even in the higher stages of the 


rocess, still some ite. With to the 
eine thoien cleue Phew agg oe state 
cannot be cast well [ears 2 ays of the malleable 
east iron should be idered), nor does it allow of 
any working treatment, and is thus not so good as 
that (according to the opinion expressed above) 
consisting of a mixture of wrought-iron crystals 
and pou. Pro it is therefore of great importance 
for the foundry that a pig iron should be used which 
has not the qualities ra the Swedish iron, but that 
of the iron exhibited by Ockhowo. 

It has to be considered that the iron, having be- 
come fluid in thedhigher temperatures of the ordinary 
cupola, has to pass in its descent through the current 
of air still saturated with oxygen, that it is subjected 
to an alteration similar to the fining process, and 
that it will become white and hard if the formation 
of graphite has not been re-constituted by the 
abundance of carbon. In connexion with this 
matter we may mention the cupola furnace invented 
by Herr Krigar, of Hanover, this furnace being 
constructed so that the molten iron is withdrawn 
from contact with the coke and blast, the hearth for 
receiving the iron being to one side of the furnace 
and not directly below the crucible as usual. When 
this furnace has been correctly put up, its use has 
always been attended with an economy of coke ; 
but this is not its only advantage, a leading feature 
is the decrease of the danger of producing white and 
hard iron. Hence in a furnace on Krigar’s system, 
a larger percentage of coke iron may be added to 
charcoal iron without producing a white metal, than 
is possible under ordinary circumstances. In fact in 
Krigar’s furnace a suitable metal for art castin 
may be obtained by the use of coke iron, although, 
of course, charcoal iron is always to be polened. 

In support of the opinion that no iron having an 
inclination to get white should be applied for art 
castings, we may refer to the fine iron castings ex- 
hibited by Rastorgonieff, of the Usines de Kischtim, 
near Perm, in the Ural — which have 
been produced by previously ome Puen the iron 
used for them to a trial in open sand moulds, when 
it was first determined that the iron would not get 
white, but would remain grey; if this was not the 
case it was not used. 

It is further certainly erroneous to suppose that a 
large percentage of phosphorus, which tends to make 
iron sete white, is especially advantageous for 
art castings, and this opinion is only correct in so 
far that the normal working of a blast furnace using 
limonite ores produces an iron free from “ kish” or 
iron froth, and which is of a very fluid nature, pene- 
trating sharply into every form, although it is hard 
and possesses the en, strength. 

This quality and that of other sorts of iron corre- 
sponds exactly with their point of fusion, and many 
occurrences, often of considerable disadvantage, 
depend upon it ; amongst the most disadvantageous, 
is, however, that of the so-called burning (An- 
brandes), which shows itself by rough or file-like 
surfaces, which take away from the castings all 
fineness and exactness, and make them look imper- 
fect and almost useless, A closer examination shows 
that these rough surfaces have been produced by the 
accumulation of small projections, which ‘weiat § 
cover the casting, and with a certain thickness, 
This appearance is entirely independent of the 
moulder’s work, and if the latter has been ex- 
ecuted aa carefully as possible, and the best cast- 
ing might have been expected, the surfaces are, 
nevertheless, covered wit ae eng and grains. 
The reason for this can, therefore, only be in the 
quality of theiron, It has been endeavoured to as- 
certain the reason for this chemically, and it is said 
to have been discovered that the projections forming 
the rough surfaces were special compounds of 
iron and other bodies. This, as will be seen hereafter, 
is correct; but it alone does not explain the me- 
chanical processes that take place in connexion with 
it. Our own opinion on this matter is as follows : 

The iron in a fluid state will be no homogeneous 
body, but a composition of various compounds be- 
tween iron and phosphorus, iron and sulphur, iron 
and manganese, iron and carbon, iron and silicium, 
&e, Each compound has, however, a certain point 
of fusion, the one lower than the other. Now if 
mixtures, which differ much with respect to their 
point of fusion, form the iron, one portion of the 
latter will set whilst the other portion remains in a 
fluid state, this latter part being forced by the con- 
traction of the former portion through the pores, 
which are still open during the red-hot state of this 

ion of the iron, and in this manner the so-called 








ing or “‘ Anbrand” is produced. 
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After having recognised this cause, it b« came | 
possible to produce another sort of iron by other 
charges. The writer is able to show examples of 
iron upon which are to be seen small balls of the 
size of peas, in consequence of the great difference 
between the points of fusion of different parts of 
the metal. Man other similar occurrences might 
be explained in the same manner.* 

A consideration of the facts above stated show- 
ing that it is desirable to possess some simple mode 
of determining the relative points of fusion of dif- 
ferent classes of iron, Mr. Schott, the director of 
the celebrated Ilsenberg foundry, some years ago 
devised the following method, which, although of 
course only capable of affording approximate re- 
sults, he has found answer well in practice. 

An iron vessel, weighing about 25 kilogrammes, 
is filled to a certain height with water, so that it 
contains exactly 48 kilogrammes. When fluid iron 
is poured in, the temperature of the water will in- 
crease in proportion to the temperature and the 
volume of the iron; and this increase of temperature 
is then applied for determining the relative points of 
fusion of the various sorts of iron in the following 
manner : 

After having measured the temperature of the 
water, a portion of fluid iron as taken from the 
blast furnace or the cupola is poured into it as 
quickly as possible. ‘The water is then stirred, 
when the temperature is again observed. The 
water is now carefully tapped off, and the iron is 
taken out, dried, and weighed. The weight is thus 
obtained, which at a certain temperature produced 
the observed increase of the temperature of the 48 
kilogrammes of water. Various degrees of heat | 
will produce various differences of temperature, | 
but as it is not always possible to use equally large | ‘i : , 
quantities of iron, whilst the results are in propor- | tion to these quantities, the following formula has | 

—— - - been found to give the relative weight for a certain 




















H::h=—jT i: 7: 


* Professor Gruner, in his article on steel, “ Annales des 
Mines,” xii , vi., serie, 4 liv., 1867, anys, “ From these results 
(various analyses of pig iron) it will be seen that in the 
varieties of grey pig iron rich in manganese the silicium is 
mostly combined with the manganese.” Further: “The 
analyses show that the varieties of grey pig iron must often 
contain more than 10 per cent. of foreign bodies, and that thier 
number must be very considerable, &c.; even the white 

of iron produced from spiegeleisen, which are acknow- 





as being pure, have, in reality, a very com- 


degree of heat of the iron : 

Let the quantities of water used in twoexperiments, 
carried out in the way above described, be repre- 
sented by W and w respectively, and let also I and 
i be the corresponding quantities of iron used ; T 
and ¢ the differences of temperature produced in the 
water, and H and 4 the quantities of heat imparted 
to the latter per unit of weight of the iron. Then 
evidently 





But the quantity of water is constant, or W=nr 
therefore 


es . 4 ‘. 
H:h=F 7 or Hikh=Tisel, 


whence it follows that, if we give oe vat H, 
obtained, in any one instance a certain 8 

value, the cqnenendia value of 4, derived — 
another experiment, will be given by the simple 
formula : 
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It is evident that H and 4, instead of being ex- 


pressed in pound-degrees of heat given out per unit 
of weight of iron, may, for practical purposes, be 
conveniently expressed by the degrees of tem- 


perature representing the respective melting points, 

aud this is really what is done at Ilsenberg, the 

temperature of 1200 Reaumur (2732 deg. Fahr.) 

being taken as the standard value, while differences 

of temperature of 370 deg. Reaumur (8644 deg. Fahr.) 

have been found, It is to be noted that this mode 

of estimating relative melting points takes no ac- 

count of the latent heat set free during the solidi- | 
fying of the iron, but regards all the heat imparted 

to the water as if it was merely due to the sensible | 
heat abstracted from the iron during its cooling | 
down from the melting point. No doubt this fact | 
introduces an error, while other errors may be in- 
duced by the want of care in pouring the iron into | 
the water just before setting; but these errors do 

not affect the value of the system as a rough-and- | 
ready practical method of ascertaining the relative 
fusion points of different samples, and, as we have | 
said, it has been found effective and useful at the 
Iisenberg foundry. 





ORDNANCE AT THE VIENNA 
EXHIBITION.—No. V. 
Kruprp’s GuN CARRIAGES. 
Tue collection of gun carriages and slides exhibited 
in the Krupp pavilion is hardly less remarkable in its | 
way than are the thirteen pieces of artillery already | 
described, for in nearly every one of them there is | 
some pecularity worthy of notice ; in some there are | 
quite new features introduced, while the workman- 
ship in every case is perfect enough to satisfy | 
the severest critic. We propose, therefore, to give | 
an account of each carriage and slide in detail, be- | 
ginning with the largest and continuing in the same 
order as we did with the guns ; but it should first | 
be mentioned that the material generally used in 
their construction is wrought iron, only individual | 
parts, such as axles, shafts, cylinders, and piston | 


| 
| 


rods for hydraulic brakes, the slide rollers of the | 


coast carriages, &c., consist of steel. 
only used in very small wheels. 

_ The great 30}-centimetre gun (see page 188 ante) 
is mounted on a carriage and slide for coast de- 
fence, which are so constructed as to permit of 
firing over breastworks 1.9 metres (=6.24 ft.) in 
height. The height of the trunnion centre above 


the ground is consequently 2.380 metres. 

The sides of the carriage proper are each made of 
two solid plates set about 5 in. apart, and joined 
together al 
angle iron. 


1 round the outer edge by af" shaped 





Cast iron is | 


| 





| sides rest flat on the upper surface of the slide, but 
| in order that the gun may be easily run in on the 


slide, otherwise than by the force of recoil, four 
rollers are fixed to the carriage, the two hinder- 
most of which have eccentric axles, which can be 





brought into operation by turning them by means | 


of a lever through a fraction of a revolution. 
Attached to the upper surface of the slide behind 
each side of the carriage, are two wedge-shaped 
rails, the points of the wedges being immediately 
behind ai underneath the two eccentric rollers. 
When the gun recoils, the carriage, of course, begins 
moving up these rails, the eccentric rollers begin 
to bear at once ; the under surface of the carriage is 
consequently lifted up from contact with the slide, 
and the foremost rollers on the other hand come 
into contact with the slide. The consequence is, 


that when the recoil is finished, the gun and car- | 


riage are at liberty to roll freely down the wedge 
rail; as soon, however, as they leave this rail, both 


| sets of rollers cease to bear, the under surface of 


the carriage again comes into contact with the slide, 


| and the friction, thus generated, quickly brings the 


gun to, any small residual shock being taken up by 
the buffers fixed to the front end of the slide. The 
requisite elevation between the ranges+17 deg. and 
—7 deg. is obtained as follows: To the body of the 
gun itself are fixed two segments of toothed wheels 


| or circular racks, the centre of curvature being the 


axis of the trunnions; one of these racks is fixed on 
each side of the gun underneath, and they are each 
set in motion by a train of toothed wheels, the bear- 
ings of which are in the sides of the carriage; the 
first wheel on either side, i. ¢., the one to which the 
power is applied, has its spokes projecting beyond 
the rim so as to serve as handles, precisely after 
the fashion of a steering wheel ; the two of them 
are fixed to one through-runping axle, so that, if 
necessary, the elevation can be given from one side 


| only, the axles of the two last wheels, i. ¢., the two 


which engage with the circular racks, have locking 


| nuts with handles fitted to them, which being 


jammed up against the wheels serve as brakes to 


tudinal girder. 





| 


| the chain or any 





ing rail, and is connected with this latter by means 
of vertical brackets and a horizontally lying bed- 
plate. ‘The outer rail is quite independent, and is 
simply bolted down to the floor of the battery. The 
traversing motion is given by a chain, the two ends 
of which are fastened to the floor at equal distances 
on either side of the central position of the gun ; 
after passing round emall guide rollers the chain 
goes over the drum of a windlass fastened to the 
rear end of the slide ; by turning the handle of the 
windlass the requisite motion is obtained. In case 
rt of the windlass should break, 
the two hind wheels or rollers of the slide have 
numerous holes drilled at equal intervals in their 
rims ; by inserting bars in any one of these holes, 


| and pressing on them, the whole can be turned 


through any angle required. 

The recoil is checked by an ordinary hydraulic 
brake lying between the longitudinal girders of the 
slide, and in case of accidents four buffers are fixed 
to each of the end transverse girders. 

The projectiles are lifted to the breech of the gun 
by means of a crane fixed to the right-hand longi- 
The gib of this crane consists of a 
single tapering bar of iron bent to the required 
shape, and having a pair of pulleys and set of tackle 
attached to its apex, and a small windlass fixed to 
its other end. ‘The weights are as follows : 





kilos. 
Weight of the carriage... nes ow» 6,650 
” slide ... oe eee oe §=—:15 850 
Total bes eee 21,000 
Gun ooo ; 36,600 
57,600 


The 28-centimetre howitzer (see illustrations on 


| the present and opposite pages) is also intended for 
| coast defence, and is mounted accordingly. The 


eep the gun fixed at any given angle of elevation. | 


The slide consista of two flanged rivetted girders, 
inclined in position and situated exactly underneath 
the sides of the carriage proper; these are bound 
together transversely at either end, and also in the 
middle by other flanged girders, the whole of the 
work being of the most solid description. To the 
sides and rear end are fixed wrought-iron brackets, 
which carry the boards on which stand the men 
who work the gun. ‘The whole slide is connected 
by means of a stout link with the pivot about 
which the traversing takes place. This pivot works 
in a socket in a cast-iron block, which is made in 


Usually the lower surfaces of these | one piece with the smaller or inner circular travers- 








carriage and frame differ, however, very materially 
from those just described. ‘The principal cause of 
change is the enormous elevation (75 deg.) at which 
it is intended to fire this piece. The strain thus 
thrown on the slide would be too great to admit of 
this latter being carried on four wheels, and accord- 


| ingly the whole of the under surface of the longi- 


tudinal girders is made to bear evenly on a bedding 
macro in the floor of the battery, in order that 
the shock of recoil may be distributed over as large 
an area as ible. e top surface of the slide is 
consequently situated very low down, and in order 
that the axis of the trunnions may be at the re- 
quired height above the ground (1.675 metres) the 
sides of the carriage proper have to be made very 


deep. The train of wheelwork for giving the eleva- 
tion is precisely the same as with the 30)-centimetre 
gun ; instead, however, of there being two circular 
racks fixed to the gun there is only one, and it is 
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fixed right underneath the axis of the pe to 
which it is fastened at both ends. It is, of course, 
described about the axis of the trunnions as centre. 
In order to traverse the gun, the slide has two 
eccentric rollers attached to its rear end, which can 
be brought to bear whenever it is necessary to move 
the piece through any horizontal angle. ‘The slide 
is, of course, thus lifted off its bedding, to which it 
can be restored when the traversing is finished, by 
simply turning the rollers out of gear. The appa- 
ratus for traversing is a windlass and chain, similar 
to that described above. ‘The crane, hydraulic 
brake, and 2 for running in and out, are the 


same as in all other carriages for coast defence. 
kils. 
9,220 
10,000 


19,220 


Weight of the whole carriage and frame ... 
” gun ove 


Total 


" 5 J 
LITERATURE, 
pm 

A Treatise on the Manufacture of Sugar from the Sugar 

Cane. By Parex Soames. London: E. and F. N. Spon. 
Iy writing on the manufacture of cane sugar and 
sugar machinery, Mr. Soames has taken up a subject 
daily becoming of greater national importance both 
op account of the increased consumption, and also of 
the rapid strides recently made on the Continent to 
supplant it by the introduction of sugar made from 
beetroot. Were the same amount of skill and scien- 
tific knowledge brought to bear on the cultivation 
and manufacture of cane sugar as have been be- 
stowed on beetroot sugar, we have not the least 
doubt that the former would easily retain its position, 
to the great benefit of our sugar-growing colonies. 
‘The late decrease in the iniquitous differential sugar 
duties has also given a new stimulus to this branch 
of industry, making this book peculiarly acceptable 
at the present time. Mr. Soames divides his work 
into fourteen chapters, the first treating of cane 
mills proper, the second of clarification, the third of 
filtration, the succeeding four of evaporation, and 
the remaining five of sugar curing, distillation, culti- 
vation, irrigation, and the general arrangement of 
sugar houses. It will thus be seen that he has 
touched upon every branch of colonial sugar making 

roper, and in his treatment of the subject it will 
be loatd that he gives peculiar prominence to those 
processes which a themselves most advan- 
tageous in actual working. Commencing with the 
cane mill, Mr. Soames gives an historical outline of 
these machines, and in this as well as many other 
branches of manufacture we find our old friend the 
** heathen Chinee” prominently to the fore. The first 
illustration of a cane mill and engine is given on the 
frontispiece ; it is a most elaborate piece of Gothic 
architecture, evidently schemed specially to please 
the Spanish mind. The superscription, however, is 
startling, as it is stated to be a portable engine ; if 
Mr. Soames seriously means to call this a portable 
engine we should much like to see his design for what 
he would really consider a fixture. Our author enters 
very fully into the subject of combined engines and 
mills, and speaks (probably from bitter personal ex- 

srience) of the many and great disadvantages of 

aving such heavy masses of machinery disconnected, 
especially in countries where it is often impossible 
to get ny materials or labour for making the 
necessary foundations. Buchanan's is the example 
selected of a combined mill and engine, one which 
we believe to have had a very respectable amount 
of success, thongh capable of being still further 
simplified. From the data given for calculating the 
size of cane mills necessary to work off a given crop, 
we find Mr, Soames states that a mil] 18 in. by 24 in. 
will express about 18 gallons of juice per hour per 
square foot of roller, while a mill of 24 in. by 48 in. 
will give about 34 gallons in the same time. The 
chapter on clarification describes that process very 
clearly, illustrating both the steam and the direct 
fire methods, the former being a modification of 
what is generally known as the French system 
in the example illustrated. We think, however, 
that neither of the machines under review is the 
best of ite respective kind. In connexion with 
this subject it is stated that the cane trash, or 
megass, ought to be sufficient to supply fuel for the 
whole of the manufacture ; this position we consider 
to be beyond dispute, as it is a fact that thousands 
of tons of sugar are made yearly without using 
any other fuel than that supplied by the canes 
themselves. Simple means of filtration through 
anima! charcoal are next illustrated, but its reburn- 
ing, an essential process, is not mentioned ; this we 





consider a pity, as in many colonies filtration is not 
used, and we think Mr. Soames's book might have 
done something to obviate this had he treated this 
subject a little more in detail. 

Evaporation in open batteries is next dealt with, 
and here we must again remark that we do not con- 
sider the cast-iron battery illustrated to represent the 
latest or most successful practice, self-supporting 
shouldered batteries being much more easily erected 
and maintained than those dependent on copper or 
chanam for joining their edges. The modification | 
of wrought-iron battery is a great improvement, | 
but we much doubt the efficacy of the sluice valve | 
arrangement between the partitions. The deserip- 
tion of the steam evaporating pans of the genus 
Wetzel is very complete. The next machines 
treated of are vacuum pans; these, and the mode | 
of working them suitable to the colonies, is very 
clearly explained. A short description of Fryer's | 
concretor next follows, sufficiently illustrated to 
make the whole of the process intelligible. The 
chapters on curing and centrif»gal machines are | 
very complete, almost every successful variety being 
described in great detail—the only notable excep- 
tion we observed being a description of the 
American machines suspended from the top, lately 
introduced into this country, and now being largely 
manufactured, The chapters on distillation contain 
many practical hints, including as far as we are aware, 
the first published account of any rational explana- 
tion of the reason of the superiority of the West In- 
dian rum over that importéd from the East, together | 
with some moral reflections on the effect its manu- 
facture generally has on the aborigines. Two short 
chapters on cultivation and irrigation describe | 
briefly what has lately been the most successful | 
practice in the —— of machinery to these 
subjects in England; and we fully agree with the | 
author in believing that Messrs. Fowler's ploughing | 





machinery, and good centrifugal pumps are the | 
best appliances of their various kinds for the work | 
to be performed. The concluding chapter describes | 
a design for a sugar-bouse, with the arrangement of | 
which we must differ on one point. We should cer- 
tainly prefer to see the batteries arranged so that 
they could be worked from either or both sides, and | 
placed at right angles to their present position, and 
clear of the building ; this latter would greatly tend 
to keep the place clear of steam, and facilitate the 
boiling. On the whole, we consider Mr. Soames’s | 
work will form a most acceptable and useful guide 
to all who may read it, either sugar planters or | 
mauufacturers of sugar machinery. It is evidently 


| stein, contain a very extensive area of peat bogs. 


| north. 
| ing an area of 1000 square miles in Holland and Friesland, 


| surface of over 300 square miles. 


and easily manceuvred ; it requires one man to handle the 
breech piece, two to lift up and insert the shell by means of 
a davit lift, two men to give it its greatest elevation of 17 
deg. in 16} seconds, or its greatest depression of 6} deg. in 
11 seconds, and two men to give it its lateral direction by 
means of a chain running over jack pulleys. 

New Fieip Guys. 

The new French field gun, the “ Canon de sept,” which is 
constructed by Colonel Reffye, and likely to be adopted as 
the principal field gun of the army, is made of bronze, with 
a bore of 8.5 centimetres, length of barrel 187.5 centimetres, 
and contains 14 grooves, 1.5 millimetres deep, these being 
twisted from right to left at an angle of 8 deg. 32 minutes, 
or of 21.2 calibres to a complete twist. The breech-closing 
apparatus is a screw, which fits in a steel nut that is in- 
serted in the end of the barrel, flush with its end face, 
Screw and nut have their threads cut out at three-sixths of 
the circumference, so that the former may be inserted in 
the latter by simply pushing it inwards, when it is fastened 


|in it by a turn to the right of jth of its circumference. 


The screw rests in a kind of swing door, similar to the first 
Prussian model of field guo with piston breech, which 


| supports it when drawn out of the barrel, and facilitates 


its insertion. The inner head of the breech screw has 4 
slightly concave surface, and bears on the side three twisted 
grooves, which arrangement is intended for extracting the 
metallic cartridge shell, which serves as gas check. This 
shell consists of a thin brass bottom, which is provided 
with a perforated ignition cup, while the cylindrical part 
is made of tinned sheet iron. The touchhole is bored at an 
angle through the breech screw and opens at the centre of 
its inner surface in the gan just where it meets the ignition 
cup, so that the fire ignites the cartridge centrally. he 
latter consists of 5 discs of compressed gunpowder, each 
weighing 0.226 kilogrammes, and provided with a ceutral 
canal of 5.2 centimetres in diameter ; their total weig iit 
is 1.13 kilogrammes. The projectile is an elongated 
shell, 3 calibres long, weighing 6.9 kilogrammes and is 
provided with two lead rings as guides. The first trials 
with this gun, at the Polygon of Vincennes, date back as 


| far as 1870, but only in 1872 was it tested again at Calais 


in its improved form, and its chief merit seems to be its 


| low trajectory, though it may leave something to be desired 


with regard to range, accuracy, and durability. 
Diceine CANALS wx Boos, 
The North German lowlands, between Holland and Hol- 
In the 
twelfth centary they were already utilised in Eastern Frisia, 


| probably much sooner, as Tacitus speaks of the inhabitants 


of that district, that the Chauci used to dry earth and to 
warm therewith their limbs, stiff from the icy cold of the 
The greatest is perhaps the Bourtapger bog, cover- 


and the bogs between the rivers Ems and Weser, with a 
Most of these large 
moors were almost entirely uncultivated, and the few in- 
habitants of them led a miserable existence, living almost 


the result of long personal experience of the sub- | exclusively upon buckwheat and potatoes. ‘The bogs were 








jects treated of by one who has had exceptional ad- 
vantages for seeing large quantities of sugar ma- 
chinery of various kinds. 


NOTES FROM GERMANY. 
Bons, Serr. 14, 1873. 
Inon Fortiricatiens. 
Tux use of iron plates and chilled iron castings will take 
place to a large extent with the new fortifications of Metz 


On both sides of the new fort of St. Privat there are 
being built armoured flank batteries, which will command 
the valleys of the Seille and Moselle, while two rotating iron- 
plated towers are intended to secure communication with the 
rear of Fort St. Quentin. The structures will either be 
shields of iron plates, such as those tried at Portsmouth, or 
they will consist of arched casemates, built up of large biocks 
of chilled iron castings, te be fitted together by grooved 
flanges, thus avoiding all bolts, washers, and nuts, which 
invariably will fly off when such a structure is hit by a 
heavy projectile. These iron casemates, which only contain 
one large gun each, and are provided with embrasures, are 


}hardly ever accessible, through want of roads or canals, 
| and only during the last few years has a special company 
| begun to cultivate and utilise these enormous deposits, by 
cutting wide canals through them. This is done by a steam 
dredge, which cuts out a canal 20 ft. wide and 6 ft. deep, 
and advances 10 to 12 ft. per hour. The peat which it raises 
j is delivered upon the beach, where it is dried and cut up 
into bricks, which are ready for market. One of these 
| canals, near Campe, in the Vehne bog, was in June last 
| visited by the Grand Duke of Oldenburg, who took a great 
interest in seeing almost worthless land reclaimed by drain- 
age, and its produce at once converted into a valuabie fuel. 
| By these means the bogs will gradually become drained, 
| accessible, habitable, and fit for cultivation, instead of 
baving been a great nuisance to the adjoining lands. 


NOTES FROM THE SOUTH-WEST. 

Capital in South Wales—A confederation of iron and 
coal masters, to be known as the “ Monmouthshire and 
| South Wales Collieries Association,” was formally brought 
| into existence at a meeting held at Cardiff on Saturday, under 
| the presidency of Mr. Fothergilll, M.P. The object of the 





then to be thickly covered with earth, and will be entirely | union is stated to be the mutual protection and indemnifica- 
shot and bomb proof, as has been shown by the exten- | tion of each member from loss caused by the stoppage of bis 
sive trials were carried out at Tegel, near Berlin, some three | colliery, or by any difference with the workmen in his employ, 





years ago. After heavy firing at short ranges a shot 
succeeded in cracking one of the chilled blocks, which 
afterwards resisted all attempts at destruction, and showed 
that the casemate even then was as safe as ever before. A 
similar system of iron batteries and forts seems to be pro- 
posed for the protection of the coasts near the mouths of the 
Elbe and Weser. 
Heavy OrnpNance. 

It appears, that the German artilley bas received three 
new kinds of heavy guns since the war,'viz., the 21-centi- 
metre reinfopced siege gun, the 28-centimetre rifled howitzer, 
and the 30.5-centimetre coast gun. The, latier is said to 
be the most powerful gun in existence. With 120 to 130 Ib. 
of prismatic powder of from 1.74 to,1.76;specific gravity, it 
fires a chilled cast-iron shell of 600 to 610 lb. weight, with an 
initial velocity of 490 metres, or 1570 ft. Rhenish, equal to 
1607 ft. English, per second, which is said to have never 
been attained before by any rified gun. At a distance of 
1200 paces, or 988 yards, it sends the shell clean through a 
14-in. armour plate and backing. The gun is very handy 


and the adoption of regulations, and other means for the 
| general protection of the trade and business of the members 
| as owners of collieries. The meeting generally approved the 
deed and articles of association; and it is understood that & 
reserve fund of 300,0001. will be formed. 


Mr. Halliday at Rhymney.—In addressing an assembiage 
of miners at Rhymney, on Thursday{evening, Mr. Halliday ve- 
nounced the “‘ ticket-of-leave” system ; and stated that the ex- 
ecutive of the miners’ union were quite determined to support 
the men in resisting it. His speech embraced a compreben- 
sive review of questions affecting mining industry, avd an 
approving reference to the proposal that the men should 
start a co-operative pit. A resolution was unanimous!y 
adopted, pledging the meeting to do all in its power 
secure the return of Mr. Halliday next election. 

Briton Ferry.—There is increased activity at the iron 
works, pede 2 in the rail department. At the tin works, 
trade is not so brisk as could be wished. The Swan pono 
at lan, is being into working order as fast as 5 
citboagh the oats tatustios with the progress which other: 
wise would be made with the new drift, Mr. Jenkin’s 


} 
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oremonvdd Colliery is being pushed on with all speed, as 
hip a7 r. Tuttle’s Earlewood Colliery, anda good output from 
each may be expected before long. The collieries along the 
South Wales Mineral Railway are all in activity. The Avon 
Vale Colliery was taken some twelve months back by Messrs. 
Palmer, Hall, and Co., who have expended considerable 
money upon it, and who are already obtaining an increased 
output. The firm have given Mr. Isaac George an 80007. 
contract for workmen's cottages, &., in connexion with their 
colliery, Mr. George has, beside this, several other building 
contracts on hand in the valley. The Welsh Freehold Coal 
and Iron Company are also pushing ahead their work. The 
new Forest Colliery promises an increased output. 


Coal at Pontypridd —We recently announced that a valu- 
able discovery of steam coal had been made near Pontypridd. 
We have now further to state that another seam, 3 ft. 6 in. 
in thickness has been found at a distance of about a foot below 
the one discovered. 

Locking Junctions, Points, and Signals.—In the six months 
ending July 31, 1873, the Great Western Railway Company 
expended 23,3471. upon locking junctions, points, and signals, 
at Bristol, Reading, Woreester, Swindon, &c. 

Railway Working Expenses.—The increase in the working 
expenses of the Monmouthshire Railway in the first half of 
this year, as compared with the ——s six months of 
1872, was no less than 8} percent. In consequence of the 
high price of fuel and the advanced wages paid to their 
employés, the Great Western Railway Company have not 
only advanced their tariff for the conveyance of Forest of 
Dean minerals, but some of their passenger fares also. 


Cyfarthfa Works.—These works are about to be trans- 
ferred to a limited liability company. The purchasers form 
a syndicate, com of some leading European capitalists, 
including Mr. Worms, the well-known merchant and financier. 
Under the auspices of this syndicate @ limited liability com- 
pany will be formed. Se pronams which has been disposed 
of comprises the Cyfarthfa Iron Works, the collieries attached 
to them, and Mr. Crawshay’s interest in the hire 
Caral. It does not, however, inelude the castle, nor the 
beautiful grounds adjacent. The total prey to be paid by 
the purchasers amounts to a little over 1,000,0001. 








NOTES FROM THE NORTH, 
Guaseow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron market has had 
another week of fluctuations as regards prices, and there has 
been a varying demand. On Thursday last prices varied 
from 115s. 6d. to 116s. 6d., the latter being the closing 
quotation. On Friday as high 9s 318s. was paid, and on 
Monday 6d. more was offered at the opening of the market, 
but at the close 116s. 6d. was the price asked by sellers, 
buyers offering 116s. Yesterday's market was not so ani- 
mated, and as low as 114s. 3d. was quoted in the afternoon. 
Prices to-day have varied between 114s, 3d. and 11és., the 
latter being asked by sellers at the close. Makers’ iron is 


not so firm in price as it was a week or two ago, the highest 
quotation for No. 1 iron (Gartsherrie and Coltness) is 130s. 
Several brands are quoted at 125s. It is generally expected 
that the “ rig” that was on has now about run its course. If 


that is true the price of pig iron may be expected to decline 
somewhat further before long. The shipments last week 
were 11,927 tons, as against 14,129 tons in the corresponding 
week of last year. 


Manufactured Iron.—The demand for finished iron is again 
better, and a greater number of the makers find themselves 
better employed. Most of them are now booked forward for 
some weeks. Prices are still tending upwards, and orders 
cannot now be placed at present quotations. Bars are quoted 
at 12/. 15s. to 132. 5s.; boiler plates at 152. to 171., and ship 
P “g- at 14/. to 15. Angle irons are obtainable at 131. to 

rt. 4. 


The Coal Trade.—Most of the coal-mining districts of 
Scotland are very busy, and in some places prices seem to be 
getting a little firmer. On some hands, however, there is a 
fear among the miners lest an attempt be made to reduce the 
wages. and they are keeping their organisation as perfect as 
possible, so that they may able to give a strenuous re- 
since to any such attempt, should it show itself. 


Ayrshire Mining Institute-—A mining and mechanical 
institute, recently formed in Kilmarnock, is making very 
encouraging progress. ‘There are now about thirty members, 
and several of the employers in the district are taking a lively 
interest in the society, so that it is likely to be productive of 
beneficial results. At the ordinary meeting last Wednesday 
evening—Mr. Young, of the Portland works, presiding—an 
excellent paper on “ The Ventilation of Mines” was read by 
Mr. Robert Brown, Hurlford. At next meeting Mr. Borland, 
Hurlford, will read @ paper on the “ Drainage of Mines.” 


Patent Fuel Works at Bathgate—The very extensive 
works, which have for several months been in the hands of 
the respective contractors at Bathgate for the manufacture of 
pétent peat fuel, are now nearly ready for action, and have 
been visited by Mr. Pender, M.P., Lord William Hay, Dr. 
Alexander Wood, and Mr. Paterson. The fuel, which is in- 
tended to supersede coal for steam purposes, is being manu- 
factured in the mean time by hand, so as to supply Mr. 
Pender’s yacht with 12 tons as a sample ; but so soon as the 
machinery is completed, the turn-out will be 200 tons a day. 
The blocks present such a clean, tidy appearance, that the 
peopie in the neighbourbood have carried off a large number 
for the purpose of testing their usefulness as a household 
fuel. The patent fuel will contain mineral oil refuse, and 
coal “ duff,” in addition to the masticated peat. 


the price of water has in at least one community undergone 
a covsiderable reduction. The revenue of the 

Water Trust gave an excess of about 20002, and at the last 
meeting of that body, it was resolved, after giving a careful 
consideration to the estimate and surplus, to reduce the do- 
mestic ag Nae oe poet of rental, and the i 
water rate 4d. per rental, thus making the 

9d. per pound, and the latter 14d. 

Professorship of Mathematics at the Royal Naval Coll 
The Glasgow Herald announces that Mr. R. Kelley 
Miller, M.A., Fellow and Lecturer of St. Peter's College, 
pane am and Esquire Bedell of the University, has been 
appointed by the Lords Commissioners of the Admiralty to 
the Chair of Mathematics in the Royal Naval College, Green- 
wich. Mr. Kalley Miller was a distinguished tt of Pro- 
fessor Blackburn and Sir William Thomson, in be niversity 
of Glasgow, and, although an accident prevented his com- 
peting for the senior wranglership, he obtained the first 
Smith’s prize, defeating the senior and all other wranglers of 
his years. He taught Sir William Thomson’s class for the 
greater part of a session with eminent success, during which 
the distinguished physicist was laid aside from work. There 
is little room to fear that he will distinguish himself equall 
in the important sphere to which he has just been . 
Mr. Miller’s little book on astronomy, the substance of which 
was originally published in a Cambridge journal, has been so 
favourably received that it is already out of print. 


The New Water Works for Dundee.—A meeting of the 
——— —_- ry dee Water Commissioners was 
on Monday, for the purpose of considering the 
priety of going to Parliament for additional borrowin, ae 
An estimate was submitted, showing that including the 
cost of the reservoir at Clahac, 58,0008 would be required to 
carry out the scheme for bringing out 8 million gallons from 
Lintrathen. Bailie Robertson sug that, in order to pro- 
vide funds for improving the piping in Dundee, and for other 
purposes, it would be advisable to get borrowin ers to the 
extent of 100,0002. Provost Cox it Co better thes 

borrowing powers to the extent of 160,0002. should be 

so as to render it unnecessary to go to Parliament again for 
& great many years. “After some conversation, it was 
ultimately ag to recommend the Board to ask Parliament 
for borrowing powers to the extent of 150,0001. for the 
purpose of completing the new water works and for general 
purposes. 

Cunard Liners.—At the present time there are now no 
fewer than eight new vessels in progress of construction on 
the Clyde for the Cunard Company. Two of them are 
vessels of 4200 tons each. They are being built by Messrs. J. 
and G. Thomson. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIppLesBRroveH, Wednesday. 


The Cleveland Iron Market—Yesterday there was a large 
attendance on ’Change, but the stereotyped phrase of nothing 
doing describes actually the state of business. Still believing 
that prices will ‘come down, buyers confined themselves to 
making inquiries, and the market closed at 100s. per ton for 
No. 3 Cleveland pig. Makers are well sold forward and are 
in a position to stand out for the full list rates. But should 
they continue to do that forthe next few weeks, the returns 
for this month will probably again show an increase in the 
stocks, and a reduction in prices will be sure to follow, 
although it will take some time to accumulate stocks to 
seriously affect prices. There is really no change in the con- 
dition of the finished iron trade. Orders come very slowly to 
hand, the high quotations checking business. 


The Wages Question.—As the month is wearing on more 
interest is manifested in the question of the wages of 
the ironworkers of the North of England. Two or three 
meetings have been held and the question has been dis- 
cussed. Several masters are of opinion that the trade will 
propose a reduction of wages. Of course the question 
will be dealt with by the North of England Board of Arbi- 
tration, and there is no reason to suppose that there will be 
any uousual difficulty in their settling it in a manner which 
will give satisfaction to both masters and men. 


Munificent Gift of the Messrs. Pease.—Since our last no- 
tice of the trade, the Messrs. Pease, who are the owners of 
such gigantic mining concerns in South Durham and North 
Yorkshire, and the fortunate owners of the Middlesbrough 
estate, have, through Mr. Joseph Whitwell Pease, M.P., pre- 
sented to Middlesbrough a site forthe new High Sehool in 
that town, and have nndertaken to build a wing of the pro- 

osed school from plans prepared by Mr. Waterhouse, of 

ndon. The gift of Mesars. Pease is equal to something 
like 80001. 


The Coal and Coke Trades.—The coal and coke trades con- 
tinue firm. Ramours are constantly being circulated that 
best coke can be purchased at 30s. per ton. This is not the 
fact. Inferior coke can be had at that figure, but best coke 
maintains ite price at 32s. 6d. per ton, and there seems no 
immediate prospect of an uction. A few months may 
bring about a considerable change, because on all sides in 
the North of England great extensions have been, and are 
being made. Collieries are being sunk, and coke ovens built 
in all parts of Durham. 


The Prospects of the Iron Trade.—The most experienced 
men in the iron trade are reluctant about giving any opision 
on the prospect of this trade. It is exceedingly difficult to 
guess what may take place during the next few months. 
the meantime buyers will only purchase barely what mo 





The Greenock Corporation Water Supply—Reduction of 
Asscssment.—Considering the extraordinary rise that has 
taken place in almost every purchasable commodity during 
t interesting to observe that 


last two years, it is somew 


require, and makers do not care to sell more than is 
o keep their works going « few months ahead. Generally 
it is believed that prices will not continue as high as they are 
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details as to the success and mode of worki 
system. Dr. Rutherford, of Newcastle, gave some res 
relative to the coal supply and annual —— with 
other statistics which are already well known. The proceed- 
ings were not on the whole of much interest. 


New Collieries near Sheffield.—A new colliery is bei 
opened out near Dronfield. Considerable i ~ 
made with the new me gm colliery, © 
and Chambers, at Hoyland © , Bear 
Manders Main Colliery, the new additional shaft 
good progress. 
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THE WHITWORTH SCHOLARSHIPS. 
To rue Eprror oy Exorneseine. 

Sin,—I have a prospectus of the Whitworth scholarships 
before me, in whieh the limit of age is set down as 26, conse- 
quently, I was somewhat startled when, in your issue of last 
night, I discovered that henceforth the limit is to be 22. 
Now sir, when the scholarships were institated, there was a 

at flourish of trum about the benefit to working men, 
ut what chance has the working man now. 

A student who is kept by his friends while he is studying, 
may have plenty of time at Cooper's Hill, or elsewhere, to 
learn enough for the competition before he is 22; but what 
chance does this give a workman who has to keep bimeelf. 
In the first place, how is he to get the requisite money? I 
don’t know the firm in London who pays its apprentices 
liberally enough to properly keep oll nl when they are 
21, and before they are 22 they are disqualified for the com- 
petition. People speak of the facilities for education, and I 
am aware that a person may learn to read and write and 
even draw a little fora very small sum; but I am certain 
that nobody can master the eubj laid down for examina- 
tion without y considerable outlay. How a young 
mechanic is to manage this before he has been earning any- 
thing more than boys’ wages for a year, I do not see. Si 
Joseph, ny) rm — it advisable that the Le mgger 0 . ~ 

u as soon as _w 
Sandee to be in 1875 ; the most im Saoch aleneiian of all 
is to take place in 1874; so that many who thought bad 
some years in which to are now shut out completely. 
Surely one year’s grace might have been given. 
Doubtless the scholarships have been greatly abused ; for 
example, I know four who have competed, one only of whom 
was an engineer, while two obtained scholarships. But I 
don’t see that this is to be prevented by shutting out the 
Sate Seen eee ee b Cae Sie eens, 
who are t among W in is practised, are 
down easy and allowed to a" 
student who has money, — time, ~~ 
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THE STEAM LAUNCH, 


“ FIREFLY.” 


CONSTRUCTED BY MESSRS. JOHN I. THORNEYCROFT AND CO., ENGINEERS, CHISWICK. 








P 
Anovr six months ago (ride page 165 of our last volume) | 
we had oecasion to record the trial of the steam launch 
* one of those wonderful little high-speed vessels 
for which Messrs. John 1. Thorneycroft and Co., of Chis- 
wick, have gained such a reputation. Of this craft we 
now publish a sketch, which will serve to show her general 
character. For fall particulars of the trial we must refer 
to our former notice, but we may repeat here that, although 
only 53 ft. long over all, 6ft. Gin. beam, and 2 ft. 6 in. 
draucht of water, the little vessel made, on her trial, the 
apeed of 18.94 miles per hour, the observations of the runs 
being made with a care and accuracy which admits of no 
question. The Firefly is driven by a pair of engines of 
the inverted direct-acting type, with 6in. cylinders, and 
8 in. stroke, also made by Messrs. Thorneycroft, and it was 
built for Mr. Henry Morel, of the Société de la Lys, of 
Ghent 
Mesers. Thorneycroft and Co. have made a specialty of 
these high-speed boats, and there appears to be a con- 
stantly increasing demand for them The firm are now 
constructing some of these launches with compound engines, 


Firefly, 


and we hope shortly to be able to lay particulars of the re- | 


sults obtained before our readers. 


AN ANCIENT LATHE. 
To tas Eptror ov Esotnernina. 

S1x,—The most uncivilised pe ple are not always the most 
unhendy, and certainly it is a curious fact that nearly all of 
the most striking mechanical ideas of the present day have 
ancestors of a greater or less degree of perfection. 

if you will kindly allow me to intrude upon your valuable 
epace, | beg to attract your attention to a very curious clase 
of exhibite in the Vienna International Exhibition—I mean 
the pavilion containing the articles exhibited by the Austrian 
Ministry of Commerce and Agriculture 7 

Besides many interesting objects, we there find turned 
objects of wood, such as wooden glasses, bottles, basins, &c.. 
manufactured by the Huculen. the remnants of an old 
Asiatic nation which bad settled at the time of the general 
migration of nations in the remotest part Galicia, in the 
dense forests of the Carpathians. These people manufacture 
the articles named above, and the instrument they are using 
for turning them is worth noticing, seeing that it has been em- 
ployed unaltered since times immemorial. If a Hucule wante 
to manufacture a turned basin, bottle, &c., he arms himself 
with a chisel, a hatchet, and a rope, and enters the dense 
forest which surrounds all human habitations in his part of 
the country. After having cut the tree out of which he 
wants to manufacture the desired articles, he looks round for 
two trees of about 1ft. or 2 ft. diameter, and sufficiently 
close together for bis purpose. But it is an essential point 
in selecting these trees that a young maple or beech should 


also grow near at hand. Having found this necessary com- 
bination for the work to be done, the Ilucule makes two 
holes at a proper height in the two trees, and inserts in these 
opposite holes maple cones, serving as dead centres. One of 
these cones is fixed, and the other removable. In the an- 
nexed sketch of this arrangement these cones are marked b b. 
The wood-blank to be turned is then prepared with the 
hatchet, so as to be fixed between the centres, and is fitted 
at one end with a small cylindrical pert, a, t> take up the 
rope for giving a rotary movement to the piece of work. 





The r»pe is then taken two or three times round the small 
cylindrical part, a, and is attached to the top of the young 
maple, as shown in the sketch. The lower end of the rope 


is fastened to a piece of wood, ¢, which, at its other end, is 
attached to one of the roots of the trees, and thus serves as a | 


foot-board. After this the man fastens a cross-bar, d, to the 
trees, and begins to turn with his chisel whatever he wants 
to produce. 

It is clear that this lathe has a reciprocating motion, but 
nevertheless the objects manufactured with this primitive 
machine are nicely turned, and do not lead to the supposition 
of so rough a tool. 
lathes is simple, and of no 
in some occasions prove to 


reat expense, and the idea may 
useful, though | do not fear 


| tude 123 degrees 33 minutes and 25 seconds west. 


No doubt this mode of constructing | 














that this newly-diecovered form of lathe will best Mr. Wi 
worth’'s out of the field. 

I beg to remain, dear Sir, yours faithfully, 

J 


Ss 


Vienna, August 19, 1873. 


A Pactric Caspits.—The United States war steamer, Tus 
earora, which bas been detailed to make surveys and sound- 


| ings preparatory to the laying of a telegraph cable from San 
| Francisco to Japan ani the Asiatic Continent, has made an 


experimental trip for the purpose of testing different appa- 
ratus for the purpose of taking ocean soundiogs. The result 
was the adoption of some machinery invented by Lieutenant 
Brooks, with a recent improvement by Captain Belsnap. 


| Eleven attempts at sounding were made in all, two only being 
| failures. 


The greatest depth reached was 1919 fathoms, in 

latitude 37 degrees 24 minutes and 50 seconds north; longt- 

The Tus- 
carora is now awaiting orders to proceed in sounding the line 
of the cable to the coast of Japan. 

Hypraviic Riverrixa ror BrtpeeworK. — Duriog 
the past three or four weeks an interesting application of 
hydraulic rivetting to bridge work has been in successful 
operation on a lattice bridge of 175 ft. span, which is being 
erected to carry Primrose-street over the Metropolitan Ex- 
tension and City Station Works of the Great Eastera Rail- 
way at Broad-street. he hydraulic rivetter used, is that of 
Mr. Ralph H. Tweddell, of 31, Duke-street, Westminster and 
the arrangement adopted, although of an experimental and, 
toa great extent, of a temporary character, is very compact, 
and has given highly eatisfactory results. On the vertical 

| struts of the girder the portable machine easily puts in } i. 
rivets at the rate of 250 per hour, while, when we last saw it, it 
was putting in lin. rivets through eight thicknesses of ,’5 '" 
plates at the bottom flange of the girder, at the rate of 
150 rivets per hour. The work on this bridge being very 
urgent, there has not been time to per’ect some modifications 
which will enable every rivet in similar girders to be closed 
by the hydraulic rivetter; but Mr. Tweddell, in conjunction 
with Mr. Ashbee, the chief assistant to Mr. Edward Wilson 
(who is the engineer to the Great Eastern Extension W orks), 
bas obtained some very good experimental results with an 
arrangement designed to attain this end. Where s0 much 
depends upon sound rivetting, as is the case with iron bridge- 
work, the application of Mr. Tweddell’s well-known 5y- 
draulie rivetters is an important advantage, while the manner 
in which this application has been carried out at Primros?- 
street, shows that the system is one which, beyond the exce’- 
lence of the work it turns out, possesses important conve 
niences, the rivetter being slung from a kind of a 
| crane, which assists in the erection of the work. By the « 
of this arrangement, which we hope shortly to illustrate in 
| detail, three men and two boys can do easily the work of ive 
gangs of rivetters. 
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KAYSER’S NEEDLE-STAMPING MACHINE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MR. GEORGE PRINTZ, AIX-LA-CHAPELLE. 
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Mz. Gzorce Printz, of Aix-la-Chapelle, exhibits at | 
Vienna an ingenious machine for stamping needles auto- 
matically; this machine, which is the invention of Mr. Francis | 
Kayser, of Jserlohn, being capable of being driven by steam | 
or water power in place of hand, like ordinary needle-stamping | 
machines. In making needles, the lengths of steel wire from | 
which the needles are to be manufact require to be flattened 
at the part where the eyes are subsequently to be formed ; and 
in the machine of which we are now qeutbing the lengths of | 
wire are placed horizontally in a funnel-shaped Sooper 
having vertical ends, and with sides sloping towards one 
another rom the top to the bottom of the hopper. At the | 
bottom of the hopper is a roller having longitudinal channels 
cut init, each of a depth to receive one of the lengths of 
wire. A step-by-step revolving motion is given to this 
roller, and at each step one of the wires is delivered from the 
hopper and falls down horizontally on to forks which support 
- in front of a fixed bed or matrix; a hammer or stamp is 
then thrown forward against it by a powerful spring, and the 
wire is flattened between the bed or matrix and the stamp. 
Afterwards the stamp is drawn back by cam, and the stamped 
needle is thrown out by a moving finger or wiper from the 
fork in which it previously rested. 

The giving a step-by-step motion to the channelled roller, 
the drawing back of the hammer or stamp, and the working 
of the finger or wiper for ejecting the stamped needles, are 
ail effected by cams on one shaft, and this shaft is supported 
-< bearings on a frame, which also carries the hopper and fixed 
ed or matrix before mentioned. 

In our illustration above, Figs. 1 and 2 show opposite side 
views of the needle-stamping machine; Fig. 3 shows a front | 
} so. and Fig.4 pian. In these figures A is the horizontal | 
an of the machine supported on standards B; C is the | 

riving shaft supported in bearings D, and carrying the | 
cams for imparting motion to the several parts of the | 
machine. This shait receives motion from a belt working | 
on the fast and loose pullies C', and has fixed u it the 
cams C*, C*, C+, and C*; the cam C* draws back vtamper_ 
or hammer E. The cam C? gives a step-by-step revolving 
motion to the grooved roller F; the cam C* actuates the | 
Wiper or finger for ejecting the stamped wires, and the cam | 
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C* moves the wires endwise up toa fixed stop previous to 
their being stamped ; G is the hopper into which the lengths 
of wire to be stamped are placed; this hopper and parts 
connected with it is shown ona larger scale at Figs. 5 and 6; 
it has vertical ends, whilst the sides incline downwards to- 
wards one another. 

The bottom of the hopper is closed by the grooved or 
channelled roller F, the grooves in which are each of a depth 
to hold one wire; on the axis of this roller is fixed a ratchet 
wheel F?, and this has a step-by-step revolving motion im- 
parted to it from the cam te, For this purpose the cam 
acts upon a roller on a sliding rod, K, the end of which is 
adjustable and can be raised or lowered by turning a screw, 
asshown. This adjustable end piece acts upon the inclined 
end of a lever, H, which lever carries a pawl engaging with 
the teeth of the ratchet wheel F? ; the amount of motion 
given by the cam C*, to the ed. roller is ; -<e. by 
raising or lowering the adjustable end of the rod K. 

As the lengths of wire are carried round in the grooves of 
the roller, F, they are delivered one by one into the wire 
forks, L, which retain them in front of the fixed bed or 
matrix, M, until they have been ——— The cam, C?, 
acts upon a projection upon the stem of the hammer, E, to 
draw the hammer back until the cam arrives at such a posi- 
tion that the projection on the stem of the hammer is free 
from it; the hammer is then thrown forward by the spring, 
N, towards the fixea bed or matrix M. 

The strength of the biow can be adjusted by com aon 
the spring more or less by the screw, N*; and after 
wire has been delivered by the ved roller, F, into the, 
forks, L, and before it is struck by the hammer, the slide, O 
is by the lever, O', and an interposed epring caused to act 
against the end of the wire, and hold the latter up to a fixed | 
stop, the lever, 0', being acted upon by the cam C°. 
hammer is then thrown forward against it by the spring, N, 
as before described, and afterwards the stamped wire is thrown | 
out from the forks L, by the fingers P ; these are mounted | 
on an axis, P’, which is caused to rock each oo i a | 
stamped wire is to be ejected. For this purpose the cam | 
ce meek po a lever, Q, which, by a connecting rod, Q', is | 
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at the bottom of the hopper containing the lengths of wire ie 
then caused to turn one step, as before described, and deliver 
another length of wire to be stamped, when the same opera- 
tions are repeated. 








Tue Maycuesrer anp Livexroot AGRICULTURAL 
SocreTty.—This society held its annual show, on the 10th, 
llth, and 12th instant on the Roodee (the race course) of 
the ancient City of Chester. The various entries showed a 
marked increase on those of any previous exhibition of the 
same society, and the money awarded in prizes was also in 

| excess of former years. The attendance, on two days of the 
| show, was considerable. Nothing of particular novelty was 
exhibited in machinery, though many of our principal agri 
cultural engineers their usual excellent display. 
Burleigh rock drill was shown working in various ways, and 
was an object of general attention, as was also Blake's stone 
breaker. Messrs. Francis Morton and Co’s. (Limited) dis- 
play of wire fencing, &., also attracted much interest. Messrs. 
arford and Perkins exhibited a new corn mill, which was 
generally ——_ One special novelty was the patent 
cooking and parlour tes of Mr. John Smith, C.E., of 
Shrewsbury. Messrs. , Wrightson, and Co., of Stockton, 
appeared to be driving a thriving trade in Head's patent 
hand hoist. As regards the trials of steam ploughing 
a tus, the first prize of 50/. was awarded to Messrs. 
‘ord and Perkins (of Peterborough, “ round-about’”’ 
| system), who, with their improved windlass and Campain 
| anchors, succeeded in ploughing 2716 square yards (using 
an 8 a portable engine by Clayton and Shuttle- 


worth) in 57 minutes. The second prize, of 30/., was taken 


by the Ravensthorpe Engi i Company, with the 
“ Fisken” system, using fight windlasses, which accom- 


The | plished 2520 square yards in 46 minutes, engine power the 


same. Anextra prize, of 251., was also given to the “ Fisken” 


i heavy windlasses, made by Mr. Thomas KR. A. 


isken, of Leeds, which, with similar power, did 2560 yards 
in 36 minutes. All the engines were limited to 1 ewt. of coals 
each, and each competitor used the same h (one of Messrs. 
Fowler's), which was set and locked at 8} The soil was 


to a lever arm on the axis P); the grooved roller | light at top, with a heavy clay subsoil 6 in- from the surface. 
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THE EAST RIVER BRIDGE, NEW YORK. 
Tus Brooxtys CaAtesoyr. 
(Continued from page 217.) ‘ 
Side Friction. 
No eatisfactory estimate could 
friction. There must have been some, but of a very irregular 
character. At times an outside boulder would apparently 
hold one end of the caisson until a bolt head or part of the 
timber gave way. The batter on the outside being one foot in 
ten, was calculated to relieve the caisson from side friction 
The workmen, however, never dug out far enough behind the 
shoe, thus causing great friction for several fect up the 
sides, and pressing in the sides to as much as Yin. in some 
places the side friction probably never exceeded 3000 
ons. The larger the base of a caisson the smaller is the 
percentage of side friction available to counteract down- 
ward pressure, whereas in a narrow caisson, penetrating a 
uniform sand, it is often sufficient to counterbalance the whole 
weight. 


ever be made of side 


Brick Piers. 

When the caisson had arrived within 3 ft. of its pro- 
posed resting place, it was considered advisable while thy 
sir-chamber was being filled with concrete, to erect for its 
support 72 brick piers, systematically located, and averaging 
20 square feet of base. ‘Their ultimate capacity was just 
sufficient to support the whole weight above in case the air 
should blow out. It was felt that where openings exist like 
the water shafts or supply shafts, there exists also a possibi- 
lity of the air blowing out, no matter what precautions are 
taken, or how much care is used. The precaution was, 
therefore, safe, even if not needed. Subsequent events 
showed the necessity of it. The piers were completed in 
three weeks, requiring 250,000 bricks in their construction 
The inevitable strike attended the employment of the large 
force of bricklayers, men new to the place and cireum- 
stances. It was easily overcome, however, and caused no 
delay. 

Blowing Out of Supply Shaft. 

Shortly after the caisson had come toa bearing on the piers, 
and the concreting had been in process a fortnight, one of the 
supply shafts blew out. The tension of the air was reduced 
in a few minutes from 18 to 41!b., and the piers had to bear 
the brunt of the weight. 

A few words will suffice to explain the mode of operating 
the supply shaft. It consists of a tube 45 ft. long and 21 in. 
in diameter, inside, with a door at the bottom opening into 
the air-chamber, and a long door on top, through which the 
material is thrown in. When the upper door is open, the 
lower one is held shut by the air pressure, assisted by two 
iron clamps worked by levers. As soon as a certain quantity 
of material has been thrown in, the upper door is pulled up 
and the compressed air, being then allowed to enter, firmly 
closes it. When the shaft is filled with compressed air, a 
signal is given to the attendant below, who removes the lugs, 
the door falls, and the contents of the shaft drop into the air 
chamber. The operation is very simple and rapid, and per- 
fectly safe with the most ordinary pr caution. Two of these 
shafts were found ample to furnish all the material required 
for filling up the caisson. They had worked well for five 
weeks, but danger always steps in, when, through daily use 
and familiarity, the attendants become careless and reckless 
It had occurred at times that a charge of building stones or 
brick would become jammed, and only part of the load would 
drop out. To ascertain this fact, a string with a weight was 
led down from above each time, so as to avoid putting in a 
double charge. { pon this occasion a ch irge had jamm 1 
the men dumped in another without measuring the depth 
either before or after, and then gave the signal to the man 
below, without shutting the upper door, or ig on th 
compressed air. The second charge happened to loosen 
first, and the two together overcame the pressure against 
the lower door, when the lugs were turned. As soon as this 
happened, the air commenced to rush out of the caisson with 
@ great noise, carrying up stone and gravel with it. The men 
above ran away, leaving those below to their fate. Any one 
with the least presence of mind could have closed the upper 
door by simply pulling at the rope. 

I happened to be in the caisson at the time. 
was so deafening that no voice could be heard. 
free of water vapour from the rarifying air, produced a dark 
impenetrable cloud of mist, and extinguished the lights. No 
man knew where he was going; all ran against pillars or 
posta, or fell over each other in the darkness. The water 
rose to our knees, and we supposed, of course, that the river 
had brokenin. It was afterwards ascertained that this was 
due to the sudden discharge of the columns of water con- 
tained in the water shafts. I was in a remote part of 
the caisson at the time; half a minute elapsed before 
realised what was oceurring, and had groped my way 
to the supply shaft where the air was blowing out. Here I 
joined several firemen in scraping away the heaps of 
gravel and large stones lying under the shaft, which pre- 
vented the lower door from being closed. The size of this 
heap proved the fact of the double charge. From two to 
three minutes elapsed before we succeeded in closing the lower 
doors. Of course everything was a)! over then, and the pres- 
sure, which had run down from 17 to 41b., was fully restored 
in the course of fifteen minutes. A clear and pure atm sphere 
accompanied it. The effect upon the human system, and the 
ears, was slight—no more than is experienced ‘in passing out 
of the air lock. 

Careful examination was made to see what effect the weight 
of 30,000 tons had upon the brick pillars and other supports. 
Although the pressure on the piers was 12 tons per square 
foot, these showed no signs of yielding. In the neighbour- 
hood of the water shafts and supply shafts, where there were 
no brick piers or other supports, a slight local depression took 
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crete under the shoe, but were easily repressed. There was 
no increase of air leakage. 

It was rather remarkable to notice that there was no rush 
of air in the immediate vicinity of the supply shaft, not even 
for several feet up the shaft; the action was one of free ex- 
pansion in all directions. 

The question naturally arises, what would have been the 
result if water had entered the caisson as rapidly as the air 
escaped? The experience here showed that the confusion, 
the darkness, and other obstacles were sufficient to prevent 
the majority of the men from making their escape by the 
air locks, no matter how ample the facilities. If the water 
entered as rapidly as the air escaped there would then be the 
same pressure of air during the whole time of escape. Now 
it so happened that the supply shafts project 2 ft. below 
the roof into the air chamber; as soon, therefore, as the 
water reaches the bottom of the shaft it will instantly rise in 


\it, forming a column of balance, and checking the further 


eseape of air. The remaining 2 ft. would form a breathing 
space sufficient for the men to live, and even if the rush of 
water were to reduce this space to 1 ft. there would b 
enough left to save all hands who retained sufficient presence 
of mind. 

(To be continued.) 


THE LENGTH OF CRANK PINS.* 
By Tueros Sxeet, C.E. 

Axy rotating journal being loaded has a tendency to be- 
come hot, the work absorbed by the friction of the bearing 
being changed into heat. If surrounded by a non-conducting 
material, all of this heat would be stored up within it, and 
the temperature would increase until the bearing was de- 
stroyed. The tendency to become hot decreases with the 
friction; and any means which reduce the friction also redace 
the tendency to heat. These are the use of materials for the 
rubbing surfaces that slide easily upon each other, aided by 
a good lubricant. a 

It is claimed by some mechanics that so long as a film of 
oil remains between, it matters little of what material the 
rubbing surfaces are.t 

There is, however, a limit of pressure, beyond which the 
lubricant is forced from between the surfaces. This limit is 
probably never reached in crank pins, and is certainly above 
2000 lb. per square inch of bearing. The bearing upon a 
erank pin is less than the projected area of the pin. As an 
example of the limit of pressure, a millstone 48 in. in dia- 
meter, weighing, with its spindle and gear, 2600 lb., can be 
run without excessive heating upon a point 1} in. in diameter. 
The load per square inch of area of the point is 2100 Ib. 
nearly. 

In computing the work of friction in a journal let— 

P=load upon the journal in pounds. 

d=diameter of the journal in inches. 

i=length of the journal in inches. 

N=number of revolutions per minute. 

J=Joules’ equivalent. 

S=coefficient of friction. 

The work of friction in foot pounds per minute: 


W=P. ge! 
at 


And the amount of heat stor: 
~ FF 

,-. = 

It is probable that every unit of area of the bearing will 
dissipate an amount of heat depending upon its condition and 
ndependent of the whole area. 

Let the number of units of heat dissipated by 1 square inch 
of surface on a crank pin in good order=q 


Indic 
horse 


power 


Name of Vessel. 


good lubrication—was independent of the diameter. From 
a number of cases in practice he deduced the value of * 
K =350,000. °.- t= _P- ¥- 
350,000 
where P = area of piston maximum pressure less back 
pressure. 

It is the object of this paper to determine a simpler 
formula for the length of the pin. As the tendency to become 
hot depends upon the work done by the friction it is propor- 
tional to the mean pressure upon the pin exerted during the 
stroke. 

Call the area of the piston= A, mean effective pressure p’, 

Ww =p’ ATEN. f. 
’ 
let s=stroke of piston in inches. 
ul » r 
»,- Pi A.28. N indicated horse power=I1.H.P. 
12 x 33,000 
+ yp! A. Wao LHP. X12 x33,000 
2. 8. 
substituting and reducing. 
-_L.H.P._ 33,000 12 
w= ans cy 
28. 2 
Now the amount of heat stored up is 
w 
> 
and as before the amount dissipated is 7. d. g. 
w 


1H. P- <33,000 x wa 
383,000 


af. 


* . 
** 


=Ld¢= 
= I. H.?. 


s. d, q 
let 7S x 33,000_ 100 
q J K/ 
then / —!. H. P. 100 
8 Ki‘ 
I. H. P. 
‘el 


nf 


sre8 cutee IE 


or K/=100 x 


This notation differs from that used by Mr. Van Buren, in 
that the mean pressure is used in place of the maximum 
pressure, and the length of the bearing in place of the length 
of the pin. Most of the engines in his Table carried the initial 
pressure in the cylinder about 7 per cent. less than the boiler 
pressure. Also they cut off at about five-eighths of the 
stroke. Therefore the mean pressure was about nine-tenths 
the initial pressure. Also the length of the pin exceeded the 
length of the bearing about 19 per cent. 

Therefore, K for this notation: 

= 350,000. x (0.9= 1.1) = 360,000, nearly. 
From Van Buren’s formula : 
_ P/N _ mean pressurex Nx A 
320,000 350,000 
From the proposed formula, 
y—mean pressure x Ax Nx2#x100 
$3,000 x K'x 5x 12 
"lace them equal to each other and there results: 
K1— 350,000 100 x 2__ 177 
33,000 x 12 

This formula is ego applicable to compound 
engines, for which it is difficult to determine 4 priori the 
pressures in the cylinders, while the horse-p ywer can be 
accurately estimated from the size and proportions of the 
boilers; orin the case of a marine engine, from the figure 
of the ship and the proposed speed. ; 

In this formula it must be borne in mind that / equals the 


ated 


Length Length Value of Remavis. 


of pun. of stroke. ‘ 


ne pili.) 


—— 





USN. = 
National 
olon ose eee | P.M.8.8. Co. 
California , «-- Anchor 
Adriatic ... ‘ - «.. White 
Quang-See 
Ville du Havre 
Celtic eee 
Nevada ... on obs 
Florida ... ° eee 
Adriatic ... 
Ormesby 
Manhattan 
Egypt 
Then, in order that the temperature of the t 
increase, we have 


#3407 


Solving for 7, | 


Star 17 


...| White Star 
US.N. cc 


U.S.N. .. 
+» White Star 


. U.S. Treas 
National 


eee ‘ 1 


| may 


make 


P.N. | 
* J 


| 


kK 
The above formulm were first published by Mr. Van Buren | 
in “ Strength of Iron Parts of Steam Machinery.” He also 


I 


- shed 3600 
1350 
B00 
1250 
0 
o 600 
1650 
2240 
2000 
1590 
320 


1700 





158 No trouble with pin. 
128 ~ os 

136 im - 
Uses water constantly. 


Requires great care. 
Worked cool. 


” ” 


” - 
36 Gives no trouble. 
"4 oR 

«” 


” ” 
5h ” ” 


19} 
length of the bearing on the pin, and not the length of the 
pin from face to face of cranks. ; 
From the Table of examples of practice given above there 

be deduced the following: Por a value of K'—more 
than 190—a stream of water Ras to be kept upon the pin- 
From 170 to 190 the pin will require close attention, perfect 
lubrication, and will be likely to heat with any neglect. 
From 150 to 170 ordinary care will suffice, while from 13! ¢ 
150 represents the best modern practice. 
Therefore, the best value of /: 

LELP. 


_LILP, 
130xXe 150 xe 








Mepats at Viewxa.—We have pleasure in noticing that 
Messrs. J. H. Wilson and Co., of Liverpool, have been 
awarded a Medal of Merit for their exhibits of steam cranes 


pointed out that the tendency of the bearing to heat—with 
place in the roof. The occurrence demonstrated the fact that es 


the pillars were strong enough to bear the whole load, and 
also proved the necessity of their erection. A few small 
springs of brackish and fresh water started beneath the con- 


| at Vienna, while Messrs. Whitley Partners’ exhibits have 
* From the Iron Age. received the same award for excellence of material an 
+ A lecture delivered before the students of the Stevens | workmanship, and the employment of improved machinery 


Institute of Technology, by Mr. Coleman Sellers, 1872. | and tools. 
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pe ase > INDU AT THE VIENNA | teristic of all these machines consists in the use of reels, are represented by a large number, to which 
T eT rin No. VI | friction gear with a separate disengaging contri- | belong the reelin tad bod the 
“e+ : : | vance for each spindle; the latter are provided | for warp, and those for weft. 
Br Dr. H. Grorue. | with flyers, and the threads to be doubled are i 


We have now to examine the apparatus, ma- guided by wire hooks at the ring 4 the 


chines, and tools, which are employed for the further | spindle. In the twisting frame for cotton the 
manipulation of the ey threads, or which partly | threads omg from the fiction roller round 4 glans 
assist and carry out the preparatory manipulations | rod in the water trough, and then over a second 
with the aid of the weaving process. Many yarns | roller, and passing back again underneath the 
are doubled after the spinning, and are used in that | glass rod are led over a third roller to the spindles. 
state as finished products (such as sewing thread, | The design and workmanship of these machines are 
&e.), or they are further prepared for weaving excellent. We can say the same of the twisting 





re 


WARPING FRAME, CONSTRUCTED BY THE ERSTE BRUNNER MASCHINEN-FABRIKS 


used, and two, three, or more threads have at first | out. 


with an electric stop motion, intended for fine yarns 
above the number of 100. Another reeling machine, 
exhibited by Mr. Leop. Phil. Hemmer, of Aix-la- 
Chapelle, shows a new self- “ -off” 
contrivance (invented by Stephan Omast), by means 
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WARP-DRESSING MACHINE, CONSTRUCTED BY THE ERSTE BRUNNER MASCHINEN-FABRIKS GESELLSCHAFT, BKUNN. 


knitting. For manipulation in the throstle, frame exhibited by Mr. G. Stein (formerly Fr. | of which, at the proper moment, the “ep clpiy ete g 
: or double throstle frames or weter frames are | Haack), of Berlin, which is well designed and carried | until then, is surrounded or made tight by a thread. 

com, Platt Brothers, of Oldham, also ex- | We shall have to say more about this machine on a 
) be wound from a large pirn, and after having been | hibit throstle frames, and show them at work on future occasion. We now simply mention here the 
ed on under a uniform tension, have to be sub- vigogna yarn, the uniform twisting of which is, as | Austrian machines, by Mr. Carl Arzt, of Vienna, 


mitted to the twisting action of the spindle and its | is known, difficult, however excellent the machines | and of the Erste Briinner Maschinen-Fabrik, of 
flyers. The twist will be the tighter and more com- may be. The difficulties are chiefly a correct fixing | Brinn, and farther those exhibited by Mr. H. F. 
pact the quicker the spindle runs, and the slower of the speed of the spindle, a uniform supply of | Kirchenmeister and Mr. Rudolph Voigt, of 
the thread is led on. The machines for this purpose | yarn, and the proper distance of the point where | Chemnitz. 


are very simple, but still there are many varieties | the threads are kept together from the entrance | 


n+ 


We also meet with well arranged and executed 


in the construction. For instance, Messrs. Franke | into the hollow flyers and the point of the spindle. | spooling apparatus, exhibited by Messrs, Mohring 


Brothers, of Chemnitz, known for their excellent ‘These conditions are well fulfilled in Messrs. Platt | and Co., of Berlin, and the Siachsische Webstuhl- 


‘wisting frames, exhibit at Vienna four different Brothers’ machine, whence its excellent working. | fabrik (Saxon engineering works for the manufac- 
machines of this kind, namely, one for knitting The machines for the purpose of winding the | ture of mechanical looms), of Chemnitz. Bg 
yarn, one for sewing thread, one for fine woollen | yarn from a roller in the reel on smaller rollers, | spooling machines of Mr. H. Livesey, of Blackburn, 


yarn, and one for cotton yarn. The charac- spools, cop tubes for further use, or from cops on | of Messrs. Kurmaul and Son, and of Mr, Honegger, 
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haveYalready been mentioned in a preceding 
article. There remain then the spooling machines 
by Messrs. Platt Brothers, and by Messrs. Combe 
and Barbour,’ of Belfast, of whicl? we shall have 
to say more on a future occasion, but may state here 
that the latter of these machines possesses especially 
many and interesting new details. In order to 
arrange the threads for the warp next to each other, 
various apparatus are applied for different materials ; 
those for silk we have already examined in a former 
article ; and for other materials few machines only 
are to be found at the Exhibition. 

The Erste Branner Maschinen-Fabriks Ges: 
achaft exhibits a warping frau f 
tion, in which especially the 
for the bobbins 3 of Bp CIAL 
practically arranged in the fi 
the advantage of requiring less 
ordinary arrangement. The application of support- 
ing rods for the threads prevents the falling off of 
broken threads. As will be seen from the illustra- 
tion on the preceding page, the threads pass united 
through the reed, the position of which can be altered 
by means of the roller a, and fin ling their way be- 
tween rollers and guide rods, pase through the second 
reed, and are wound up on the beam divided in 
tions by means of discs. In case of the 
threads or other irregularities, the machine can be 
stopped by the disengaging gear 4, and the corr 
winding up of the threads is secured by 
brake, consisting of a double-armed 
lever, one side of which is provided w 
board pressing against Mee » mass Of threads already 
wound up, whilst the other side carries an adjustable 
weight The whole arrangement of th 
rollers ia placed in a movable frame whi 
shifted to any section of the beam. 

In connexio ith thi 
the machin for e dres 
of the th 18 to Say 


with gummy 
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space than the 


to &8ec. 


bre aking of 


a mov ble 
rectangular | 


machir 
wa | . 


e threads 

plac lon the ym, iter j yh the 
dressing material, the thread press etween 
the two rollers 7 and g, and ar inderneath 
and round the reels 4, where ey are exposed 
to the heat from the on the 
flooring within w 


system of steai pipes 
provi 
a fan with four wings, which, rota 
driv tl r through the 
the surfac: 


The se reels are 
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windii 
I I ills, i 
‘imens of thes ar 
und ¢ 0., of Pa 
the same piace 
i first-named of , wi 
patent, has a self-acting arran nent for 
off the finished 
that attendance would be entirely unneces- 
yarn were without defects and uniformly 
The chief action of this machine is ina 
sm with clock-like details fixed on one 
two other machines are of less impor- 
hey are only partly self-acting, and for one 


i pirn and putting in & new 


ow to examine the auxiliary machines 
g, which have been invented and executed 
lucing of the pattern. In this 
lustry, th xhibition at Vienna is 
Of course, 


special 


lall former 
chanical lo 
provided with | 
st them 
‘ namely, the y 
sera. ;minder Brothers, of Keut 
find the known constructions « 
Hartmann, 
i Co,, and Hodgs 
struction is 1 
Platt Brothe: in the Austrian 
belonging o Mr. Melitzk , of Herr- 
i and of 
a future 


f Schénher 


ton-Strakosch, 


machine of 
onnar’s loo juar machines are 


ly by Mr. Wi m, of Vienna, 
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who is = fond ‘of jacquards with ‘eond platines. One} 
of the machines exhibited is of excellent workman- 
ship, and has 2640 platines, another one 1640, and a 
third one 408. The double jacquards with revoly- 
ing knives contain 1320 and 880 platines. 

‘The exhibition of reeds, the manufacture of which 
is now carried out by machines, specimens of which 
are also to be found at the Exhibition as men- 
tioned previously, is very numerous, and in general 
connected with other mill furnishings. Austria 
is represented by Mr, F. Gegendorfer of Vienna, Mr. 
Carl Winter, Mr. Andreas Kronberger, and Mr. J, F. 
| Surber, of the same place, and M. Jeb. Schulz, of 
| Asch, in Bohemia. In Germany we find the rich 
and beautiful collection of weaving tools by Messrs. 





found that is necessary. 
‘exhibited by Mr. August Bauch, of | 
Lichtenstein, paper pirns 
Riesler, of Freiburg, in Ba reeds and other 
weaving tools by Messrs. L. n, of Annaberg, E. 
Egelhaaf, of Bezingen, J. Wabzacker, of Bierbron- 
nen, and H. Bliattchen, of Cottbus. A rich collection 
of * maillons” and reeds is that by Mr. H. 
ninger, of Pfefficon (Zori ch). Mill furnishings and 
weaving tools are exhibited in the English depart- 
ment, besides those mentioned already previously | 
(IL. Livesey), by Mr, Barraclough, of Manchester, 
Messrs. J. Ingham and Sons, of ‘Thornton, near 
Bradford (shuttles and pickers for weaving and 
belting), aud by Messrs, Irvin and Sellers, of 
Preston. 

| Inthe French department we find the exhibits of 
| M. F. Orelle, of Lyon, Ferlat, of Lyon, and M. 
Durand and Souton of the same place. Italy is 


thing is to be 
find *‘ maillons 


tubes for 





| reeds exhibited by the 

ountry, Messrs. Mosé Sanrome and 
Milan: Regulators for looms are shown by Messrs. 
Liebau and Béttcher, of 

Arzt, of Vienna, whilst a nu r of re 
| of course, to be found on the looms exhibited. 

We have fi ially to mention the temples for the 
finished agp on the cloth beam, a good specimen 
of a new construction of which is shown by Mr. 
oe h M athis, of Dornbach ; 
both sides of the stuff a cylin ier 
poe, by the motion of which the newly woven 
portion is avongné to equal width with the stuff 
{ om ody finished to the cloth beam. 


gulators are, 
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Ix our notice « 


SE RAING 
i the m 
titute in Li¢ége we _ 
ers to the works h ckerill 
ng. The extent of th e works forbade our 
nto the details ni that notice, 
which their ! entitles them to a 
description, ich > now propose to 
following remarks 
from notes taken at the time of our visit, supple- 
mented by information kindly afforded subsequently 
by M. E. Sadoine, the di ‘ eneral of the 
In our observations we have not always been able 
to follow the relative order of arrangement of the 
various departments, 
the works in an irregular and inconsecutive manner. 
The Seraing Works are situated upon the igi bank 
of the Meuse, about six miles from the city of Liége, 
on the carboniferous formation which pedo the 
territory. ‘They cover an area of 200 acres, and are 
intersected by 22 kilometres of heavy 7; and 12 kilo- 
metres of light railways; they also contain a basin 
for shipping, which communicates with the Meuse 
by acanal. In them are carried on the operations 
of coal mining, coking, the reduction of iron ores. 
the manufacture of cast and wrought iron and steel, 
the construction of stationary, and 


WORKS. 


Iron ans 


havi M4 been cr 


locomotive. 





|marine en 


| work, "Lhe 
| which are 
| Namur, 


gines and 
machinery, and, in short, every 
company possess 
situated in the pr 
others being in Luxembour 
they produce all their own materia 
and wood. 


boilers, iron bridges, general 
engineering 
ir Own iron mines, 


g and Spain, and 
is except copper 
They also have a large shipbuilding 
establishment at Antwerp. 

Although the works are of such magnitude, their 
origin does not date so many years bac ck as might be 
supposed, their development having been very rapid 
They were established by John Cockerill, who was 
born at Haslington, Lancashire, in 1790, and whose 
father, ten years later, introduced t ™ manufacture of 
woollen machinery into Li¢ége. The busineas enabled 
him to aequire a large  -atcengy which, with his 





factories at Li¢ge, he left to his two sons, James and 


inces of Liége and} 





are therefore compiled | 


works. | 


mducted over | 





Gaggstédter and Son, of Chemnitz, in w hich evé ry | and pow rfule xhausting 
We next | the coal pits. 


by Mr. F.| 


| 





only represented in this branch by a collection of | 
first manufacturers of that | 
Fratel llo, of | 


| 
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hemnitz, and Mr. Carl} 
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this apparatus has on | 
covered with fine | 


| been used. 


ling r the 
| usedin unconfined spaces. 
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Jobn, at his death, which occurred in 1813. In 18]7 
| the brothers purchased the palace and estate at 
Seraing, which had formerly been the summer resi. 
dence of the bishop-princes of Liége. ‘There they 
at first established the manufacture of steam e ngines 
and flax machinery, and afterwards a flax-spinning 
mill. In 1822 John Cockerill went to reside at 
Seraing, and purchased the grant of the coal mines, 
and as soon as they were in working order he ip- 
troduced the smelting of iron with coke, and the 
manufacture of iron generally, according to the 
English method. In 1826 the first coke blast fur- 
nace was started, and operations on an extensive 
scale were commenced at the works with puddling 
furnaces, rolling mills, blowing and other engines, 
and dr: iwing mac hinery at 
In 1834, the first locomotiv: for the 
first Belgian railway was constructed at Seraing 
from whence, afterwards, -were supplied all th 
engines for the early Belgian lines. The 
continued to increase until the death of John 
Cockerill, which occurred in 1540, l 
company was formed to carry on the operations, the 











and in 1542 a 
t 


Pfenn- | present president being M. Piercot, burgomaster of 


the city of Liége. 

Since the death of John Cockerill, the works at 
Seraing have been further enlarged, aaa at the 
pre sent time they y occupy a position pe rhay 8 second 
only to those of Krupp at Essen. The collieries 
are four in number, and are worked at d pths of 
about 500 yards, by the aid of 24 engines, giving a 
total of 900 horse power, They give employment 
to 2400 workmen, and their annual producti 
350,000 tons. The company always keep 
fifteen hundred to two thousand tons of coal 
hand in case of a strike or of any other em rer 
The workings in the collieries were formerly carried 
on in hard ground by the aid of dynamite as a blasting 
agent, but for the last eight or nine months 
lithofracteur of Messrs. Krebs, of Cologne, only 
In a report by M. Sadoine upon 
use of the latter material, that gentleman stat 
that dy namite has the of inc 
miners by its deleterious fumes, 
That objectionab 
however, says M. Sadoine, disappeared at Sera 
with the substitution of lithofracteur, the ¢ 
generated not proving more baneful than tl 
ordinary gunpowder, whilst rege rK 4 losive pow 


disadvantag 
even 


efeatur 


| is de ve loped than with dynamite which hz lt 


| kilns, and 
| kilns. 


| power c 


lengines, the 


considerable economy in working by a redu 
the number of bore holes required. ‘lhe ¢ 
consist of four groups, compris 

twelve groups comp 

Connect d with “th I 

and thirteen st: 

lectively. ‘The 

wind, and 

washing machines, the kindly offer of 
by the workmen notwithstanding. The nup 
workmen is 140, and the annual production of 
is 140,000 tons. 

‘The blast furnaces are five 
stoves for heating the blast and tapping she 
ordinary pig iron. In this department ar 
engines of 480 collective horse power, and 30 
men, the annual yield being 55,000 tons 
of these engines are large horizontal 
only thing noticeable about t 
being a system of positive automatic lubricat 
This consists of an oil cup on each air cylinder, 
cock of which is connected with the engine in 
a way that at every stroke a drop of oil find 
way to the rubbing surfaces. ‘There a our 
blast furnaces now in course of 
producing steel pigs. 1 soe are 
iron and one for copper, em 
and six engines of ¥0 horse 
annual yield being 5000 ton 
these foundries was some’ 
time was allo wed in the 
visitors to witness the casting 
blowing engine, this cylinder being 
meter, 8 ft. stroke, and weighing ]2 tons I! 
casting was most successful. ‘(he foundries ar 
large and commodious, and are well fitted wit! 
cranes and other appliances, suited for the heavy 
work turned out there. The castings in and abou 
the foundries were decidedly good and clean. 

In the wrought-iron department there are 75 heat- 
ingfurnaces, 7 steam hammers, 12 rolling mills, and 
55 engines of 1900 aggregate horse power; tue 
workmen number 1240, and the annual p yroduction 
is returned as 40,000 tons in rails, girders, bar, 
and sheet iron. ‘The heavy plate mill is drives by 
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fine pair of Ramsbottom’s reversing engines, 


which present a very solid and handsome appear- 
ance, and which, being placed on good foundations, 
have given no trouble whatever. One peculiarity 
we noticed in these engines is that instead of being 
driven with a link motion with three eccentrics, as 
is frequently done in England, they are driven with 


straight Allen link motion. 

ing and punching of the rail ends was being 
carried on by the aid of several special machines, 
Continental engineers being more particular in this 
ct than those of our own country. They re- 
eat exactness, hence the importance attached 


t eration 
formed. A very fine mill by Collier, of Manchester, 
was at work rolling tyres for railway wheels, and 
a noticeable feature here was the care taken to 

re the identification at any time of every tyre 
rolled in this mill by impressing it with no less than 


thie oO 


en stamps. ‘This was no special occurrence, 
nour of the visit of the Iron and Steel 
Institute, but ordinary every-day practice. Besides 


we also found two vertical tyre rolling 
at the Seraing Works, which were 
chiefly for their antiquity, being of very 


mad 


In one department | 


and the care with which it is per- | 


primitive construction and early date—perhaps the | 


n the 


Continent, 
g spoke iron for railway wheels. 
In t teel works are ten Bessemer converters 
ffrom 5 to 7 tons (six of which are in course 
), 16 heating furnaces, 7 steam hammers, 
, and 
power collectively. This department 
workmen, and turns out 17,000 tons 
ially. ‘This yield, however, will be 
as the new and very 
Bessemer works are completed. The 
converters which we found at work 
turn out only three charges per day from each con- 
verter, which may be considered as a very low 
mpared with English practice, to say 
f American. The spectrum analysis is 


rs 
employs 560 
of st ann 
as s00n 


itly increased 


four 5-ton 


r ¢ 


used during the blowing process, although 
mind the man in charge of the blowing 
ry appeared to control the operations 


\ 

i 
the ¥ ; 
the chemist 


rather than at the spectroscope. Two 
novelties in detail were to be seen in this de- 

t The first of these was acanvas breeches 
und the ram of the ladle crane, and which 
1 to keep it clean, the canvas accommodat- 


of the 





ing itself to the ascent or descent ram. 

I nvas is kept wet by the occasional appli- 

‘ f a jet of water. The second little detail | 

wa piral spring placed over the hook of the 

g , which simple addition prevents jerking, 

es the m ld to be lifted steadily and 

‘ t accident. In the forges are 12 heating 

7 steam hammers, 70 smith’s fires, and 

f 288 horse power, the number of work- 

g 200, and the annual production 1500 

large and small work. Three of the steam 

hammers are of large size, and one was at work 

forging a steel shaft weighing 15 tons. We noticed 

ret that the furnaces were all ordinary coal- | 

yg, instead of being on the Siemens principle, 

w has met with such marked success in this 
| branch of industry. 

lhe machine shops are well arranged and ap- 

pointed, and contain 368 tools, includivg lathes, 

| planing, slotting, drilling, boring, and 


other machines. There are two hydraulic presses, 
4 number of portable, fixed, and overhead travelling 
and 20 steam engines representing 264 horse 
ver. ‘The workmen here number 1400, and the 
weight of the machinery produced annually is put 
at 0 tons, The largest of the machine shops 
it re cently been erected, and is exceedingly 

i, the disposition of the light being 
very good. A neat method of carrying the counter- 
g has been introduced. Two parallel lines of 

liron of [-section are carried one line on 

each side of the roof columns throughout the build- 
g, the channel iron being bent and returned round 
end column without a break. This arrangement 

ls great facilities for fixing the overhead motion 
my desired position. This shop is furnished with 
very good set of tools, a novelty being a machine 
for planing curved links, which, however, was any- 
ting but a sound mechanical arrangement. It 
consisted of a slide rest fastened upon the table of 
4 planing machine, having circular jaws struck from 
the same centre as the link to be planed. Hence 
‘lerent sized jaws are required for the various sizes 
ot links. The operations being carried on at the 
ume of our visit were fitting and machine work for 


we irrangec 


affor 








Another mill was engaged | 


marine, stationary, and locomotive engines, the cha- 
racter of the work being fairly good. We observed 
that the type of screw reversing gear for loco- 
motives, introduced by Mr. R. Sinclair, while on 
the Great Eastern Railway, was being freely used, 
as it also now is in France and on many Conti- 
nental lines. In the locomotive erecting shop six 
coupled outside cylinder locomotives were in hand. 
Instead of having travellers in this shop, all the 
lifting is done with cumbersome goliaths, which are 
at once unhandy and needlessly occupy a large 
amount of floor space. In the railway spring de- 
partment the work we saw was not such as would 
be considered of first-class character in England. 
In the heavy turneries some large work was in 
hand. On one of the boring machines was a cylin- 
der 3 metres in diameter by 3 metres long. ‘There 
were also in hand several pairs of heavy compound 
blowing engines, and also of oscillating marine 
engines, both of a similar type to those at present 
in the Vienna Exhibition, and the latter engines 
being of the same design as those which are success- 
fully driving the mail boats between Dover and 
Ostend. The tools in these turneries are remarkable 
rather for their solidity and sound make than for 
any novelty in their design. 

In the bridge-building department and the boiler 
shops are 55 drilling, bending, shearing, planing, 
rivetting, and other machines, 3 steam hammers, 
54 furnaces, and 1] engines of 120 collective horse 


| power, with 500 workmen, the annual production 


16 engines of various kinds, of | 





being 6000 tons. ‘The work turned out in the 
boiler shops is very good, the marking off being 
done in a systematic and workmanlike manner. Be- 
sides a number of marine and stationary boilers for 
general purposes, was one for one of the enormous 
locomotives now being constructed at Seraing to 
work the Liége incline, particulars of which engine 
we intend shortly to publish. The boiler shop 
boasts of a very good steam rivetting machine, in 
connexion with which we found a steam crane for 
hoisting the work about. 

All the plain cylindrical boilers have their ends 
flanged and dished out by a powerful press of 
good design. It consists of a wrought-iron girder 
framing carried on cast-iron columns, in one of 
which the steam engine for working the press is 
placed. A die having a rounded face is attached 
to a heavy vertical geared plunger, connected by 
multiplying gearing with the steam engine ; a matrix 
corresponding in size and curvature to the die is 
placed centrally beneath it, and the die descending 
upon the red-hot plate presses it into the required 
shape. ‘This press has a power of 200 tons. A 
boiler end 6 ft. in diameter was flanged by this 
machine whilst the visitors were present, and an 
excellent job it made. It will at once occur to our 
readers that it would have been better to have 
applied hydraulic power in this instance. Being, 
however, the only machine of its kind in this shop, 
it was more economical to have a small steam 
engine than to erect special hydraulic apparatus for 
this one machine. Outside one of the shops were 
two Sommellier drills operating on a block of lime- 
stone, and in an adjoining building was a pair of 
horizontal engines working under a water column, 
and which were employed in compressing air for the 
drills. These engines were illustrated by us when 
describing the. works of the Mont Cenis ‘Tunnel, 

The iron mines belonging to the company, by 
which they have secured a supply of iron for 100 
years, are not at Seraing, as already observed, but 
in the Liége and Namur districts, as well as in 
Luxembourg and Spain. They are 30 in number, 
and those in Belgium employ 17 engines, and 800 
workmen, the annual yield being 150,000 tons. 
The company’s shipbuilding yard is at Antwerp, 
where they construct both ocean and river steamers. 

It will thus be seen that so far, at the Seraing 
Works alone more than 7000 hands are employed, 
whilst the engines represent considerably more than 
7000 horse power. But this is notall, for there is 
a brickfield producing 15 millions of bricks per year, 
and giving work to a large number of hands, besides 
which there are 15 locomotives of small power for 
haulage purposes, and 420 workmen employed on 
the system of railways by which the works are tra- 
versed, and thus connected with the main railways 
of the country. The small engines used for shunt- 
ing and haulage purposes on the works are similar 
to those exhibited at Vienna, and which will be 
found described on page 405 of our last volume. 


' Besides the locomotives there are also 80 horses em- 


ployed about the works, 15 of them being in the 
collieries. From the annual report for 1872 it appears 





that there were 8912 persons employed on the works; 
254 steam engines of 7834 collective horse power ; 
the wages paid amounted to 8,500,000 francs; the 
fuel consumed amounted to 350,000 tons, and the 
produce is put down at 1,200,000/. 

It may readily be supposed that an establishment 
like that at Seraing does not consist wholly of work- 
shops and machinery, but that in such a community 
the interests and welfare of the employés receive 
some consideration. This is especially so here, for 
houses have been built for workmen, and attached to 
each department of the works is a large dining-room 
with a kitchen, proper arrangements being made 
for the custody of each workman's provisions. 
Similar arrangements are carried out at the collieries, 
where there are also baths for the use of the 
miners. There is likewise a wn ager from which 
medicine is delivered gratuitously to all those em- 
wees on the works and their families. On the 
neights of Seraing, a short distance from the works, 
and in an elevated and healthy situation, is a hospital 
built by the company. It has a special physician 
attached to it, and will accommodate between 80 and 
90 patients, the staff of nurses and attendants con- 
sisting of nuns. There is also an orphanage near 
the hospital, at which 45 children of both sexes are 
now being brought up, most of whom lost their 
a during a visitation of cholera at Seraing. 

Jesides all this the company extends its care to the 
future as well as to the present welfare of the work- 
men, and has established a society for relief and 
cera It is not compulsory on the workmen to 

welong to the society, but they are expected to join 
it, and every inducement is offered to them to do so, 

The company, however, in really deserving cases, 
grants, out of its own funds, temporary relief and 
pensions to those who do not belong to the society. 
We thus have an establishment possessing enormous 
resources, and being entirely sell nantaload and self- 
supplying, and independent of external aid except in 
the matters of copper and timber. ‘The company is 
managed by a board composed of five members, the 
active supervision of the works devolving upon M. 
Sadoine as director-general, who is assisted by 
twelve chief engineers, each of whom is ae in 
charge of a distinct department. The working staff 
have suites of offices, besides which there are 
arrangements for facilitating engineering studies ; 
there is also a library and a laboratory attached to 
the establishment, One thing which strikes the 
visitor to Seraing, is the extreme neatness and order 
which prevail throughout the works, and which is 
rigidly insisted on, Having known these works for 
the last fifteen years we particularly noticed the 
great change in this respect, which is entirely due to 
the able and energetic administration of M. Sadoine. 
Altogether the works are exceedingly interesting, 
and if there are some points of detail in which lessons 
might be usefully taken from us, there are others 
again in which some of our manufacturers might 
profit by a visit to the Seraing Works. 





PUMPING ENGINES. 

We have more than once had occasion to mention the 
pumping engines and water tower of the Erste Brtinner 
Maschinen- Fabriks Gesellschaft at the Vienna Exhibition. 
The latter we lately illustrated, and the former we illustrate 
this week by a double-page engraving, as well as by general 
views on the next page. The double-page sheet shows a 
side elevation and plan of the engines and pumps, while 
upon the next page will be found a section and plan of the 
general arrangement of the engines and boilers upon a smaller 
scale. 

The water is sucked from about 18 ft. 6 in. below the 
level of the pumps, and delivered into a reservoir on the 
top of the water tower, 155 ft. 6 in. (150 ft. Austrian) above 
them. The water pressure is thus nearly 70 lb. per square 
inch, and the steam pressure used is the same. The engines 
have cylinders 19.7 in. diameter by 43.55in. stroke, and 
the pumps are 11.9 in. diameter. Either engine can be 
worked by itself or the two together, at pleasure, and the 
quantity of water delivered varies from 6000 to 10,000 
cubic feet (37,500 to 62,600 gallons) per hour. 

The engines are of the Corliss type, very similar in con- 
struction to the engine exhibited by the Erste Briinner 
Company in the Machinery Hall. The gear is similar in 
design to that of Herr Reinecke’s, which we illustrated in 
detail on page 109 of the present volame. 

The eccentric works an irregularly shaped disc, which 
gives motion to the two exhaust valves, and to 
the two long levers placed on the side of the disc next 
the crankshaft. Catches working on pins in the tops of 
these levers open the steam valves by pressing against the 
ends of the spindles when the levers are pulled forward. 
The catches have curved ends behind, and when these 
come into contact with the fixed stops above them they 
are the catches raised above the spindles, 
and a strong plate spring on the back of the lever pulls 
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the spindle immediately back, and consequently closes the 
valve. Under ordinary circumstances the position of the 
stops is regulated by the governor; but, as in a pumping 
engine, there is no governor (the resistances being always 
the same, while the speed must be variable at pleasure), 
their position is regulated by hand by means of a hand- 
wheel through the simple arrangement of gear shown. A 
float in the reservoir, by an electrical arrangement, is made 
to indicate, in the engine-room, the water-level in the tank, 
and on the column below the handwheel just referred to is 
an index which shows not only the grade of expansion, bat 
the number of turns the engine is making (or ought to 
make) per minute, and the quantity of water it is deliver- 
ing, so that the man in charge knows exactly what his 
engine is doing, and what is the state of the water in the 
tank. Between the two cylinders, and underground, lies 
a cylindrical tubular feed heater, through which the exhaust 
steam passes, 

The pumps form castings entirely separate from the 
engines, to which they are only connected by wrought-iron 
stays. They are doable-acting, and have two suction and 
two delivery valves at each end. The valves themselves 
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are of india-rabber, and have wrought-iron back plates 
held down by spiral springs. The bushes sliding on the 
centre pins are of brass, and the valve gratings are cast 
iron. The delivery pipes are 10.7 in. diameter. A wrought 
iron wind-chest, which is divided into two parts by a cross 
diaphragm, serves as an air vessel both for the suction and 
the delivery, as will be seen from the engravings, and in 
addition to this there is the usual cast-iron air vessel just 
above the delivery valves. 

The two boilers (of which one is found sufficient to 
supply both engines with steam in ordinary work) are upon 
Dupuis’ patent. Each consists of a long horizontal cylinder 
communicating at the back with a shorter vertical one 
considerably larger in diameter, this latter containing 96 
tubes running from top to bottom. The furnace is under 
the front of the horizontal cylinder, and the products of 
combustion pass round the vertical cylinder, and down un- 
derneath it, and then upwards through the tubes and into 
the flue, as shown in the plan. The steam is taken away 
from the top of the vertical cylinders. 

The engines, pumps, and boilers, seem well and sub- 
stantially made throughout. 


Wrae Tramwars.—An improvement has been introduced 
in the construction of wire tramways, from which it appears 
probable that their value will be enormously increased. This 
admits of their being worked successfully on inclines as steep 
as | in 3, under circumstances under which no other means 
of transport could be carried on. In the neighbourhood of 
Bilbao, for nearly a year past, several have been at work con- 
veying iron ore in quantities as at as 500 tons per day 
over inclines as steep as 1 in 4 for distances of about 1} miles; 
and further contracts, we understand, have been entered into 
for the extension of these lines to more than double that 
length, the experience gained from their working, up to 
the present time, having proved very satisfactory. Similar 
tramways have been applied for the carriage of iron ore in 
Norway, at some valuable mines near Tafjord, where the ore 
is brought from a height of 1500 ft. above the shipping port, 
on an average incline of lin 2. Their adoption appears 
to be gradually but steadily increasing in all parts of the 
world, as we hear of several which have been lately 
started with great success in Martinique, Venezuela, and 
Chili. The ten mile line on this system, supplied to Her 
Majesty's Indian Government for the carriage of salt in the 
Punjaub, appears now to be about completed, and mst 
.atisfactory trials have proved its efficiency. 
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DETAILS OF FIRST-CLASS CARRIAGE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY THE GRAZER MASCHINENBAU WAGGON UND STAHLWERKS GESELLSCHAFT, ENGINEERS, GRAZ. 
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RAILWAY ROLLING STOCK AT THE 
VIENNA EXHIBITION.—No. IIT. 

TAKING next in order the carriages in the Austrian 
section of the Machinery Hall, we shall speak first of 
the exhibits of the Grazer Waggon, Maschinenbau und 

| Stahlworks Gesellschaft (formerly J. Weitzer and 
Co.) of Graz, These makers show two carriages, 
one being the first-class with sleeping compartment 
which forms the subject of one of our two-page 
engravings this week, while the other is a composite 
carriage constructed for the Kaiser Franz Sone 
tailway. 

The former carriage was constructed from the 
designs of the managing director of the works, Herr 
W. Eckerth, and it is, as will be seen, a four- 
wheeled vehicle, the body containing a sleeping com- 
partment with lavatory and water-closet, an ordi- 
nary first-class compartment, and a first-class coupé. 

| The general dimensions of the carriage are : 


ft. in. 

Length of frame... eee we 22 9 

Width between soles ove eve 6 0 

Wheel base ... “we eae oon 12 & 

Length of body inside ove ove 20 4 

} Width pm pas xe 7 10 
| Height ” ra ove 6 64 


The carriage has a frame of the pee con- 
| struction, to which we have before alluded as now 
being so extensively adopted on the Continent, the 
| soles being of channel iron, and the rest of the 
frame of timber. All the forgings connected with 
| the frame, such as the footboard hangers, the draw- 
| hooks, &¢., are exceedingly well finished off, and 
the smith’s work is throughout excellent. Beneath 
| the centre of the under-frame is fixed a heating ap- 
_paratus on Thamm and Rothmiiller’s system, an 
| arrangement which we have already described when 
speaking of the exhibits of the Kaiser Ferdinands 
Nordbahn. 

The body of the carriage, which has iron panels, 
| and is ae with a considerable ‘fall under,” is 
| supported by ten india-rubber cushion springs 
| placed five on each side, as shown in the side eleva- 
} tion and transverse sections. ‘These springs are 
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the bar N, and the bar L is 
i for raising the catch F of t 
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was the first to broach the establishing of iron works on the 








a 


tw s,in which lies embedded in irregular layers the 
Yeiuable ironstone of this district. The stone wears a dark 
‘rown appearance, and yields about 32 per cent. of iron. 
Soth coals are caking coals and sanhepalicly hard, The ash 
~ ‘he black bed coal is of a dark purple gold colour, similar 
pte — pyrites. This coal contains a very large per- 


—_—" " 
at provided on the roof at one end. The carriage 


i 
vi 






sade mm the neighb« 


-ypped out in several places, and in many others it lay very 
uw the surface, so that by making “bell pits” there 
1 be no difficulty in getting the ironstone. Within a 

es of Bradford there are at work the old-established 

P urishing works of Kirkstall Forge, which claim 
ave been the first establishment to use rolls for slitting 


as given te 


is the Bb 


th February, 1796, 


4 sub 


ated r] 


Sept. 26, 1873.] 
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1; outside buffers, a continuous draw bar with 
jute draw spring, and the axle boxes are made 
+ oil lubrieation. The vehicle carries nine first- 
isixteen second-class passengers, or twenty- 
: , and its weight empty is 9 tons, The 
e—which is well made—is shown as a speci- 
of the ordinary workmanship of the firm, and 
been specially finished for exhibition. 





THE BOWLING IRON WORKS. 
\r the meeting of the British Association at Bradford last 
. Mr. Carbutt read before the Mechanical Science section 
ring paper on “ The History, Progress, and Descrip- 
Bowling Iron Works,” by Mr. Joseph Wilcock, 






reral indications inthe Bradford district that 
was manufactured here at a remote period of antiquity. 
1 ved that the Romans both got and worked ironstone 
neighbourhood. Dr. Richardson, the eminent botanist, 

to Hearne nearly 200 years ago, stated that iron was 
urhood of Bierley, two or three miles 
m Bradford, in the time of the Romans, as upon a heap of 
s being removed to repair the highway there, he had 
ered a quantity of copper Roman coins. The ironstone 








into nail rods, this process having been carried on there 
far back as the year 1594, Thus Bradford and the district 


y claim to have made Koman implements of warfare, 
most probably Saxon, Norman, and old English ones 
wise. In fact, this department was carried on up to a 





recent period, when the Bowling and Low Moor Works 
factured cast iron guns and mortars. At or about 
James Watt was completing his invention of a rotary 
team engine, the introduction of which was only 
to inaugurate a new era in the history of the iron 
It was about this time that the Bowling Iron Works 
i, the first furnace being blown in in the 
fore that date, however, we have records 
works being in existence, and doing a 
iundry and smith work. But as works tor 

i res, they date from the year 1788, three 
rs in advance of the sister works at Low Moor. This was 
the trade of the best Yorkshire irons, now 
is for their qualities through the entire civilised 


mmence 


(35 Even be 
of the 


ted trade in { 
oning of 


ron Works may properly be considered, 
neer of that great prosperity which has 
1 samous amongst the commercial marts of 
world. Th ulation of the borough when the Bow- 
works were started would only be about 10,000, as thir- 
years later, in 1801, it was not more than 13,264, 
us the present population is over 150,000. The esta- 
ng of works of this kind, at which employment for a 
able number of men would be insured, must at that 
save been regarded as an event of much importance. 

rges, of Sandal, Wakefield, an ironmaster of repute, 





ind where they now stand, and to his knowledge of the 
essary minerais to produce @ superior iron 1s to be attri- 
e choice of the situation. 
ngine originally erected for blowing purposes was 
»wn a few years after it had been at work, and was 
aced by the one called the “Old Blast Engine,” now 
ting. This was considered to be a great improvement 
first one, as the valve gear was made self-acting. 
he engine, and constructed in massive masonry work, 
‘ waber for equalising the pressure of the 
r mill and a plate mill were started soon after- 
re also driven by a steam engine, a consider- 
n of which was constructed on the spot. We find 
Smiles’ Lives of Boulton and Watt” that notice 
the Bowling Iron Works, near Bradford, of pro- 
gs against the company for the recovery of dues. On 
»wling Company offered to treat, and young Watt 
to Leeds for the purpose of meeting the repre- 
the Bowling Company on the subject. On the 
he wrote his friend Matthew Robinson 
as follows:—‘ Enclosed you have a copy of the 
f peace, not amity, concluded at Leeds on Saturday 
between me, Minister Plenipotentiary to your Highness 
the one part, and the Bowling Pirates in person on the 
er part. I hope you will ratify the terms, as you will see 
y are founded entirely upon the principle of indemnity 
past and security for the future.” On referring to 
vate ledger of these works of that date, we find that 
aty of peace referred to was purchased at the price 





toe air ch 





WY 


tatives of 











stratum around Bowling is part of the most ex- 
ive and valuable coalfield in England, stretchiag from 
y or Nottingham to this district, a distance of 60 miles, 
‘ranging about 8 miles broad. The seam of coal called 
better bed,” which is one of the valuable elements 
ssary for the production of the best quality of iron, is 
pon a peculiar hard silicious sandstone termed 
unmediately above the black bed coal, and resting 
is an argillaceous stratum of the mean thickness ot 











‘ge Of pyrites in a state of intimate mixture in the coal, 


plate mills. 


late of Crewe works, 


2000. 


power, 


ing water for the boilers. 
thirteen, and helve hammers two. 
maintained by thirty-three boilers of from 20 to 50 horse power 
The number of hands employed at the ironworks 
is upwards of 1000, thus making a total of upwards of 3000, 

The yield per cent. on the raw ore is 52 per cent. of iron, and 
on the calcined ore 42 per cent. iron. 
relative quantities of minerals for producing 1 ton ot Bowling 
pig iron :— Raw ore, 3 tons 3 ewt. 3 qra. 27 |b.; 
2 tons 7 ewt. 1 qr. 26 Ib.; limestone, 18 ewt. 2 qrs. 12 lb.; 
coke, 2 tons 5 ewt. 0 qrs. 9 Ib. 
used to produce 1 ton of bar iron (finished) is 1 ton 12 ewt. 
The limestone is obtained from Skipton, and is 
The sulphur in all the 


each. 


1 qr. 25 Ib. 
called locally “Skipton old rock.” 
samples varies only very slightly, and may in fact be con- 
sidered identical, the difference in the results not being more 
than those due to the errors of experiment. 
in all the samples exists in precisely the same quantity, the 
whole of this element present in the ore combining with the 
iron. 


ling, now 


or oxidising hearths. 


tyres. 
the centre of the bloom, forming it into a ring of iron. 
The ring thus made is hooked on the beck of an anvil and is 
hammered with a suitably shaped hammer head to raise 
up the flange, the ring being constantly rotated on the 
beck between the blows of the hammer, so that all parts may 
be evenly worked. 
begins to have some resemblance to a tyre, and is then 
rolled out. 





at it cannot bi the ash fuses readily, is slightly 


seen ; 


alkaline (due to lime), and containing sulphide of iron and a 


very large quantity of oxide. 


The works comprise six cold blast furnaces, from which 
about 360 tons of pig iron are ran per week, five refineries, 
twenty-one puddling furnaces, forty heating furnaces, an 
extensive forge, a tyre mill for rolling stee! and iron weldless 
tyres, one guide mull, one bar mill, with 15 in. roils, and two 
A third new plate mill is nearly comploted. 
The powerful reversing engines to give motion to this mill 
are on the principle introduced by Mr. John Ramsbottom, 
and when the mill is completed 
plates can be rolled of the largest superficial area ever yet 
attempted. 

There is also an extensive steel works for making crucible 
steel, having about 100 pot furnaces, and which is now in pro- 
cess of extension and improvement by the erection of new fur- 
naces on the Siemens and Siemens-Martin principle, to be 
worked by Siemens’ regenerative gas furnaces. An engineering 
works comprises, foundry, smithy, boiler-fitting, miilwright, 
wheel-wright, and fitting shops. 


The Bowhng Company itself supplies almost 


to give motion to the various machines, 


I have made a sketch of the original blast furnace at Bow- 


I have been told by some of 


iron, 


The puddled iron is taken under the steam hammer 


“ nobblins.” 


and The stampings 


The 


From stampings are made the Bowling iron weldless 
A hole about 5in.in diameter is punched through 


At the end of this process the ring 


The steel works were erected in the year 1866, and the 


steel manufactured is crucible steel, produced in the ordinary 
manner in furnaces heated by coke. 
from Bowling plates, and its conversion into steel is effected 
by the addition of suitable quantities of carbon, chiefly in- 
troduced by spiegeleisen, and also by a mixture of steel 
scrap. Of the steel produced, a part ie used for making tyres 
from ingots in a similiar manner to iron tyres and general 
forgings; and a considerable portion is used for making 
castings of all descriptions, where strength, with lightness, 
is the desideratum. 
are partly completed, for applying Siemens’ gas process for 
melting the crucible steel 
Siemens- Martin furnace is also in course of erection for the 


The iron used is serap 


Arrangements are now being made, and 


in suitable furnaces; and a 


all the coal 
and ironstone which it consumes, its collieries extending 
five or six miles in various directions, and the main pits 
being connected together and with the iron 
tramways worked with wire ropes. 
these tramways is 21 miles, the number of pits 42, and 
the number of hands employed in them is more 
To work the pits 61 steam engines are required, 
having cylinders varying from 7 to 70 in. in diameter, and 
to supply them With steam 81 steam boilers are required of 
from 10 to 60 horse power each. 
blast engines, with blowing cylinders, varying from 76 to 
84 in. in diameter, and 14 engines of from 2) to 60 horse 
besides 
numerous smal! engines driving separate machines and pump- 
The number of steam hammers is 
The supply of steam is 


works by 
The total length of 


than 


In the iron works are three 


The following are the 
calcined ore, 


The quantity of pig iron 


The phosphorus 


in existence and working to within two or three 
weeks, presuming it might be interesting to some of th 
members of the Association. 
the oldest inhabitants of Bowling, that there was only one 
tuyere at first, but two have now been used for many years, 
the nozzles being 2}in. in diameter, and the pressure of 
blast supplied to this and the other furnaces 32 oz. 

The iron for plates and bars is taken direct to the refineries 
The metal is placed upon the hearth, 
covered with coke, and a biast is forced over the surface. 
Two tons of refined or plate metal are produced from each 
charge, which is run into moulds cooled by water, the refined 
metal being about 2 in. thick, and 12 ft. long by 4 ft. broad. 
From the refineries the plate, or refined metal, is taken to 
the puddling furnaces for conversion into majleable iron in 
the usual manner, by charges of about 3 ewt. at a time, and 
each puddling furnace is charged ten times a day. 
quality of the iron necessitates more attention from the pud 
dler than the commoner classes of 
extra attention and a uniform quality a premium is given to 
the puddlers who have produced the best specimens during a | 
turn. 
to knock out the slag and impurities, and is made into what 
are called “ stampings” 
are broken into several pieces under fall-hammers, piled, 
heated, taken under a steam-hammer, and made into blooms, 
or billets, in which state they are taken to the bar or guide 
mill, re-heated, and rolled into round or square bars, angle 
irons, rods, or such other shapes as may be required. 
nobblins are piled, heated, taken under the steam hammer, 
and made into blooms, or slabs, of various sizes, and after- 
wards to the plate mill, where they are re-heated and rolled 
into plates. 


The 


and to insure the 


conversion of pig iron into steel; this furnace will produce 
four tons of steel at one operation. 

The engineering is done in one extensive range of build- 
ings, where the whole of the work and new plant required 
to keep the collieries and works described in repair are made. 
This department is also devoted to the construetion of 
engines, &., for the market. In the model-room—one of 
the finest in the ecountry—isa model from which the first 
wheel was cast for Blenkinsop’s locomotive. The boiler shop 
is now being extended so as to be capable of producing from 
two to three boilers per week. The foundry has been recently 
rebuilt upon the old site. 

The distinguished qualities of the Bowling iron are hardness 
with great pliability, homogenity and uniformity of texture, 
capability of withstanding the action of fire, and of receivin 
a brilliant polish, it being used extensively in the Shefliel 
trades on account of the last-named virtue. Works established 
in the infaney of the iron trade and producing a superior 
quality of metal—quality being always preferred to quantity 
whenever the alternative presented itself—must naturally be 
disposed to conservatism. Besides, repeated experiences have 
proved the necessity of keeping to the original mode of 
working with the minerals and iron.. It is rarely known to 
what purpose or tests the iron may be put to on leaving 
the premises, but it is known that it will have to withstand 
usage such as no common iron or any other iron but charcoal 
iron perhaps could do, and it was for the latter that tho 
Bowling iron was originally manufactured as a substitute. 
Keeping in view the production of a uniform quality, changes 
of whatever description have been jealously regarded, and 
those that have been made have only been arrived at by very 
gradual stages. 

Mr. H. W. Ripley, on behalf of the Bowling Iron Com- 
pany, said that the works were started in the latter part of 
last century by three gentlemen, who each subscribed 5/, for 
the purpose of testing the quality of the iron ore which was 
found there. They had a few years ago expended over 
12,0001, in new engines, which had paid for themselves in 
18 months by the economy effected. 


WRIGHT'S PATENT LIGHT. 
To rug Eviror oF Exatngenine. 

S1r,—Your number of the 12th inst. contains a letter 
signed “ N. 8.,” in which he claims to place a few facts (a soli- 
tary one) before your readers and the public, defaming 
Wright's patent gas. 

The letter was dated September the Sth, at which time 
only one solitary complete apparatus had been made, and 
this was that from which Mr. Wilkinson, of Sheffield, made 
his tests. This apparatus was removed to London on Sep 
tember the 5th, and was set up onthe 6th. On Monday the 
hth there was no other complete apparatus in existence. 

By some other means, therefore, “ N.S.” states that he 
has succeeded in wasting one gallon of fluid in carbonising 
100 ft. of air; this is his solitary fact. The experiments on a 
smal! scale in working out Wright's patent have resulted in 
producing at the rate of 1200 ft. of good gas per gallon. 

It is, however, an accepted formula among disinterested 
scientific men, who have studied the subject of air gases, and 
experimentalised solely in the interest of science, that a gallon 
of petroleum prepared for the purpose will carbonise about 
600 ft. of air. The peculiarity of Wright's patent would 
tend to increase this quantity. We are content, however, to 
aceept this formula ot 600 ft. 

The result of a prolonged trial shows that while 1000 ft. of 
coal gas burn through a given set of pipes and burners, not 
more than 300 ft. of air will be used during an equal period 
through the same pipes and burners, thus showing that 
8000 tt. of air gas correspond with 10,000 ft. of coal gas. 
Assuming these facts, the result of considerable experience, 
for the especial purpose : 

5 gallons at 2s. 3d., making G0Oft. per £ «, 4. 





gallon, equal to S009 ft. of air gas ow 9 TS 
10,000 ft, of cannel gas equal to JU00 ft. of 
air gas at 6s. per 1000 ft. one 3.0 «0 


which is the price charged by gas companies. And this is 
the proportion that the patentee expects to announce when 
the experiments are completed—onr-filth the present price of 
cannel gas. 
The apparatus with which the experiments have been 
made was an old leaky tube; nevertheless, during the last 
week it supplied nightly, at full power and most brilliant 
light, 136 burners, at a cost of ls. 4d. per hour. 
There is no skilled labour required. A man to work a 
pair of bellows daily for twenty minutes ; and at intervals of 
one to three months, according to circumstances, refilling the 
cylinder, is all the labour needed for a house using 150 to 
200 lights. 
Your correspondent “ N. 8.” further suggests the failure 
of the American oil wells. Surely if he honestly believes bis 
own statement, this is unnecessary. The Titusville Herald 
informed us, two weeks backs, that eight new wells, opened 
on the Star and Troutman Farms, produced 1,200,000 gallons 
daily, and there are seventy-four more wells now going down 
in the vicinity. ,This is one very small district, enough to 
supply the world with air gas. 
the fact is, that a method has been discovered by Wright, 
and has, at great expense, been scientifically treated and 
perfected, producing a light superior to any other yet known 
in brilliancy, purity, and safety, of the most simpic appara- 
tus, requiring no skilled labour, and last, not least, of un 
equalled cheapness. 
I'he apparatus is on view at the offices of the representa- 
tives of the patentee, Messrs. Sludden Brothers and Co., 
Albert-buiidings, Queen Victoria-street, London, E.C. 

We are, Sir, yours faithfully, 

Rewnie axp Wrert. 

39, Lombard-street, C.E., September 24, 1873. 
[ Messrs. Rennie and Wyett’s calculations are of a very 
sanguine kind, It would be interesting to know something 
of the photometrical experiments on which they found their 
belief as to the relative illuminating value of Wright's and 











cannel gas.—Ep. E. | 
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GOODS LOCOMOTIVE FOR THE BAVARIAN STATE RAILWAYS, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY HERR T. A. MAFFEI, ENGINEER, MUNICH. 
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LOCOMOTIVES AT THE VIENNA 
EXHIBITION.—No. X. 


Herr T. A. Marret, of Munich, shows in the 
German section of the Machinery Hall, a very 
highly finished goods engine intended for the Bava- 


rian State 


Railways. This engine—of which we 
give engravings on the present page and page 250, 


is the 900th locomotive turned out from Herr Maf- 

fei's works, and belongs to a class of which that 

maker has constructed some 250 engines, these loco. 

motives having been furnished to the Bavarian 

st Railways, the Eastern Railway of Bavaria, 

es of the Palatinate, the Western Railway of 
Bavaria, and the Crown-Prince Rudolf’s Railway. 

Referring to our engraving it will be seen that the 

engine is constructed on the Hall system, with out- 

cylinders, outside frames, and with outside 

s having the axle bearings formed on their 

rhe cylinders, which are placed in a slightly 

ned position, are 19.13 in. in diameter with 26 in, 

stroke, while the piston rods are extended through 

t front covers to afford support to the pistons. 

l de valves are of the Trick pattern, giving a 

pening for admission, and the valve gear is 

\llan straight link type and is placed inside 

wl s. ‘The tyres, axles, cranks, connecting 

pling rods, piston rods, and guide bars are 

i and all the working gear is well propor- 

ed and very highly finished. The guide bars, it 


noticed, are simply strong straight bars, of 

tion throughout, while the bracket which 
carries them is placed well forward, the bars project- 
ing through it for a considerable distance. This 
arrangement of the guide-bar bracket is undoubtedly 
& good one to adopt, and affords far better support 
to the guide bars than if the bracket is placed at the 
ext end of the bars, as is usually the case. The 
pian of placing the guide bar stay, er motion plate, 
well forward, has been adopted of late years in En- 
g\ish practice for inside cylinder engines ; but Herr 
Maffei's is the first locomotive on which we have 
Seen it resorted to where the cylinders are outside ; 
although with the Hall engines, so largely used on 
the Continent, it might be very generally adopted. 
The frames of Hemr Maffei's engine are made of 























| the old double-plate form, and they are connected | 
At the front end, | 


by very deep transverse stays. 
also, the frames are continued up to the leading 
buffer beam with the full depth they have at the 
cylinders, and the leading buffer beam is also made 
that depth, it being merely cut out to lighten it, 


as shown by the half-front elevation on the present | 


page. This arrangement considerably stiffens the 
front end of the engine. ‘The buffer beam is, it will 
be noticed, made very short, it terminating just out- 
side the frames, so as to allow of access to the 
cylinders. The total width of the engine is 10 ft., 
a width very considerably beyond those admissible 
on English lines, The axle-box guides are furnished 
with adjusting wedges, The wheels are 4 ft. ] in. 
in diameter, and are arranged with a total wheel 
base of 10 ft. 5in. only. As in some of the other 


six-coupled engines at the Vienna Exhibition, of | 


which we have already had occasion to speak, the 
springs of the driving and trailing wheels are con- 
nected by compensating beams, the effect being, as 


we have already pointed out, to materially diminish 


the control of the springs over the longitudinal 
oscillations or pitching motion which, in engines hav- 
ing so great an amount of overhang, must at times 
necessarily be set up. We may mention here, by- 
the-bye, that in the engine at the Exhibition the 
whole of the spring gear is got up bright, a cer- 
tainly unnecessary expenditure of labour, and one | 


that, to our eyes, does not improve the general | 


appearance, 

A special feature in the locomotive under notice 
is that it is fitted with the Heberlein brake, the | 
brake blocks being of cast steel, and being applied 
to the leading and trailing wheels, while the brake | 
gear itself is actuated from the driving axle. The | 
arrangement of the gear will be best understood by 
reference to the elevation and sectional plan on 
page 250. On examining these views, it will be seen | 
that the transverse frame stays before and behind | 
the driving wheels are connected near their centres | 





| ordinary way, as shown in the engravings. 


| firebox casing, just above the 


of weigh-shaft situated above them, this shaft 
extending out to the side of the engine, and being 
furnished at its outer end with a lever actuated by 
a rod from the footplate. By this arrangement the 
levers above mentioned can, when desired, be 
allowed to fall, when the friction dise they carry is 
forcibly pressed against a corresponding disc fixed 
at the centre of the driving axle, as shown in the 
plan. Motion is thus imparted to the friction disc 
carried by the levers, and this motion effects the 
winding up of chains, which draw upwards the 
hind end of a long horizontal lever keyed on a 
brake shaft extending across the engine be- 
tween the leading and driving wheels. From this 
brake shaft the brake blocks are actuated = 

1¢ 
Heberlein brake is just now being regarded with 
considerable favour on some of the Continental 
lines; but we cannot regard it as an arrangement 


| to be admired, and it certainly does not appear to 


possess any essential features distinguishing it from 
other friction wheel brakes which have been ex- 
perimented upon, and, with one exception, aban- 
doned, both here and in America. 

The firebox of the engine uuder notice has its 
crown stayed direct to the roof of the firebox casing 
—there being no girder stays—but instead of this 
being done by stays screwed into both plates, the 
connexion is effected by links with pins at each end, 
as shown in the transverse section on the present 
page. ‘Transverse stays are also carried across the 
crown of the firebox, 
as shown in the same view. ‘The inside firebox is 
of copper, and is of the following dimensions : 


ft. in. 

Length at to ose oon , 4 7% 
- bettou ove ose oe ove 49% 
Width at top ie i me 

” bottom ... eve ee eee 3 9% 
Height at front ove , @. 
back ove ove ove 41 


The boiler contains 18] tubes, these tuabes—which 


by a pair of longitudinal frames, which serve to | are 2in. in diameter, by 13 ft. 5jin. long between 


support the fulcra of a pair of bent levers, which | 


tube plates—being of iron with copper rings at the 


carry between them a friction wheel or dise, These | firebox end. The external heating surface given by 


levers are loaded at their free end, and they are | 


connected by a link to a short arm on a kind | feet of firebox surface, 


the tubes, is 1280 square feet, which, with 80 square 
makes the total heating sur- 
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ea is 2442 miles. They take, 
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in ordinary service, trains of 
of 60 kilometres 
e with a gradient 
sat a speed of 








the generally 
h they are being 


page 246, it will 


frames, outesidk 








the latter | system of which we some time ago gave an ac 
ch we shall | in Enorxeerinc, but which has, in the pres 
in beer applied to a locomotiv for the first 
time The ger arrangement and act f 
+} y will proba be best ref 
ence to the skeleton diagram, y 
a n the present page; Fig. 2 \ 
wed, From these views it w ee 
t] cylinder is fitted with a main \ 
pa n valve working « ts 
{ t is Deir driven by tl ordina re 
ba al ‘ l been uly « | 
ta that wi the expansion valve re« f 
the supplementary gear, desig 
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to 
being given to it as follows: Referring to the sid 


1 

" og ‘ " . . » 
page, it will be seen that in addition to the ordinary 
f r 









firebox stays are drilled for a portion of ther 
length. ‘The boiler is fed by two Friedmann’s ip. 
jectors of 7 and 9 millimetres respectively, while 
the pressure gauge is made on Rau's system, a 








it by an internal lamp. 

The working gear is of very neat design and good 
work! anush p. The eylin lers are lubri« ated } 
lubricators on the ¢ alnOZZY al d Schloesser’s syst 


and the piston rod and valve-spindle glands ar 
l 










gl 
with the metallic packing of the same pa. 
tentees The valve motion has, as we have already 
stated, some special features, and these we must 





The gear is constructed on Guinotte’s syste: 














age 246 and to Fig. 1 on the present 









< common to the Walschaert gear there 
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a similar but smaller link, placed slightly 














Biggar. The mason work is of red hewn sandstone, and on 
it there rest ten massive iron beams, with iron connecting 
rods, and trellis work. The roadway, which has been con- 
siderably reduced, is now 42 ft. wide. Mr, John L. Murray, 
of Heavyside, is the contractor. 


Opening of a New Dock at West Wemyss.—At West 
Wemyss, in Fifeshire, a new dock has just been opened, 
which is intended more ially to aid in the development 
of the coal trade of the district. A snug, commodious, and 
handsome dock has been constructed at a cost of about 
10,0001, The contractor is Mr. Honeyman, of Ladybank, 
Mr. Leslie is the designer of the dock, and the contract for 
the dock gates was exeeuted by Messrs. Brown and Co., 
Kirkealdy. There are three principal berths, north, west, 
and soutig and respectively, 196 ft., 129 ft., and 100 ft. long. 
It is intended to make a uniform charge of 3d. per registered 
ton on the vessels using the docks, simply to keep it in re- 
pair, and not as a source of revenue. 





Sir John Hawkshaw's Report to the Greenock Harbour 
Trustees —The report which has been looked for from Sir 
John Hawkshaw upon the condition of the Clyde navigation 
channel opposite the Garvell dock, Greenock, has been re- 
ceived by the Harbour Trustees of tho town, and by them 
—— to the Clyde Lighthouse Trustees for perusal and 
decision, 


The Caledonian Railway Company's Report.—In their 
half-yearly report just issued the Caledonian Railway com- 
pany’s directors announced that the block system and the 
interlocking apparatus continue to be applied as rapidly as 
possible on all sections of the line where their adoption ma 
be of advantage. They also say that the experience which 
they have had for several years of the value of steel, asa 
substitute for iron rails, on those portions of the railwa 
where, by way of experiment, relaying has been done with 
steel, is so strongly in favour of that material that they pro- 
pose to use it extensively in the future maintenance of the 
line, and to charge capital with the difference in price between 
iron and steel. 


The North British Half-Yearly Report.—In the locomo 
tive department of the North British Railway system, out of 
a total increase of 42,0001. during the past half year, no less 
than 29,000/. is due to the enhanced prices paid for coals ; 
and the additional wages in the Seven departments amount 
to nearly 30,0001. 

NOTES FROM SOUTH YORKSHIRE. 
Suarriziy, Wednesday. 

Owen's Patent Wheel, Tyre, and Arle Company ( Limited), 
near Rotherham.—The directors of this company have re- 
ported to the shareholders that they are unable to present a 
balance-sheet ; but state that they have given notice to the 
holders of 10 per cent. preference dividend shares that they 
will be paid off on llth of March next. No dividend will be 
paid at present on the 7 or 10 per cent. shares, but the 
directors are hopeful of the future of the concern. 


Improvements of, and Additions to, Works at Sheffield 
A new steel warehouse and range of machine s! 


hops are being 








erected in Percy-street, Neepse nd, on behalf of the Sheffield 
Steel and Manufacturing Company (Limited). New steel- 
melting furnaces, machine shops, and works for the manu- 
facture of seythes, sickles, &c., are nearly finished in New 
Hereford-street, for Mr. W. A. Tyzack. Sundry alterations 


| of, and additions to, the Vulean Foundry, tilting forge, roll- 


| of new offices, wire mills, & 





is provided Wheels and Frames—Continued : ft. in. 
further forw ard and at a higher level. T his link, Distance from centre of leading axle to 
which we shall for the purpose of distinction call outside leading buffer beam on 5 3 
; tary expansion link. has it ee Total length of engine over buffers 27 10} 
the supplementary ¢ — 100 ae » 288 Me Uppel Distance between frames... a ein 3 11} 
m mnecte d by a rod to a prolongation of the _ Least section of frames 1 in. by 12,, in. 
vibrating lever, which in the Walschaert’s gear | Boiler: 
emmunicates motion to the main slide, while it Length of barrel ... is ~ 10 6 
llates on a point situated somewhat below its pace I ge 4 0 
: : ; ‘ : T ) »b ; 9 
nt the support on which it oscillates being the Width CS SCOR GAN eee S PA 
. . eee eee e z 
el 1 of a second vibrating lever, the lower Length of smokebox 29 612 
4 ot Ww hich is connec ted to the crossh¢ ad. The Diameter a We se 4 1} 
plementary eX] ansion link has thus a compound Length of inside firebox a 5 7 
tion, due to its upper end being connected to the Width ” » greatest ... 3 5 
- . e- . . s Q 99 
r actuating the main slide, while its point of ll ht » lea 4 , “ > ti 
: - eigh reatest ... irae é 
' nsion is ved by its connexion with thé g 2 — r 3 78 
= +] > ae ; . F . > = t 7” " ” i 5 « ‘ ig 
ead, Fi the supplementary expansion link Thickness of plates of boiler shell tea. 
the motion is communicated to the expansion slide ~ os inside firebox 
rdinary radius rod. the position of this rod (copper) . one eee oe 0 O51 
; vorné by a weigh-shaft which is ind pen- Thi kness of firebox tubeplate (« pper) 0 094 
7 j : Number of tubes ... oo 228 
t t main reversing lever, and to which for Di : , "es 
ei t iameter outside 0 77 
we shall give the name of the expan- Thickness . 0 0.078 
weiut ft. Length between tube plates ae 10 104 
| shafts are led across the top of the Diameter of chimney inside, least l 1 
‘ ng, and for convenience, and to obtain ” ” ” greatest ... 1 9% 
t arrangement, the main weigh-shaft has | Heating Surfaces: 
tubular, and the expansion weigh-shaft Fire! aq. ft. 
: ' : , irebox tee 66) 
tn gh I is a le iding feature Tubes (outside) ae 11214 
G te gear that the expansion gear when . 
i ff, has the same action, whether Total with external tube 
s going forward or backward, and in surface ... bie 1198 
I s unnecessary, therefore, to Internal tube surface one 1072 
“fr : ‘ot th int al tube 
th the expansion gear. ‘The reversing Total with internal tu 
- } : "i surface ... ese 1148} 
V a quadrant having three notches Grate area 17.9- 
t rr ding to forward, mid, and Pressure of steam ese 118 lb. per sq. in. 
l gear respectively ; the expansion weigh 
‘ ( r hand, is actuated by a screw, | Weight of Engine Empty tons. 
\ » Inadte . 75 
es tl xpansion to be set to any de- a pr cae ses 
f , Bone: p couple: 9.7 
{ t range available. The Table | tia oa 
pposite pag shows the action of this | Total weight empty ee 30.54 
| y a full-siz 1 model constructed at Weight of Engine in Working Order: 
f the Grand Central Railway at Lou- On leading wheels 11.29 
. . ore » ~s a o1 99 
I s recorded in the Table are for fors On ccupled ,, ere ore 212 
t those f ack gear are sensibly the aos , . More 
rt wck gear are sensibly the Total weight in working 
| ided that when the expansion gear onder : 82.61 
‘ full admission, the main gear may be <= 
3 y as if there was but a single slid NOTES FROM THE NORTH. 
Giascow, Wednesday. 
: rr 13 : 1. la- ¥ -et.—The pig-iro e 
ition recorded by the Table is un-|. ©4990 Pig-Iron Market.—The pig-iron warrant market 
rf “oe ar omenie Xs is not nearly so excited now as it was three or four weeks ago 
very good, but we ourselves Scarcely AP- | but. speaking generally, there is a considerable amount of 
t ght additional economy which | business doing Last Thursday's prices fluctuated between 
iditional expansion gear will effect | 115s. 3d. and 114s., the closing price for sellers being 114. 9d. 
wire-drawing and loss due to exces- As low as LiSe cash was accepted on Monday, sellers asking 
n will compensate for the extra com- | 113s. 8d. at t 1e close. _ Yesterday's prices ranged between 
F ¢ R. cae ho wn due lils. and 112s. 9d., closing 112s. 6d. prompt cash for sellers, 
_ ote maintenant a 4A8 We Have | and to-day the market opened strong at 112s. 94. paid, and 
on several occasions, economy of fuel | closed a little easier. The highest price for No. 1 Gartsherrie 
gy so important a matter in the case | and Coltness is 130s., a number of other high-class brands | 
8 it is with factory, pumping, or | being quoted at 122s. 6d. Last week’s shipments amounted | 
: . ; : 364 tons as ag. 4 ms i ® correspo y 
und to be really economical any | t? $364 tons as against 14,018 tons in the corresponding 
tion of fuel must be effected | week of last year. A feeling is being entertained now that 
EM PUOH OF SUE MESS DS Cac | prices will not again be so firm for a time, and that even 
that add little to the rst cost of 4D €N-| lower prices may be expected than are now quoted. | 
: cost of r were ey oxen — For The Malleable Tron Trade.—A good business continues to 
10 not deem M. Guinotte’s gear 88 | be done in manufactured iron. Prices keep very firm, orders | 
n ves as it isto the winding and | are somewhat numerous, and a number of works have their 
s for which it was first designed, and | books better filled with orders than they were some time ago. 
practical experience will prove There has been no material change in the quotations since 
} " 7 . _ | last report. It is thought that some reduction in the rate of 
be the « lhe matter will, however, have . - . likely } 
F he " al Railway. as the | 72#°*, puddlers, millmen, &¢., may not unlikely be 
on the Grand Central AWAY, AS UNC | brought about within the next few weeks; should the result 
y which we have spoken will have to run in | come about, there may be some reduction in the price of 
with other locomotives which are pre- } finished iron, or better profits for the manufacturers. 
lar, with the exception of their not being lolliery Exlensions.—The stimulus given to the coal trade 
with M. Guinotte’s gear, We shall look for-| by the present high prices of coal has already resulted in 
h some interest to the result of this trial, | large extensions throughout nearly the whole of se llieries 
7 . i e > lly i rese ore are five shaft« 
| eral design of the engine of which we |! the Lochgelly district. At present there are five sha in 


i een speaking is, as will be seen from our en- 


t very neat, while the workmanship and 
e excellent. We append a list of the 
pal dimensions, together with particulars of 


ghts and heating surfaces : 


Cyli " ft. in 
D ter ove ove 1 6 
; trok sel : ove on 1 11 
Distance apart from centre to centre 6 6) 
from centre line of exhaust 
ports to centre of driving axle ... 12 6 
Leng of connecting rods between 
ntrea ese eee ave So UZ 
W ind Frames: 
Diameter of coupled wheels os 6 10§ 
leading i ons eS 5 114 
Distance between centres of leading and 
middle wheels + see 5 iv 
Vistance between centres of coupled r 
wt eee oer “7 ‘ 6 . 
w hee t 4 8 ove * ove 16 =§ 
Vistance of centres of coupled axles from 
nt and back of firebox casing re- 
spectively aoe os eco 0 7 
Distance from centre of trailing axle to 
outside trailing buffer beam «4. +» 4 10) 


the course of being sunk in that quarter, two by the Lochore 
and Capledrae Cannel Coal Company (Limited), one by the 
Lochgelly Iron and Coal Company (Limited), at Raith 
Colliery, one by the Fife Coal Company, at Blairadam, and 
one by the Milton Coal Company. Boring operations are 
also being actively pursued in the district, and with much 
success. The railway begun some time ago for the 
purpose of opening up more fully the colleries to the 
north of Lochgelly, is now almost half finished, and will 
probably be open for traflic in the course of a few months. 
4 new coalfield has been struck, during boring operations, 
on the grounds of Mr. Haig, of Cameron-bridge, near Leven, 
in Fifeshire ; and at Falkland, near the base of the Lomond 
Hills, in the same county, a new seam has lately been brought 
to a working point, and the coals are very superior. 


New Water Works at Ballater.—At a cost of about 20001., 
Lieutenant-Colonel Farquharson of Invereauld, is introduc- 
ing into the thriving village of Ballater a supply of water 
from the Gairn, a tributary of the Dee. The operations are 
completed, except the construction of an iron girder and pipe 
to convey the water over the Gairn, which is being made by 
Blaikie Brothers, Aberdeen, but cannot be erected for a few 
weeks. The water is, for the sake of fall, to be taken from 
the Gairn at its western side, and then conveyed across the 
stream. As soon as means of carrying it over are provided, 
the gallant colonel intends opening the works in person. 


New Bridge at Biggar.—A new bridge has been erected at 


‘ 








mills, &e., of Mr. John Turton, have just been finished in 
Ellin-street, Sheffield. The Albion Steel and Wire Company 
(Limited), Saville-street, are about completing the erection 
*., With the necessary machinery 
appliances. A new paper manufactory and warehouse, with 
other buildings, has recently been put up for Mr. Charles 
Marsden in Holly-etreet. The Sheffield United Gaslight 
Company are now building extensive workshops and very 
fine offices in Station-road and Shude-lan« 
when finished, will rank amongst the finest in the town or 
Mr. William Moore has just finished new steel 
works, furnaces, warehouses, &e., in Eifingham-road, at the 
corner of Leyeson-street. 


The building, 


district. 


Other Engineering Worka in the District.—The Man- 


| chester, Sheffield, and Lincolnshire Railway Company have 


just put down new and extensive sidings at their Oughti 
Bridge Station, near Sheffield, where there is frequentiy a 
heavy excursion traffic during the summer season rhe 
same company are making considerable alterations at a point 
on their line east of Sheffield, near to the North Staveley 
and Waleswood Collieries. Near to this place the line eon. 
structed some time back to form a junction with the Midland 
at Beighton diverges, and is, it is stated, to be put into use 
as soon as the present widening of the main line, laying 
down of sidings, &c., is completed. The work is heavy, be 
in solid rock, and involves the widening of a bridge, &. 


ng 
a 


Worxise Mewn’s Cotteor, Great OxmMonn-strerr.— 
The winter session of this college will commence on October 
6th. The aim of this college differs considerably from moet 
other evening educational institutions. It proposes to educate 
working men who desire culture for the sake of its influence 
upon their life and associations, and does not attempt to 
compete with the many valuable institutions which supply 
the technical instruction indispensable to intelligent artisans 
The character of the college can be best inferred from the 
fact that the late Professor Maurice was ite founder, and 
until his death its principal. Classes will be held during the 
session in the following subjects: Drawing (nude and draped 
model, antique and still life, casts and natural objects), vocal 
music, English grammar and literature, French, German, 
Latin, and Greek, arithmetic, algebra, geometry, physiology, 
geology, botany, book-keeping, and Church history. The 
general meeting of council, teachers, and students, to which 
intending students and the public are invited, will be held on 
Thursday, October 2nd, at half-past eight. Canon Kingsley 
has promised to be present to address the meeting. The 
principal, Thomas Hughes, Esq., M.P., will preside. 
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FRIDAY, SEPTEMBER 26, 1873 


THE USE OF STEEL. 
Mr. W. H. Bartow, in delivering an address last 
k at Bradford, as President of the Mechanical 
ion of the British Association, took for his text 
vlern steel ;” and considering the enormous ex- 
ent to which steel is now used by engineers, it is pro- 
that no better subject could have been chosen 
such an occasion. We pass over 
*iact that Mr. Barlow based a considerable por- 
i of his address on the labours of the so-called 
“Steel Committee,” whose long-deferred report, 
when it made its appearance some two years and a 
alf ago, revealed such barren and unsatisfactory 


ior discussion on 





results* ; for although the limited researches of that 
Committee were of the most disappointing character, 
still their incompleteness and their untrustworthi- 
ness in many respects can scarcely be said to affect 
the conclusions which Mr. Barlow drew in his 
address. Briefly stated, these conclusions are: that 
superior strength of steel, and its great toughness 
and ductility when properly manufactured, make it 
a most valuable constructive material, and one 
calculated to be of especial service in bridge build- 
ing, particularly when large spans are a necessity ; 
that there still exists an uncertainty in the quality 
of steel, even if of what are commonly considered 
good makes, and that hence an efficient system of 
testing is necessary ; and that asthe quality of steel 
ean be best tested before being worked up into 
finished parts of structures, there is a want of a 
more precise system of classification of the various 
qualities of steel than is given by the trade marks 
of the various makers. Mr. Barlow also especially 
referred to the hard and fast rule of the Board of 
Trade which limits the strain which may be imposed 
upon the material of a wrought-iron railway bridge 
to five tons per square inch, and remarked that such 
arule tended to promote the employment of the 
lowest classes of iron; but while stating this he 
also admitted that to give the official rule for the 
strain on bridge materials broader limits was a 
matter which at the present time involved practical 
difficulties not easily met. 

The fact is, that as matters now stand, the Board 
of Trade officers feel themselves safe. It would 
indeed be a more than ordinarily bad sample of iron 
to which the strain of five tons per squareinch, now 
enforced as the limit, would do any injury, and 
therefore so long as the proportions are according 
to Board of Trade regulations, and the workman- 
ship is apparently good, a bridge is passed without 
hesitation, and without inquiry into the antecedents 
of its material. If, however, a graduated scale of 
maximum strains was sanctioned by the Board, these 
strains bearing a certain definite proportion to the 
powers of resistance of the materials used in a 
bridge, the duty of the inspecting officer would be 
materially modified ; as he would not only have to 
ascertain the dimensions of, and the strains upon, the 
various parts, but also to satisfy himself of the 
quality of the material of which these parts were 
made. It is in this latter fact that the difficulty of 
improving the present Board of Trade regulation 
lies, and we do not find that Mr. Barlow, although 
he alludes to this difficulty, points to any solution 
of it. Meanwhile, he justly says, ‘‘ not mej is a 
large and useful field for the application of steel 
practically closed, but the progress of improvement 
in engineering structures is impeded both in this 
country and in other parts of the world where 
English engineers are employed. For, in conse- 
quence of the impediments to its employment in 
England, very few English engineers turn their 
attention to the use of steel, They are accustomed 
to make their designs for iron, and when engaged 
on works abroad, where the Board of Trade rules 
do not apply, they continue for the most part to 
send out the old-fashioned ponderous girders of 
common iron, in cases where the freight and the 
difficulties of carriage make it extremely desirable 
that structures of less weight and more easy trans- 
port should be employed.” 

That these remarks are just, and by no means 
exaggerate how matters stand, our readers will 
readily admit, and we think also that they will agree 
with us in considering that the present state of 
affairs demands earnest attention on the part of 
the profession with a view of removing the restric- 
tions which at present limit the profitable employ- 
ment of steel in bridge building. As far as we 
can at present see there are but two ways in which 
this much to be desired end can be satisfactorily 
obtained, namely, either: first, that steel should be 
recognised as an independent constructive material 
by the Board of Trade, a higher limit of strain 
being permitted where it is employed, and certain de- 
finite instructions being ee as to the tests which 
the material should stand to entitle it to be ranked 
as steel suitable for bridge building; or, second, 
that the Board of Trade inspection of railway bridges 
should be abolished altogether, and that the pro- 
fessional skill and judgment of the railway engineer 
should be trusted for providing structures of a 
satisfactory character. 

Of these two alternative courses we cannot but 
regard the latter as in every way the most practical 


* Vide ENGINEERING, page 61, vol xi. 








and best suited to meet the requirements of the 
case. Even if the Board of Trade acknowledged 
steel as a constructive material, and gave it special 
privileges, it would undoubtedly be a matter in- 
volving very considerable trouble and inconvenience 
to organise and carry out such a system of inspec- 
tion as would enable the officers of the Board to be 
assured that the material employed in any particular 
bridge, or any particular part of a bridge, was reall 
what it was asserted to be; while there would still 
remain, in the case of wrought-iron bridges, the 
injustice of regarding all kinds of wrought iron 
as alike, and of thus offering no inducement to 
the employment of high-class material. Under 
these circumstances we consider that an improve- 
ment can be best effected by the abolition of the 
Board of Trade inspection of bridges, or at all 
events by the abolition of the limit of strain on the 
constructive material used, at present imposed by 
Board of Trade rules. Any arguments which may 
be advanced as to the security afforded by the 
present state of affairs are fully met by the fact, that 
inasmuch as our engineers are not found to go 
wrong when executing new bridges under the form 
of renewals, which are not under Board of Trade 
inspection, they are certainly competent to design 
and execute the new works on which the Board now 
exercise a control. 

The abolition of the Board of Trade limit of 
strain, if carried out, would probably give rise 
to a discussion of the proper proportion between 
the safe load and ultimate breaking strain of steel 
as applied to bridgework ; and on this question we 
desire to say a few words here. Mr. Barlow, in his 
address to which we have already alluded, does 
not express any definite opinion upon this point ; 
but in some calculations which he adduced regard- 
ing the relative weight of iron and steel girders, he 
takes the maximum strain on steel as 8 tons per 
square inch, this steel being assumed to have a 
breaking tensile strain of from 33 to 36 tons per 
square inch. Whether or not this is a fair assump- 
tion we do not at present intend to discuss; but we 
wish to point out that neither Mr. Barlow, appa- 
rently, nor any recent English writer on the strength 
of materials or on bridge construction—with the 
exception of Mr. Baker, in his recent work on 
‘‘Long and Short Span Railway Bridges” — has 
taken into account the effects upon metals of varia- 
tion of strain, as revealed by the experiments carried 
on during the past few years by Herr A. Wohler. 
Engineers in this country are indebted to the ex- 
periments of Sir William Fairbairn for most valu- 
able information as to the effects of repeatedly ap- 
plied loads upon iron structures ; but his researches 
scarcely aid us when we have to deal with another 
material, like steel, and we may justly regard Herr 
Wohler’s experiments as constituting, at present, 
almost our sole source of trustworthy information 
on this subject. It was for this reason that as long 
ago a8 1868, when the experiments were in progress, 
we directed prominent attention to them, and more 
recently, when Herr Wohler published a detailed 
account of these experiments, and of the conclusions 
at which he had arrived, we gave* a complete 
résumé of his researches, with engravings of the 
apparatus employed in them, The great fact dis- 
covered by Herr Wohler, and amply proved by his 
experiments, is that the amount of destructive effect 
exerted on a bar—or, as he aptly terms it, the 
‘‘ fatigue”—caused by repeated a of strain, 
is dependent not merely upon the amount of that 
strain, and upon the number of times it is applied ; 
but is also very materially influenced by the range 
of variation of the strain, this range of variation 
being, of course, the difference between the maxi- 
mum or minimum amounts if the strain is always of 
one kind—tensile or compressive—or being equal 
to the sum of the maximum strains if these are 
tensile and compressive alternately. So far as we 
are aware, the important effect which this variation 
of strain exercises upon the durability of a structure 
was never definitely pointed out until Herr Wobler 
undertook his investigations, although its existence 
might have been surmised from the known destruc- 
tive effects of even the moderate flexure of beams, &c., 
in opposite directions. ‘ 

It would be out of place here for us to enter into 
a detailed account of Herr Wobler’s researches, and 
for such further information respecting them we 
must refer to our back volumes ; but it is desirable 
that by stating briefly some of his practical deduc- 

* Vide pages 199, 221, 244, 261, 209, 827, $49, 897, and 
439, vol. xi, of ExGinEERING, 
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rHE USE OF STEEL. 
Me. W. H. Bartow, in delivering an address last 
V it Bradford, as President of the Mechanical 
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mn of the British Association, took for his text 
tern steel ;” and considering the enormous ex- 
to which steel is now used by engineers, it is pro- 
ble that no better subject could have been chosen 
‘discussion on such an occasion. We pass over 
fact that Mr. Barlow based a considerable por- 

of his address on the labours of the so-called 
Steel Committee,” whose long-deferred report, 
when it made its appearance some two years and a 
half ago, revealed such barren and unsatisfactory 





results* ; for although the limited researches of that 
Committee were of the most disappointing character, 
still their incompleteness and their untrustworthi- 
ness in many respects can scarcely be said to affect 
the conclusions which Mr. Barlow drew in his 
address. Briefly stated, these conclusions are: that 
superior strength of steel, and its great toughness 
and ductility when properly manufactured, make it 
a most valuable constructive material, and one 
calculated to be of especial service in bridge build- 
ing, particularly when large spans are a necessity ; 
that there still exists an uncertainty in the quality 
of steel, even if of what are commonly considered 
good makes, and that hence an efficient system of 
testing is necessary ; and that asthe quality of steel 
can be best tested before being worked up into 
finished parts of structures, there is a want of a 
more precise system of classification of the various 
qualities of steel than is given by the trade marks 
of the various makers. Mr. Barlow also especially 
referred to the hard and fast rule of the Board of 
Trade which limits the strain which may be imposed 
upon the material of a wrought-iron railway bridge 
to five tons per square inch, and remarked that such 
arule tended to promote the employment of the 
lowest classes of iron; but while stating this he 
also admitted that to give the official rule for the 
strain on bridge materials broader limits was a 
matter which at the present time involved practical 
difficulties not easily met. 

The fact is, that as matters now stand, the Board 
of Trade officers feel themselves safe. It would 
indeed be a more than ordinarily bad sample of iron 
to which the strain of five tons per square inch, now 
enforced as the limit, would do any injury, and 
therefore so long as the proportions are according 
to Board of Trade regulations, and the workman- 
ship is apparently good, a bridge is passed without 
hesitation, and without inquiry into the antecedents 
of its material. If, however, a graduated scale of 
maximum strains was sanctioned by the Board, these 
strains bearing a certain definite proportion to the 
powers of resistance of the materials used in a 
bridge, the duty of the inspecting officer would be 
materially modified ; as he would not only have to 
ascertain the dimensions of, and the strains upon, the 
various parts, but also to satisfy himself of the 
quality of the material of which these parts were 
made, It is in this latter fact that the difficulty of 
improving the present Board of Trade regulation 
lies, and we do not find that Mr. Barlow, although 
he alludes to this difficulty, points to any solution 
of it. Meanwhile, he justly says, ‘not only is a 
large and useful field for the application of steel 
practically closed, but the progress of improvement 
in engineering structures is impeded both in this 
country and in other parts of the world where 
English engineers are employed. For, in conse- 
quence of the impediments to its employment in 
England, very few English engineers turn their 
attention to the use of steel, They are accustomed 
to make their designs for iron, and when engaged 
on works abroad, where the Board of Trade rules 
do not apply, they continue for the most part to 
send out the old-fashioned ponderous girders of 
common iron, in cases where the freight and the 
difficulties of carriage make it extremely desirable 
that structures of less weight and more easy trans- 
port should be employed.” 

That these remarks are just, and by no means 
exaggerate how matters stand, our readers will 
readily admit, and we think also that they will agree 
with us in considering that the present state of 
affairs demands earnest attention on the part of 
the profession with a view of removing the restric- 
tions which at present limit the profitable employ- 
ment of steel in bridge building. As far as we 
can at present see there are but two ways in which 
this much to be desired end can be satisfactorily 
obtained, namely, either: first, that steel should be 
recognised as an independent constructive material 
by the Board of Trade, a higher limit of strain 
being permitted where it is employed, and certain de- 
finite instructions being issued as to the tests which 
the material should stand to entitle it to be ranked 
as steel suitable for bridge building; or, second, 
that the Board of Trade inspection of railway bridges 
should be abolished altogether, and that the pro- 
fessional skill and judgment of the railway engineer 
should be trusted for providing structures of a 
satisfactory character. 

Of these two alternative courses we cannot but 
regard the latter as in every way the most practical 








* Vide ENGINEERINO, page 61, vol. xi. 





and best suited to meet the requirements of the 
case. Even if the Board of Trade acknowledged 
steel as a constructive material, and gave it special 
privileges, it would undoubtedly be a matter in- 
volving very considerable trouble and inconvenience 
to organise and carry out such a system of inspec- 
tion as would enable the officers of the Board to be 
assured that the material employed in any particular 
bridge, or any particular part of a bridge, was reall 
what it was asserted to be; while there would still 
remain, in the case of wrought-iron bridges, the 
injustice of regarding all kinds of wrought iron 
as alike, and of thus offering no inducement to 
the employment of high-class material. Under 
these circumstances we consider that an improve- 
ment can be best effected by the abolition of the 
Board of Trade inspection of bridges, or at all 
events by the abolition of the limit of strain on the 
constructive material used, at present imposed by 
Board of Trade rules. Any arguments which may 
be advanced as to the security afforded by the 
present state of affairs are fully met by the fact, that 
inasmuch as our engineers are not found to go 
wrong when executing new bridges under the form 
of renewals, which are not under Board of Trade 
inspection, they are certainly competent to design 
and execute the new works on which the Board now 
exercise a control, 

The abolition of the Board of Trade limit of 
strain, if carried out, would probably give rise 
to a discussion of the proper proportion between 
the safe load and ultimate breaking strain of steel 
as applied to bridgework ; and on this question we 
desire to say a few words here. Mr. Barlow, in his 
address to which we have already alluded, does 
not express any definite opinion upon this point; 
but in some calculations which he adduced regard- 
ing the relative weight of iron and steel girders, he 
takes the maximum strain on steel as 8 tons per 
square inch, this steel being assumed to have a 
breaking tensile strain of from 33 to 36 tons per 
square inch. Whether or not this is a fair assump- 
tion we do not at present intend to discuss; but we 
wish to point out that neither Mr. Barlow, appa- 
rently, nor any recent English writer on the strength 
of materials or on bridge construction—with the 
exception of Mr. Baker, in his recent work on 
‘*Long and Short Span Railway Bridges’ — has 
taken into account the effects upon metals of varia- 
tion of strain, as revealed by the experiments carried 
on during the past few years by Herr A, Wohler. 
Engineers in this country are indebted to the ex- 
periments of Sir William Fairbairn for most valu- 
able information as to the effects of repeatedly ap- 
plied loads upon iron structures ; but his researches 
scarcely aid us when we have to deal with another 
material, like steel, and we may justly regard Herr 
Wohler’s experiments as constituting, at present, 
almost our sole source of trustworthy information 
on this subject. It was for this reason that as long 
ago a8 1868, when the experiments were in progress, 
we directed prominent attention to them, and more 
recently, when Herr Wohler published a detailed 
account of these experiments, and of the conclusions 
at which he had arrived, we gave* a complete 
résumé of his researches, with engravings of the 
apparatus employed in them, The great fact dis- 
covered by Herr Wohler, and amply proved by his 
experiments, is that the amount of destructive effect 
exerted on a bar—or, as he aptly terms it, the 
‘‘ fatigue”—caused by repeated 4 epee of strain, 
is dependent not merely upon the amount of that 
strain, and upon the number of times it is applied ; 
but is also very materially influenced by the range 
of variation of the strain, this range of variation 
being, of course, the difference between the maxi- 
mum or minimum amounts if the strain is always of 
one kind—tensile or compressive—or being equal 
to the sum of the maximum strains if these are 
tensile and compressive alternately. So far as we 
are aware, the important effect which this variation 
of strain exercises upon the durability of a structure 
was never definitely pointed out until Herr Wohler 
undertook his investigations, although its existence 
might have been surmised from the known destruc- 
tive effects of even the moderate flexure of beams, &c., 
in opposite directions. 

It would be out of place here for us to exter into 
a detailed account of Herr Wohler’s researches, and 
for such further information respecting them we 
must refer to our back volumes ; but it 1s desirable 
that by stating briefly some of his practical deduc- 


® Vide pages 199, 221, 244, 261, 209, 827, 849, 897, and 
439, vol. xi., of Eyoinerrine. 
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way then existing. The actual risk, therefore, of | tinned uninterruptedly until the 27th, when the end | posed from the great importance of the subject, dif- 
death or injury in travelling by railways is very | was buoyed off leart’s Content. The shore end ferent inquiries, Parliamentary and otherwise, were 
mall. but the statistics already given include all | for the Newfoundland side was laid by the Hibernia, | made; different sites. were proposed, and different 

isualties. They become much diminished if we | and the end was landed and communication com- | schemes were suggested and reported upon. From 

exclude all but passengers. It appears that in 1872 | pleted on the 4th July. ‘The speed of paying out | its situation, Holyhead was ss a i the most 
total of passengers killed throughout the king- | the cable from the Great Eastern was high, for the | natural place to select for the establishment of a 

, was but 127, and the number injured was 1462. | average came a little over 6 knots per hour. | packet station ; but during the early history of the 

The number of companies’ and contractors’ servants The total lengths of this cable payed out were as | inquiry it was believed by some that the railway 
killed was 632, and injured 1395. Trespassers, | follows: | aceess to Holyhead would be interrupted by the 
suicides, and other accidents account for the re- Knots, Menai Straits, as many considered that it would not 
mainder of killed and injured, It appears that 19 myn nt sees hey | be bridged to carry a railway. Hence, some advo- 
persons were killed and 1233 injured, owing to col- oe ots if ee | cated the constraction of a harbour at Porthdyn- 
s. trains leaving the line, and other analogous “er ata | aen, on the western shore of Carnarvonshire, and 

eaus 18 persons were killed, and 53 injured, from Total 1876.79 | Ormes Bay, on its northern shore, received atten- 
falling between the carriages and platform ; 39 were Compared with the previous cable, this shows | tion. Liverpool, too, was suggested as the place 

ere killed, and 16 injured while crossing the line | favourably for the lengths of the three existing | for the packet service to Ireland. ‘The late Mr, J. 

tations; and 6 killed and 20 injured from fall- | cables are | M. Rendel, who was at the time connected with the 

g out of trains in the progress of their journey. Cable. Knots. | Chester and Holyhead Railway Company, strongly 
It is evident, therefore, that a large proportion of 18869 “ 1890.00 advocated the claims of Holyhead, and amongst his 

idents on railways arises from causes within th a res ny most powerful opponents were Sir John Rennie and 
of the sufferers. It might be imagined that oa : se a . are Mr. Wye Williams, who were advocates of the 
t railway system has been so long familiar, Immediat ly after the completion of the cable Porthdynllaen project, their chief arguments against 
vers would have at least acquired a certain the Great Eastern began coaling, whilst Captain | t1olvhead being the quality and extent of the an- 
“the observance of which would tend to lessen. Halpin (who was in charge as commodore of the chorage, and its unfavourable situation for the 
g r remove, most chances of accident, fleet) and his staff proceeded sea lay the projected access of ships during certain prevailing winds, 
.. however, is utterly fallacious. A few cables from the Edinburgh, Hilx rnia, and Kangaroo. These objections, upon further investigation, proved 
<perience at the stations of any of the metro- Phese consisted of the remaining portions of the groundless, and when the bridging of the Menai 
, n lines, either morning or evening, on any original duplicate French Atlantic cable. lhe Straits, by the Chester and Holyhead Railway Com- 
oe ay, would go to prove an utter want of com- points of connexion were Placentia and Sydney, pany, became no longer a matter of doubt, it was 
l pr idence in even the oldest travellers. It is a and two cables were submerged of the respective | easy to determine that Holyhead was, in every 
matter of surprise, in fact, that so few accidents lengths of 3)4 and 286 miles. z respect, the most suitable place for the packet ser- 
ir, considering the culpable carelessness of per- |, On the completion of the work, the staff, with | vice ag well as for a harbour of refuge, and it was 

s jumping into trains at starting. Captain Halpin, returned to the Great Eastern for | selected accordingly. 

Shunting operations seem to have a dangerous the purpose of attempting the repair of the 1865 Of the several schemes proposed for that place to 
influence in regard to the companies’ servants, for Atlantic cable, and a commencement was made by accomplish the required end, the plan ultimately ac- 
in 1872 there were 117 killedand 378 injured during taking soundings oD the 5th August on the edge cepted was that suggested by the late Mr. Rendel, 

h operations. The risk of working on the per- of the Newfoundland Bank, just one month after the | who, in August, 1845, was requested by the Lords of 
I t y eat, 100 haying been killed and 52 completion of the 1873 cable. the Treasury to furnish detailed plans and estimates 
injured > s engaged, This seems extra- On the 11th the cable was hooked, and the fault | o¢ jis new harbour, and he reported thereon on the 
ordinary, for it requires but simple precautions to | ¥% found further eastward. A piece of cable was | 5+), of December of the same year. The old har- 
prevent almost any chance of accident under such spliced in, and grappling was tried some further | our at Holyhead being unsuited for the traffic, the 

tances. The recklessness of railway em- | 1stance eastward. From that time the weather | Chester and Holyhead Railway Company, when ap. 
I s shown by the fact that 118 were killed and | *PPpeared unpropitious, and grappling could only be plying for an extension of their carrying powers 
njured while crossing or standing on the line, carried on for short spaces, and at long intervals, | across the Channel to Kingston and Dublin, under- 

1 54 were killed and 106 injured while getting on inasmuch that in a ——— of twenty-four days the took to subscribe the sam of 200,000/. towards the 

ff trains, &c., in motion. ‘Those accustomed to | &™Pnels were only used for about 114 hours. On proposed works, on the condition that provision 
y travelling by railway may quite anticipate the 9th of September it was considered hopeless to | should be made for their traflic by the construction 
1 a result, for the carelessness of guards and | 'C°OVer the cable, and the expedition returned. | of » guitable jetty. In order to carry out the ac- 
porters in this respect is most reprehensible, and at | 22° fact of interest was, however, obtained, for, on cepted design, a Bill was introduced into Parlia- 
the same time sets a bad example to passengers. It dredging, the grapnel brought up a short piece of | mont to empower the Commissioners of Her Ma- 
ws that 42 were killed and 214 injured by col- the old 1858 cable, the original Atlantic. I he jesty’s Woods and Forests to purchase land for the 
sand general train accidents; 44 killed and|be™mp and gutta-percha of this showed excellent purpose of a harbour at Holyhead, the Act receiv- 

| injured by falling off while the train was in|*@8 Of preservation, but it would seem, even at ing the royal assent on the 22nd July, 1847. 
on; and 18 were killed and 33 injured by fall- the depth of 1800 fathoms, where the find was The coast about Holyhead is low, with the excep. 
g between train and the platform. , made, the gutta-percha had been subjected to the | sion of the headland, Mount Carmel, and the North 

The causes of accidents are instructive, but|®ttack of zy/ophaga. Altogether the condition of | 414 South Stacks. ‘The bay, lying to the north of 

we recently entered fully into this matter, | *Hi# specimen may be considered as bearing favour- | th, island, is seven miles wide at its entrance, aud 
here simply present the facts of the case, ably on the life of an Atlantic cable, for it was only | shout five miles in di pth, lying open towards the 

, collisions between passenger trains and where the core had been exposed that the gutta- | oth and the west. The packet pier, which is 

or mineral trains, 132 accidents occurred, | PeTcha had been attacked. We have here merely | situated in the old harbour, was originally eon- 

g the death of 9, and injury to 462 persons. recorded the facts connected = ree bebe enpeds- structed in 1524, its length then ‘being 1150 ft., 

b rails contributed to produce 124 accidents ; | “0” of the Great Eastern, but we have in oe finishing in a depth of 14ft. at low water; and in 
traying cattle caused 99. Defective axles | ticle in the present issue dealt with the general | } 959 this was extended for a distance of 45 ft., 
177, and 75 accidents resulted from carriages | *¥bject of submarine cable repairs. terminating in 16 ft. of water at low water spring 
the rails. The tyres, through giving way, — = tides, for the accommodation of the new mail 
151, and 47 accidents occurred through colli- HOLYHEAD BREAKWATER. packets. The accepted plan of Mr. Ke ndel con- 

f passenger trains. Gates placed at level] Tux harbour of refuge at Holyhead was for- | sisted of a north breakwater, 5360 ft.in length from 

f used 55; slips of embankments &c., 24 ; | mally opened, and the breakwater. of that place the coast line, and an east breakwater about 2000 ft 
2¥ accidents arose from defective or imperfectly | declared complete, with an inaugural ceremony at | In length (these two bre akwat ra et closing between 
ted points which the Prince of Wales presided, on ‘Tuesday, | them an area of 267 acres of available water space), 

If t be any satisfaction in becoming acquainted the 19th ult. The completion of so important a and of a packet pier 1500 ft. long, situated within 
Ww causes of railway accidents, the preceding | publie work deserves some notice in the pages of | the enclosed area. ‘The east breakwater was sub- 

should be of value. That their teaching | ENciseerina, for not only does it mark, in a con- sequently abandoned ; it was to have commenced at 
been heeded is evident from the various - 
ts that have occurred during the last two Section of Breakwater 
ths. From considerable knowledge of all the Face 
trank lines in England and Scotland we can only ex- Ho W Orduny iorewe e 
I r surprise at the paucity of casualties. We 
' ve, however, that the official statement we have 
i has only given an account of accidents that 
, ive been concealed. In the Government 
ney tated that ‘‘ these returns are made to the 
bs f ‘Trade by the companies themselves, and the 
‘t discrepancies between the number of accidents ae" z ae eo) ete 
ned by the various companies leads to a doubt ; : 

: r they all make the returns with equal care | spicuous manner, the power of engineering skill Salt Island, and to be continued in a north rly di- 
+5 pleteness.” A most sapient conclusion, for | over the elemente, but it is also a great national | rection to the Platters and Skinners Rocks, One 
is self-evident | work, of which we may be justly proud. So far | of the chief objects of this breakwater was to cover 

- ==—= | back as the year 1835, the attention of Government | these rocks, but their positions have instead bee n 
THE ATLANTIC CABLES. appears to have been directed to the importance of | well marked by buoys. The packet pier was in- 

(ie cable just completed across the Atlantic is | providing improved harbour accommodation on the tended chiefly to provide improved accommodation 

fourth, and will in future be known as the 1873 | coast of North Wales, in the interest of the packet | for the Irish cket service, but subsequently it 
‘ble; the shore end was landed at Valentia from | service between England and Ireland, and during | was determined to carry on the packet service in 
Robert Lowe on the 14th June, and paying out the investigation that followed, the desirability of | the old harbour, where jetties and works have been 
7 combining with any project a harbour of refuge re- | constructed for the purpose. 
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way then existing. The actual risk, therefore, of 
death or injury in travelling by railways is very 
wall. but the statistics already given include all 
sualties. They become much diminished if we 
<clude all but passengers. It appears that in 1872 
total of passengers killed throughout the king- 

mm was but 127, and the number injured was 1462. 
The number of companies’ and contractors’ servants 
killed was 632, and injured 1395. Trespassers, 
les, and other accidents account for the re- 
mainder of killed and injured. It appears that 19 
nersons were killed and 1233 injured, owing to col- 
trains leaving the line, and other analogous 
48 persons were killed, and 53 injured, from 
between the carriages and platform ; 39 wer 
re killed, and 16 injured while crossing the line 

t stations; and 6 killed and 20 injured from fall- 
g out of trains in the progress of their journey. 
It is evident, therefore, that a large proportion of 


na 








ceidents on railways arises from causes within th 
rol of the sufferers. It might be imagined that 

the railway system has been so long familiar, 

s would have at least acquired a certain 

e observanee of which would tend to lessen. 

g remove, most chances of accident. 

however, is utterly fallacious. A few 

‘perience at the stations of any of the metro- 

1 lines, either morning or evening, on any 
y, would go to prove an utter want of com- 

! prudence in even the oldest travellers. It isa 
matter of surprise, in fact, that so few accidents 


occur, considering the culpable carelessness of per- 
ing into trains at starting. 


8 JUmpIM 
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Shunting operations seem to have a dangerous 
fluence in regard to the companies’ servants, for 
$72 there were 117 killed and 378 injured during 

1 operations. ‘The risk of working on the per- 

t way is great, 100 haying been killed and 52 

red while thus engaged. This seems extra- 
nary, for it requires but simple precautions to 


prevent almost any chance of accident under such 
The recklessness of railway em- 
shown by the fact that 118 were killed and 

red while crossing or standing on the line, 
t were killed and 106 injured while getting on 
&c., in motion. Those accustomed to 
ling by railway may quite anticipate 
esult, for the carelessness of guards and 
pect 1s most reprehensible, and at/| 
sets a bad example to passengers. It 
appears that 42 were killed and 214 injured by col- 
! i train accidents; 44 killed and 

by falling off while the train was in 
118 were killed and 33 injured by fall- 


tances 


rs in this res 


same time 


“YY al 
ind general 


£ n train and th platform. 

(he causes of accidents are instructive, but 
we recently entered fully into this matter, 
here simply present the facts of the case, 


tinned uninterruptedly until the 27th, when the end 
was buoyed off Heart’s Content. The shore end 
for the Newfoundland side was laid by the Hibernia, 


pleted on the 4th July. The speed of paying out 
the eable from the Great Eastern was high, for the 
average came a little over 6 knots per hour. 

The total lengths of this cable payed out were as 
follows . 


Knots. 
Robert Lowe ... ove eo 93.20 
Great Eastern ... es 1693.71 
Hibernia eee 89.88 


Total 1876.78 
Compared with the previous cable, this shows 
favourably for the lengths of the three existing 
cables are, 


Cable. Knots. 

1865 1890.00 
1866 1868 184 
1873 1876.79 


Immediately after the completion of the cable 
the Great Eastern began coaling, whilst Captain 
Halpin (who was in charge as commodore of the 
fleet) and his staff proceeded to lay the projected 
cables from the Edinburgh, Hibernia, and Kangaroo. 
These consisted of the remaining portions of the 
original duplicate French Atlantic cable. The 
points of connexion were Placentia and Sydney, 
and two cables were submerged of the respective 
lengths of 3)4 and 286 miles. 


Captain Halpin, returned to the Great Eastern for 
the purpose of attempting the repair of the 1865 


taking soundings on the 5th August on the edge 
of the Newfoundland Bank, just one month after the 
completion of the 1873 cable. 

On the 11th the cable was hooked, and the fault 
was found further eastward. A piece of cable was 
spliced in, and grappling was tried some further 
distance eastward. From that time the weather 
appeared unpropitious, and grappling could only be 
carried on for short spaces, and at long intervals, 
inasmuch that ina space of twenty-four days the 
grapnels were only used for about 114 hours. On 
the 9th of September it was’ considered hopeless to 
recover the cable, and the expedition returned. 
One fact of interest was, however, obtained, for, on 
dredging, the grapnel brought up a short piece of 
the old 1858 eable, the original Atlantic. The 
hemp and gutta-percha of this showed excellent 
signs of preservation, but it would seem, even at 
the depth of 1800 fathoms, where the find was 
made, the gutta-percha had been subjected to the 
attack of zylophaga. Altogether the condition of 
this specimen may be considered as bearing favour- 
ably on the life of an Atlantic cable, for it was only 
where the core had been exposed that the gutta- 
percha had been attacked. We have here merely 
recorded the facts connected with the late expedi- 
tion of the Great Eastern, but we have in another 
article in the present issue dealt with the general 
subject of submarine cable repairs. 


HOLYHEAD BREAKWATER. 
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r mineral trains, 132 accidents occurred, 
g the death of 9, and injury to 462 persons. 
broken rails contributed to produce 124 accidents ; 
raying cattle caused 99. Defective axles 
77, and 75 accidents resulted from carriages 
‘ the rails. The tyres, through giving way, 
51, and 47 accidents occurred through colli- 
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used 55; slips of embankments &c., 24 
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THE ATLANTIC CABLES. 
“ME cal le just completed across the Atlantic is | 
fourth, and will in future be known as the 1873 | 
“able; the shore end was landed at Valentia from | 
Robert Lowe on the 14th June, and paying out | 


om the Great Eastern, after the necessary splice 
Was made, commenced on the following day and con- | 


£ 


| service between England and Ireland, and during 


Tue harbour of refuge at Holyhead was for- 
mally opened, and the breakwater. of that place 


| declared complete, with an inaugural ceremony at 


which the Prince of Wales presided, on ‘Tuesday, 
the 19th ult. The completion of so important a 
public work deserves some notice in the pages of 
ENGINEERING, for not only does it mark, in a con- 


Sect 10m of 








and the end was landed and communication com- | 


On the completion of the work, the’staff, with | 


Atlantic cable, and a commencement was made by | 


Breakwate: 


eal ie ee 
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| posed from the great importance of the subject, dif- 
| ferent inquiries, Parliamentary and otherwise, were 
made ; different sites were proposed, and different 


schemes were suggested and po cers upon, From 
its situation, Holyhead was doubtless the most 


| natural place to select for the establishment of a 
| packet station ; but during the early history of the 
inquiry it was believed by some that the railway 
access to Holyhead would be interrupted by the 
Menai Straits, as many considered that it would not 
be bridged to carry a railway. Hence, some advo- 
cated the construction of a harbour at Porthdyn- 
llaen, on the western shore of Carnarvonshire, and 
| Ormes Bay, on its northern shore, received atten- 
tion. Liverpool, too, was suggested as the place 
| for the packet service to Ireland. ‘The late Mr. J. 
M. Remdlel, who was at the time connected with the 
Chester and Holyhead Railway Company, strongly 
advocated the claims of Holyhead, and amongst his 
most powerful opponents were Sir John Rennie and 
Mr. Wye Williams, who were advocates of the 
Porthdynllaen project, their chief arguments against 
Ilolyhead being the quality and extent of the an- 
chorage, and its unfavourable situation for the 
access of ships during certain prevailing winda, 
‘These objections, upon further investigation, proved 
groundless, and when the bridging of the Menai 
Straits, by the Chester and Holyhead Railway Com. 
pany, became no longer a matter of doubt, it was 
easy to determine that Holyhead was, in every 
respect, the most suitable place for the packet ser- 
vice, as well as for a harbour of refuge, and it was 


| selected accordingly. 


Of the several schemes proposed for that place to 
accomplish the required end, the plan ultimately ac. 
cepted was that suggested by the late Mr. Rendel, 
who, in August, 1845, was requested by the Lords of 
the Treasury to furnish detailed plans and estimates 
of his new harbour, and he reported thereon on the 
5th of December of the same year. The old har- 
bour at Holyhead being unsuited for the traffic, the 
Chester and Holyhead Railway Company, when ap. 
plying for an extension of their carrying powers 
across the Channel to Kingston and Dublin, under- 
took to subscribe the sum of 200,000/. towards the 
proposed works, on the condition that provision 
should be made for their traffic by the construction 
of a suitable jetty. In order to carry out the ac- 
cepted design, a Bill was introduced into Parlia- 
ment to empower the Commissioners of Her Ma- 
jesty’s Woods and Forests to purchase land for the 
purpose of a harbour at Holyhead, the Act receiv- 
ing the royal assent on the 22nd July, 1847. 

The coast about Holyhead is low, with the excep- 
tion of the headland, Mount Carmel, and the North 
and South Stacks. The bay, lying to the north of 
the island, is seven miles wide at and 
about five miles in depth, lying open towards tli 


its entrance, 





north and the west. The packet pier, which is 
situated in the old harbour, was originally con- 
structed in 1824, its length then being 1150 ft 

finishing in a depth of 14 ft. at low water; and in 
1858 this was extended for a distance of 450 ft., 
terminating in 16 ft. of water at low water spri 

tides, for the accommodation of the new mail 
packets. The accepted plan of Mr. Kendel con- 


sisted of a north breakwater, 5360 ft. in length from 
the coast line, and an east breakwater about 2000 ft 
in length (these two breakwaters enclosing between 
them an area of 267 acres of available water space), 
and of a packet pier 1500 ft. long, situated within 


the enclosed area. The east breakwater was sub- 


| sequently abandoned ; it was to have commenced at 
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|spicuous manner, the power of engineering skill 


over the elemente, but it is also a great national 
work, of which we may be justly proud. So far 
back as the year 1835, the attention of Government 
appears to have been directed to the importance of 
providing improved harbour accommodation on the 
coast of North Wales, in the interest of the packet 


the investigation that followed, the desirability of 
combining with any project a harbour of refuge re- | 


ceived much attention, As might have been sup- | 


Salt Island, and to be continued in a northerly di- 
rection to the Platters and Skinners Rocks, One 
of the chief objects of this breakwater was to cover 
these rocks, but their positions have instead been 
well marked by buoys. The packet pier was in- 
tended chiefly to provide improved accommodation 
for the Irish packet service, but subsequently it 
was dctemninel to carry on the packet service in 


| the old harbour, where jetties and works have been 


constructed for the purpose. 
The north breakwater alone has been retained, 
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and the new harbour has become principally a har- 
bour of refuge. Bold as was the original concep- 
tion of the harbour, being of a capacity much larger 
than many supposed would ever be required, it was 
found as the works advanced that, notwithstanding 
the abandonment of the new harbour as a packet 
station, which increased its capacity as a harbour 
of refuge, it was likely to prove too small even for 
refuge purposes. The breakwater, as the rubble 
mound advanced, afforded considerable shelter, and 
the harbour thereby formed was much resorted to 
by shipping, and when the breakwater was ap- 
proaching near to the point « riginally intended for 
ita termination, the harbour was frequently incon- 
veniently filled by wind-bound vessels The Lords 
of the Admiralty therefore decided to lengthen the 
breakwater by 2000ft., and subsequently by another 
5() ft., making its total length 7860 ft. from the 


re. These 


extensions considerably more than 


doubled the capacity of the harbour for refuge pur- 
poses, for they sheltered a roadstead of 400 acres of 
deep water, in addition to the 267 acres of water 
space. ‘The direction of the main line of the break- 
water was almost due east, but it was decided that 
the extensions should take a north-easterly direc- 
tion, in order to shelter a larger area of roadstead, 
to enable veasels more easily to enter the harb< ur, 
and better to clear the Platte rs Rock 

The north breakwater consists of a substructure, 
or rubble mound, of stone or * pierre perdue,” upon 
which is erected a substantial stone superstructure, 
the end of the breakwater being terminated by a 
head, on which is erected a lighthous« rhe stone 
used in the construction of the work was obtained 
from an adjoining hill known as Holyhead Moun- 
tain Ihe quarries were opened at the foot of the 
mountain nearest the breakwater, being rather leas 
than a mile distant from the commencement of the 
work. The stone procured therefrom is quartz rock, 
and it is fortunate that material of such a suitable 
quality existed so near at hand. The operations of 
quarrying for procuring the stone from the Holy- 
head Mountain were some of the largest and most 


— —=—= 





interesting that had been undertaken anywhere. At 
the outset of the works, the quarrying operations 
were conducted in the usual way, by drilling holes 
and firing small shots, and although many men were 
employed, this system proved unequal to supply 
the great demand, and mining on a large scale had 
to be resorted to. The first large mines that were 
fired were in shafts sunk from the top of the quarries. 
The shafts were about 6 ft. by 4 ft., and of varying 
depth according to the height of the face. Ulti- 
mately headings were preferred to shafts, and were 
adopted whenever practicable. The charges of 
powder in the shafts and headings differed very 
much. From the novelty of the procedure, it was 
at the outset difficult to calculate the quantity of 
powder to be used in the charges. This depended 
very much upon the relative position of the stone 
which it was contemplated to remove by the shaft 
or heading to the adjoining rock, on the position of 
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the joints, and on the hardness or compactness of 
the stone at different parts of the quarries. In 
some of the largest explosions as much as 10 tons of 
gunpowder were used. 

The stone forming the rubble mound was 
deposited in the sea from wagons running on a 
temporary wooden staging, constructed with five 
lines of railway in communication with lines to the 
quarries, and about 250 large iron tipping wagons 
were employed to convey thestone. These wagons 


| were of wrought iron, calculated to hold about 


8 tons each, and they were fitted with a self- 
acting trigger arrangement for tipping their con- 
tents into the sea. 

The rubble mound is of great size, the average 
depth of water at low water spring tides being 
40 ft. and the greatest depth 55ft., the rise of the 
tide being 18 ft. ‘The inclination that is given to 
the foreshore, or the slope from low water to the 
superstructure is nowhere steeper than 7 to 1, and 
this inclination continues to about 10 ft. below low- 
water mark, when the mound assumes a slope of 
2 to 1 to about 25 ft. below low-water mark, and 
somewhat flatter than 1 to 1 from that point to the 


me | 
bottom. On the harbour side the slope of the 
mound is about ] tol. At the level of ee water 
the mound is nowhere less in width than 250 ft,, 
and in 50 ft. depth of water it is 400 ft. wide at the 
base. It contains about 7 millions of tons of stone. 
The rubble mound having been formed and con. 
solidated by the continual action of the sea, the 
superstructure was erected. This consists of a 
large construction, or solid central wall, of maasive 
masonry, built principally of stone from the Holy. 
head Mountain quarries. Many of the stones are 
of very large size, some weighing upwards of 15 tons, 
and the work is set in lias lime mortar. The 
foundations of this wall are laid at the level of 
low water, for which purpose the loose stone of the 
mound had to be excavated. The wall was built, 
as near as circumstances would admit, to the inner 
edge of the stone deposit, in order to allow as long 
a foreshore on the seaside as could be obtained. 


This solid wall is carried up to a height of 38 ft 
Yin. above low water, upon which is a handsome 
promenade, surmounted on the seaside by a massive 
parapet. At a lower level, or at 27 ft. above low 
water, there is on the harbour side of the central 
wall a lower terrace or quay 40 ft. wide, formed 
by an inner wall built ata distance from the central 
wall, the intermediate space being filled in with 
suitable material. The main object of the super- 
structure is to shelter the interior harbour more 
effectually, and to prevent the loose stone deposit 
washing into the harbour. It is so designed that, 
if desirable at some future time, by throwing out 
jetties, convenient wharfage room can be obtained at 
asmall cost. The head at the end of the breakwater 
is a massive structure ]50 ft. long and 50 ft. wide. 
It is founded on the rubble mound at a level vary 
ing from 20 ft. to 28 ft. below low water, and it is 
built of ashlar masonry, the stone for the most 
part being Anglesea limestone. The masonry 
below low water was built by means of divers with 
helmets. The extreme height from the bottom 
of the sea to the top of the breakwater head 1 
93 ft, 
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The cost of the whole works has been 1,479,538/., 
of which the railway and sea walls cost 92,043/., the 
breakwater works, formation of beaching ground, 
engineers’ offices and residences, wooden pier and 
extension, work for postal accommodation, &c., 
1,.268,557/.; and purchase of land, compensation to 
tenants, law and land valuer’s cost, rent of quarries, 
engineering and superintendence, and miscellaneous 
payments, about 118,938. Altogether, the cost of 
the north breakwater and works connected there- 
with, including land, has been about 1,285,0002., 
and its length from the coast line to the end of the 
head being 7860 ft., it follows that the cost per foot 
run has been about 163/. 10s, 

The late Mr. James Meadows Rendel was engi- 
neer-in-chief from the commencement of the work 
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| Imperial States Railway Company, of the Prager 
Eisenindustrie-gesellschaft, and of the Blansko, 
Mariazell, and other foundries, 

The French and Belgian pipes are moulded by 
machinery, and most of them are 9 ft. long, some 
even more than 12 ft., whereas nearly all the larger 
pipes in Austria are cast in lengths of not more 
than 6 ft, 

| The Société Metallique de Vienne Hauts Four- 
naux et Fonderies de Montmorillion, exhibits water- 
pipes of 3 metres length, and of different diameters, 
up to 1 metre. The exterior of these pipes is in no 
way very recommendable, showing many signs of 
want of liquidity in the metal during casting. 
pipes of the Société Anonyme des Hauts Fournaux 
de Marquise are 4 metres long, and painted over, 
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until his death at the end of 1856, when Mr. John 
Hawkshaw was appointed engineer-in-chief, and 
the works have since been carried on under his 
superintendence. Mr. G. C. Dobson has been resi- 
dent engineer throughout, and Messrs. J. and C. 
Rigt y the contractors. % 


THE IRON MANUFACTURE AT THE 
VIENNA EXHIBITION.—No. IV. 
Castixas of the class in which rapidity of pro- 
duction is an essential requirement, are especially 
represented by gas and water pipes, these form- 
ing the subject of a well-defined branch of iron 
founding. Most of the pipes to be found in the 
Exhibition are of French origin, and with the ex- 
ception of the Belgian department, other pipes are 
exhibited only in the Austrian Court. The large 
water works of Vienna, as well as those of other 
towns of the Austrian Empire, gave a fresh im- 
pulse to this sort of industry, and we may call the 


attention of our readers to the products of the | complicated moulding machines as use 















Sectuon of Mould at A.B. 





like those exhibited by 'Haldy, | Roechling, and 
Co., so that the exterior of the castings cannot be 
judged. 

Many ingenious contrivances have been invented, 
and set to work for facilitating and accelerating 
the process of moulding pipes, and French, English, 
and Belgian ironfounders have expended large sums 
of money in the erection of moulding machines, 
The late general manager of the Neuberg Mariazell | 

| Iron and Steel Company, in Styria, Mr. Joseph 
| Stummer-Traunfels, has patented a very ingenious | 
and simple arrangement for moulding pipes of any | 
dimensions with great accuracy and rapidity. The | 
details where invented conjointly with Mr. Laurin, 
the foundry foreman of Mariazell. His arrange- | 
ment, which is represented in Figs. 22, 23, 24, is | 
specially adapted for foundries where great quan- 
| tities of pipes have to be manufactured, and where | 
large sums of money cannot be expended for the in- 
stallation of moulding machinery. The present ap- 
tus is very cheap, and is to be F pg ae to 

in Belgium 
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and other parts of the Continent, in all foundries 
where pipe casting is not the sole object of the 
establishment. These arrangements have worked 
for more than three years at Mariazell with the 
best results, and the eee water mains (3 ft. in 
diameter) of the Vienna Water Works were all 
moulded with them. 

Fig. 22 shows a vertical section of moulding- 
box, core spindle, casting-box, &c., ready for cast- 
ing. The moulding-box is composed of four parts, 
aaaa, which are connected horizontally and verti- 
eally by flanges and screws 44, This box is mounted 
| upon a plate ¢¢ and fixed in the proper position by 
the pins dd. The spindle is a movable one, and 
consists of a wrought-iron central rod ¢¢ held in 
its position by the cast-iron piece / /, which is 
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Plan of Mould wth Casting Box 


securely fitted in the bottom plate ¢c, so that the 
rod, ¢¢, is always kept in the same vertical position. 
The rod is movable in a vertical direction through 
the bearings of the piece //. 

Cast-iron T-shaped bars, 7, are attached to this 
spindle by means of the movable links h A, so that 
by lifting the rod ¢¢, the bars gg will contract 
parallel to the central rod. The length of the 
movable links is adjusted so as to press the bars 
gg just against the rimié of the bottom plate t, 
when the central rod is in its lowest position, as 
shown in the drawing, The form of section of the 
bars gg is to be seen in Fig. 24. ‘They are T-shaped, 


| with recesses along both sides to take up perforated 


wrought-iron plates k & & &, bent according to 
the diameter of the core, and completing the peri- 
These plates are kept in posi- 
tion partly by the rim i i of the bottom plate, partly 
11, fastened with screws (Fig. 24). 
A movable lever, m, is also prey pHa arm. 

, for keeping the spindle ee, in p uring 
& moulding and casting operation, and by these 
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As to the material of the chilled cast-iron sh 
of Finspong and Ankarsrum, we can only state its 
excellence. In 1869 a series of trials were made at 
Finspong with ogival chilled shot. The target was 
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pins nosed of six layers of wrought-iron plates, the] the most perfect quality, and if properly treated | to secure such a result, knowing, as he did, that the majority 
thickness of the iron armour being 30 centi-| will stand any reasonable test. Having gained a good | of the principal shareholders were favourable to such transfer, 


provided a fair amount could be obtained for their property 


Avonmouth Docks and Clifton Extension Railway.—The 
janction of the railway with the Port and Pier line bein 
complete at the point under Sneyd-park, the stone excavat 
from the tunnel under the downs is conveyed by rail to 
Avonmouth, and used in the construction of the dock. This 
supply, together with large quantities received in barges 
from various sources, gives constant employment to nearly 


Sin.). backed with wood. This target was 

y perforated with great facility by shots of 

‘ timetres diameter. ‘The shots were found to 
not been injured atall; not the slightestamm 

to be detected, and the points of the shots were 

S re the trial. After this the target 

forced by a massive plate, thus representing 


deal of experience in this branch, especially in the 
manufacture of cast-iron guns of very different 
calibres, we may express our opinion to the effect 
thabitiw@lh not be very long ere cast iron will be 
highig.esteemed as a material for large ordnance, 
Owing to its toughness and adaptability to sustain 
Eeoncussions without injury, advantages which 







na kness of 43 centimetres (16.9 in.) of always be asserted to be gained by the use of 500 men, most of whom travel from Bristol by the earl 
[his target was strongly indented by the Leaving, however, the discussion of this ques- ee 9 The masonry of the a is now far ad- 
t, but the latter fell back without some future occasion, we will close the re- | jdeed the nome com parades ose fredeer osiom 0 em 
; 1 ; ; > wi Clos indeed, the contractor is sanguine of completing his work be- 
g the plat rhe shot did not show any gun and chilled shot castings with the state- | fore the specified time. On the Extension Railway little of 
tion except three fine fissures on | megtbat the Reichenaur Iron Company, working | importance remains to be done but to lay the metals, and 
‘ part. In Denmark similar trials took|th@é mines and blast furnace at Edlach and| When the blasting at White Ladies’ Road is finished, the 
, there the Finspong chilled cast-iron shot | Reiehenau, near the Semmering, on the frontier of ar ie a « are ert, gee oe * four weeks 
, ter perforated with ease an §-in. | Styria, exhibit some fine examples of chilled cast- phate! rey eg wen Be ee ee 
per © oy I ued ¢ prospect of the line to Clifton being ready for traflie very 


ked by 18 in. of teak. 

excellent iron for ordnance is 
' 1. the guns are cast solid, care being taken 
| very gradually. The pig iron 
elted at Mariazell from spathic 


iron shells, one of which, 9 in. in diameter, has per- 
forated an 1] in. armour platé}three or four small 
cracks at the beginning of the ogival part being the 
only sign of the heavy concussion, In Ruasia cast 
guos and shells are manufactured at the Imperial 


early in the year. 

Drytrook Iron Ore Company.—This company is about to 
commence active operations for the development of its pro- 
perty in the Forest of Dean. Should success attend the 
efforts which are being made by the company, the directors 
intend to erect some new furnaces, which will, of course, en 





inity, and limestone containing | Iron and Steel Works of Perm, which exhibits a ; thei ; f thi tof D Fonest 
per cent. of sesquioxide of iron and a small] natural seeiom of the muzzle of one of the 20-in, | °°" ge a gras 7 —— ; 
f eraywacke are added as fluxes,: The} guns cast at the works, showing the perfect sound-| _¥@l¢# and the United States.-The scarcity of American 


1 


ore i 


orders is still the great current feature of the iron trade of 
South Wales. 


fluxes are given in the fol-| ness and compactness of the casting. A cast-iron 

lal }shell, 11 in. in diameter, of the same origin, is ex- 

- or La ~ | hibited after having perforated an ]}]-in. armours 

| plate without-any sign of deterioration except that 
|a small piece of the point has been carried off. 





FOREIGN AND COLONIAL NOTES. 
Canadian Lighthouses.—The Canadian Government has 
erected lighthouses on the south side of Hamilton Island and 








with that of Finspong, 


= +3 | Malleable castings have now been largely intro- | on Stone Point on the River St. Lawrence. These lighthouses 
z == | | duced on the Continent, and we find, consequently, | ®7* wooden structures each about 27 ft. high ; the illuminating 
= a 4 | Very good exhibits of such castings in the French, | *PP***t# ™ catoptric. j 
s * ¢2) % | German, and Austrian departments. . rete - petheng Ns Turkish age Pd 
- " e ta . . a ee “4 ri , + 
£5 g We must look ny this industry as a very young Yamboli pe ences dae aioe ana ecienel ‘ine i 
4 o a one, which, though the principle upon which it i8| tween the Philippopoli and Adrianople, and Varna and 
t Be," “ah CES Pry Te 1 based, was known long ago, has only of late | Rustchuk lines. The department has recently paid over to 
+n ° ae years became a commercial success. ‘There are so | the Roumelian Railway Company 40,000/. for the cost of the 
7 an "sin er 116 | a many opportunities for using malleable castings | Preliminary surveys of the section in question, which the 
! ’ 1.80 | 34.05 290 = £ & | instead of wrought-iron forged articles that we can railway company had already made. In connexion with the 
‘ aan om = , : ‘ Scutari and Ismidt Railway, it may be noted that a large 
: . 9.43 2.55 0.88 |4 . :s only encourage the manufacturers to extend’ the ap- terminus is in course of completion at Ismidt, and that 
Ry 8.59 15.66 | 25° _ | plication of these castings to a greater variety Of | several intermediate stations have been built along the line. 
i , +> ~~ Ce.00 b> © | objects than those exhibited in Vienna. We need} Progress is also being made with an extension of this line 
. a . ‘ 0.10 —— i ¢ only mention the great number of forged articles towards Eski-Sheir. 
0.12 0.11 _"2.5 Wanted for the construction of road and railway] American Railway Progress.—In 1848 the United States 
: 0,02 22.2 carriages which would present a very remunerative | had 6000 miles of completed railroad. In January, 1873, 
f o | manufacture. : the total had grown to 71,000 miles in actual operation, with 
a . : r Among the exhibitors of malleable castings we 8000 miles more in course of construction. The average rail- 
: 1 in charcoal blast furnaces with cnn. A one ——— 9 road growth of the United States for the last five years has 
The produced contains : may mention Messrs. H. F. Eckert, of Berlin, | heen nearly 6000 miles per annum. But of late there have 
1.671 Reunerta and Co., of Witten a. d. Ruhr, Hardy | been unmistakable signs that the Americans have been 
a eee — 116 Capitaine and Co., at Nouzon, Ardennes, and several | “ overdoing it” in the matter of railroad construction. 
Carbor a = a ct - 0.936 others in the Austrian departme nt. Rolling Stock, &c.,in Canada.—It is statedjthat the Canada 
Mangones ad as 3.080 This review of malleable castings closes the re- | Equipment Company has offered to supply the Credit Valley 
ons 0.016 port on castings in general, and leads us at once to Railway Company with all the rolling stock, including en 
ose eee 0.062 the next subject—to the manufacture of malleable | 8" which may be required for the road, the purchase 
‘ . hi 1 4 . s : money being payable in instalments. The Equipment Com - 
as iron, which will be treated in the next article, pany also offers to lease the rolling stock to the railway com- 
( a al ai aos = 0.100 ——— pany if preferred. The rolling stock is to be made in Toronto. 
0.083 The Allen steamer Pomona, on her last arrival, brought out 
woe «91.686 NOTES FROM THE SOUTH-WEST, several hundred tons of machinery and iron work for a new 
Gloucester and Berkeley Canal Company.—This company } cotton factory, at Hochelaga, including three large boilers, 


have decided to purchase the Worcester and Birmingham 
Canal, and to apply to Parliament for its sanction to the 


each weighing 16 tons. The Pomona also brought out on 
her main deck a steam yacht named the Star, ‘wenn in 
England by Messrs. Bond Brothers, of Montreal. 








transfer of it. This navigation is an ¥? rtant link in the 


ae We , arly the : , : 
carbon to be nearly the waterway from the sea to the heart of the kingdom, and to 

















































. . / inopl ‘ater Supply.—The construction of a new 
- ‘ } y ti propor tion of gi aphite secure the full success of their new docks and works os Sharp- Dees: opary sod rhe for ie earored piney noe ov + Ht; TH) 
: Mariazell iron, while the latter | ness, in the estuary of the River Severn, now near comple- | +a ntinc ple has been suspended. The labourers who had been 
4 nganese than the Finspong | tion, the Gloucester and Berkeley Canal Company have con- | set to work have been dismissed, and « number of horses em 
: ) Yhis great difference is sidered it essential to have the control of it. ployed have also been sold by publie auction. It is stated, 
t first t, but by closer investiga- Dock Accommodation at Cardiff.—A deputation of mer- | however, that the enterprise is not definitively abandoned, 
. amount of manganese |Ch®nts, coalowners, and others waited (on the directors of | but that the works will be resumed in the spring. Old By 
a . hn] Taff Vale Railway Company yesterday week, and presented | zantium was renowned for an abundant supply ot water, and 
y “_ 5 necessary to counterbalance | , semorial signed by a aed number of trades, complaining | had 200 large cisterns and subterranean reservoirs. 
; atter contains Im greater | of the necessity for increased dock accommodation at Cardiff, Halifax Iron Lightship.—An iron lightship, named the 
z ld blast iron. and offering to assist in obtaining Parliamentary powers next | parifay built on the Clyde by order of the Government of 
ree ¥ y t manufacture of tl ession for any scheme for increasing dock accommodation at the Dominion of Canada, to be stationed off Chebuctoo, at 
: the port. At present vessels are frequently under demur-| 11, head of Halifax harbour, is on the local marine slip. 
. | rage, from want of tips at the docks to ship more coal. The | 1,» boc! ig said to be loose. 
‘ ° one 43 - | directors promised to consider the application, and give a tread te 
- . 6.00 | re ply in a fortnight. SSE . 
es. - Re | Wigpool Iron Ore Company.—The Wigpool Iron Ore Com- Rac LAMATION Ww SESs Im gr geet 7, wey ay : sae 
: "0.90 | pay have cut into a rich and extensive “churn” of iron ore Dutch journal, the Stoompost, of September 21st (a paper 
4 al ; a 9 7A in Dean Forest. It is estimated to be the largest deposit | to be considered the organ of the Government), hence 
7 4h 03 found in the district. From a test already made, it is 40 | of the last official acts of the late Minister Thorbecke has been 
iy 3 yards in length and 50 ft. im height. According to present | to grant to Mr. J. G. Jiger, of poe Teme =~ a for 
: = nd in exrcelle sonditio mise o ¢ ) » Gov . J o ce 
/_ precheberr sora 4 am “par the present Govlnemets and Mr. J. G. Jiiger have had the 
; ty and strength of the Mariazcll iron| Forest of Dean Colliers.—Eleven companies of miners | ,, salt that the Minister of Home Affairs has now stipulated a 
‘ t, when re-melted in a reverberatory | employed in the Trafalgar Colliery, Forest of Dean, have period of one year to Mr. Jiiger for the delivery of his fina! 
: : very great, ita ultimate breaking strain | °° locked ut, in consequence of a dispute respecting ar plans for the undertaking. The costs, including the pay 
i Son re inch on an average ment. These men, it appears have be« nb receiving Is. and | inent of interest during the time of construction, have been 
‘ ee a af oe apt een 2s. 2d. per ton for cutting, but their employers gave notice of | oajeulated by competent authorities at 20 to 26 million 
4 ; ust iron tapped care ctly from the blast |g reduction of 1d , and in one case 3d. per ton. The district guilders (1,800,0007. to 2,000,000/,). We are informed that 
‘s., : furna was tested in 1870 to 20 kilogrammes| union has decided to support the men in resisting the re-| th. quality of the land thereby to be obtained is of the best ; 
i : millimetre, or 14 tons per square inch, | duction. it is situated near the Anna Pauwlona Polder and the so 
"6 ~tunples of American cold blast charcoal iron ex. Monmouthshire Railway and Canal.—At the half-yearly called Stretch, in North Holland. It thus results that 
zeu hibited the Atlas Works Company, Pittsburg, | meeting of the Monmouthshire Railway and Canal Company, | if this undertaking is carried to a cuseastnl pe Tae oe 
; A been tested. and found to break with aj ™r Cartwright stated that unless the directors, in reviving crease of about 20,900 heetares ey wad or Pied. Ae 
; ‘rain of 24.270 lb. per’square inch, or about 16 kilo- | * Bill to be submitted to Parliament next Session, fncetted 9 | wine Se ee eee eae th is no doubt 
its mom whee ee + ~~ ae ae clause asking for powers to enable them to lease or sell their | siderably enlarged, but at the same time there is no douly 
at erames per square millimetre. line to one or other of the large and more influential com- | this will be the first step towards the drainage of the Zuyder 
was Chere is no doubt that cast-iron can be had of panies, he should convene a special meeting of the proprietors 4 Zee. 
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ZAM FIRE ENGINE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. SHAND, MASON, AND CO., ENGINEERS, LONDON. 
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boiler, resting on the side frames and laid at an inclinatwn 


three steam cylinders, made of best cast iron, with the 
of about 16 deg. The lower end of the pump being fixed! 


Ls our issue for August 8th, we described and illustrated one 


Cue ee See ee he 


“+ 


tied 


of the four steam fire engines exhibited by Messrs. Shand, 
Mason, and Company at the Vienna Exhibition, and placed 
at the disposal of the British Commission in case of fire. We 
now append particulars of another of these engines, of which 
we give above a perspective view as well as an elevation and 
plan on the opposite page. We should premise that since the 
conflagrations that have visited Chicago, Boston, and other 
large cities of America, Messrs. Shand have built several en- 
gines for the Western States. Two of the engines exhibited 
are prepared from the same designs as those for America, one 
of them being the 1000-gallon 3-cylinder equilibrium engine 
now illustrated, and which is the lightest engine yet made, 
taking into account the mé fect it is capable of 
producing. One of the ch features is the inclined water 
tubs iler, which is formed of welded Bowling plates with 
angle iron joints, turned and fitted with bolts and nuts, 
and capable of being removed, giving access for examination 
cleaning, or repairs. The internal cylinder is rivetted at 
the bottom to a shell, which forms the firebox, the cylinder 
having a water space round it and a combustion chamber, in 
which are inserted several rows of drawn steel tubes | in. in 
diameter, each row being fixed transversely other 
and at an angle, so as to promote circulation. The upper 
part of the internal cylinder forms the chimney, and is fitted 
with a faced angle iron ring by which means it joined to 
the outer shell at top with | This arrangement 
gives good combustion, the s fully developed, 
andin passing up through spaces formed by the rows of tubes 
is divided and the heat sorbed. The evaporating power 
is such that 100 lb. of steam preasur er sq inch is 
frequently obtained in 6} minutes fr the application 
of the light. The boiler stands ver 1 front of tke hind 
axle, resting on longitudina! fram« 1 t has a firedoor be- 
hind for stoking during transit, wit! form suspended for 
stoker and fuel 

The pumping machinery consists of an 


hanical ef 


over the 


ts and nuts 


flame becom 


AnTé 


engine with 


steam chests cast on, the slide valves being of the same 
metal. The cylinders are bolted directly with flanges on 
to the = frame, which is of gun metal, and cast in 
one piece. The pump, with delivery and suction chambers, 
frames and bearings for crankshaft, extends beyond th 
frame with the covers to which the steam cylinders are 
bolted. A treble crankshaft of steel is fitted in bearings 
midway between the cylinders and pumps, having solid 
eccentrics forged on for working three simple slide valves. 
Each piston has two steel rods passing above and below the 
crankshaft and connected directly to the trunk of each 
pump. Steel connecting rods are oo to the bottom of 
the trunks, in which they vibrate, and drive the crankshaft for 
the purpose of governing the engines and actuating the slide 
valves, limiting the lengths of the strokes of pumps under 
all conditions with regularity of movement, and dispensing 
entirely by this means with the use of the flywheel. 

The construction of the pumps is also favourable for the 
equality of motion, as the water enters directly through the 
pump without changing the direction in which it is drawn in 
and forced out. It enters through the large suction inlet 
and passes through the suction valves, which are composed 
of india-rubber dises, disposed over circular gratings. hese 
valve seats are fixed to the end covers of the pumps, forming 
the cover to each pump barrel, and also the valve seats, and 
the withdrawal of these covers gives free access to all the 
valves. The water ie then taken up by the bucket (which 
also contains india-rabber valves), and is forced one-half by 
the bucket, and the remainder by the ram in the other half 
stroke of the piston, being delivered from al] the pumps in 
the same manner into a pump-head common to all. It issues 
from four outlets with screwed stop valves for coupling the 
hose to places at the bottom of the pump head. A con- 
tinuous and uniform flow of water is thus obtained. 

The engines and pumps, as will be seen from the engraving 
are fixed with the cylinders adjoiniog to and in front of the 


the fore part of the carriage adds strength to the struct 
and gives freedom of access to the covers and suction outlet, 
so that firemen who are engaged coupling on the suction 40 
not interfere with those joining on the hose. The feed pump 
injector, and all boiler fittings are of gun-metal, and the 
steam and exhaust pipes of copper, connected from the thre 
cylinders into one pipe. This engine is fitted with all nece* 
sary heating and emptying pipes for use in the severe winters 
of Canada and Russia, and the general arrangement is based 
upon several years’ experience of the working of engines 
made by this firm in the above countries as well as in eastera 
and northern Europe. The engine illustrated is capable of 
working at from 30 to 200 revolutions per minute, using te 
smallest or the largest jets. It can be stopped and started 
at any part of the stroke, requires little attention, is said © 
work with ease and regularity through lengths of hose 
1000 ft., and to have projected a jet 24 in. in diameter 300" 
horizontally. 

Besides the foregoing, Mesers. Shand have at Vienna «3 
engine having pumps of similar construction to the one Ww? 
have been describing, but placed vertically and behind the 
boiler. The valve arrangements are also similar to those 
just described. A fourth engine is of the same type « the 
last, but has a single cylinder. Messrs. Shand have also on 
of their manual engines in the Exhibition, for22 men. +! ™ 
the lightest of its class that has yet been constructed, weig2- 
ing only 1600 lb. Altogether, Messrs. Shand, Mason, aué 
Company have a very interesting and well-made collectio® 
of fire engines at the Vienna Exhibition, for which they Lev? 
obtained a prize medal. 


‘ 


Cars Bretor Coat.—The demand for Cape Breton (Nov# 
Scotia) coal continues good. The quantity of coal raised an¢ 
shipped from Nova Scotia up to the middle of this year ¥ —_ 
excess of the extraction of the corresponding period of 15/-- 
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PLATE-EDGE PLANING MACHINE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY THE SACHSISCHE MASCHINEN-FABRIK (FORMERLY RICHARD HARTMANN), OF CHEMNITZ. 











STEAM FIRE ENGINE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. SHAND, MASON, AND CO., ENGINEERS, LONDON. 
(For Description, see opposite Page.) 
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PLATE-EDGE PLANING MACHINE. 
Tue illustrations annexed show a machine for planing 
the edges of wrought-iron plates, constructed, and exhibited 
| at Vienna, by the Siichsische Maschinen-Fabrik (formerly 
Richard Hartmann), of Chemnitz. The machine consists 
of the bed, the frame, and the table for recei the 
plates. The bed is similarly constructed to that of a lathe, 
and carries a slide rest with the tool-box, which has to be 
worked by hand, whilst the slide rest is drawn along the 
bed by means of a doubled-threaded screw 4in. in dia- 
meter, with threads 2} in. pitch and in. deep. This screw 
receives its motion from the pulleys and the wheel gear on 
the left-hand side of the machine, and the forward and 


4 





backward travel of the slide rest with the tool-box is 
simply effected in the same manner as on ordinary planing 
machines, the slide rest touching at the end of its travel 
against adjustable stops fixed on a shaft placed in front of 
the bed, and this shaft carrying at one end the fork for the 
shifting of the belt from one pulley to the other. The bed 
is 21 ft. 7 in. long, and 22 in. high. 

| The frame for the fastening of the plates is a strong cast 
iron structure of the same length as the bed, allowing plates 
of 5.400 metres (17 ft. 8fin.) in length, and 12}in. in 
thickness, to be fixed by eleven 1} in. screws; the top girder 
has a depth at the centre of 2ft.4}in. The table at the 
back of the machine for the support of the plates projects 
4ft., but does not run along the whole length of the frame, 
it being divided into three sections, the distances between 
the sections being equal to the length of a section of the 
table. 

The whole machine is well designed, of powerful con- 

| struction, and excellent workmanship. It weighs 10,400 

kilogrammes, or about 10 tons 2 cwt. 





Inox ts Lixcotnsuire.—lIronstone in considerable quan- 
tities, and of excellent quality, is now being raised at Monks 
Abbey, in the immediate vicinity of Lincoln ; and we under- 
| stand operations of a similar character will shortly be com- 
| menced on the Canwick Estate, and, if successful, blast fur- 
| naces are to be erected there. Boring for coal has been com- 

menced at Swinderby, about 5 miles from Lincoln. All the 
| large engineering works are fully employed in the latter 
| place. 

Tar Svez Canxat.—In an International Commission on 
the Suez Canal dues which met at Constantinople on the 
15th inst., England was represented by Sir Philip Francis, 
British Consul-General in the Turkish capital, and Lieut- 
Colonel Stokes, R.E., late resident representative of Great 
Britain on the Danube Commission. During the first ten 
days of September, 23 ships of an angrogete burthen of 46,880 
| tons passed through the canal, yielding a transit revenue of 
| about 20,0007, 
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ON FUEL* 
By C. W. Stemens, D.C.L, F.RS 

Is accepting the invitation of the ( f the British 

Associati 5 to deliver an address to 
of this great industrial district, I felt that I waa undertaking 
no easy task Ha ng to speak ! aif {f the \e- 
sociation, and in the presence of many of its 
guished members, | am bound to treat my subject scientifi 
cally; but I have to bear in mind at the sar » that lam 


perative classes 





s listin- 








addressing myself to men unquestionably of good intelli-| 
genee, but without that scientific training which has almost 
created a language of its own. It is no consolation for me to 





think, that those who have taken a similar task upon them 
seives in former years, have admirably succeeded in divesting 
highly scientific subjects of the formalism in which they are 
habitually clothed. The very names of those men— Tyndall 
Husley, Miller, Lubbock, and Spottiswoode—are such as to 
preclude in me all idea of rivalry, but I hope to profit by 
their example, and to remember that tru 
simple, and that it is only where knowle 
that scientific formule must take the place of plain state- 
ments. The subject-matter of my discourse is “ Fuel,” a 
matter with which every one of us has become familiarised 
from his infancy, but which, nevertheless, is but little under- 
stood even by those who are most largely interested in its 
application. It involves considerations of the highest » priori 
interest, both from a scientific and a practical point of view. 
I purpose to arrange my subject into five prince pal heads: 1. 
What is fuel? 2. Whence is fuel derived? 3. How should 
fuel ic used? 4. The coal question of the day. 5. Wherein 
consis'« the fuel of the sun? 

What is fuel? Some of you may have already eaid within 
yourselves that it is but wasted time to enlarge upon such a 
theme, since all know that fuel is coal drawn from the earth 
from depomts, with which this country « specially has been 
bountifally supplied ; why disturb our plain understanding by 
scientific definitions which will neither reduce the cost of coal, 
nor make it last longer on our domestic hearth? Yet I must 
claim your patience for a little, lest, if we do not at first agree 
upon the essential nature of fuel, may afterwards be 
variance in discussing its origin and its uses, the latter at 
any rate being of practical interest, and a subject worthy of 
your most attentive consideration. Fuel, then, in the ordi- 
nary acceptation of the term, is carbonaceous matter, which 
may be in the solid, the liquid, or in the gaseous condition, 
and which, in combining with oxygen, gives rise to the phe- 
nomenon of heat. Commonly speaking, this development of 
heat is accompanied by flame, because the substance produced 
in combustion is gaseous. In burning coal, for instance, on 
a firegrate, the oxygen of the atmosphere enters into 
nation with the solid carbon ‘of the coal and produc . 
bonie acid, a gas which enters the atmesphere, of which it 
forms a necessary constituent, since without it the growth of 
trees and other plants would be impossible. But combustio 
is not necessarily accompanied by f ame, or even by a dis 
of intense heat. The metal magnesium burns with a 
display of light and heat, but without flame, because the 
product of combustion is not a gas but a solid, viz., oxide 
magnesia. l 
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Again, metallic iron, if in a finely divided state, 
ignites when exposed to the atmosphere, giving rise to the 
phenomena of heat and light without flame, because th: 
result of combustion is iron oxide or rust ; but the same iron 
if presented to the atmosphere—more especially to a damp 
atmosphere—in a solid condition, does not ignite, but is 
nevertheless gradually converted into metallic oxide or rust 
as before. Here, then, we have combination without the phe- 
nomena either of flame or | but by careful experiment 
we should find that heat is nevertheless produced, and that 
the amount of heat so produce i precise ly equ als that obtained 
more rapidly in exposing spongy iron to the action of oxygen. 
Only in the latter case, the heat is developed by slow degrees, 
and is dispersed as soon produced, whereas in the former the 
rate of production exceeds the rate of dispersion, and heat 
therefore accumulates to the extent of raising the mass to red- 
ness. It is evident from these experiments that we have to 
widen our conception, and call fuel “any substance which is 
capable of entering into combination with another substance, 
and in so doing gives rise to the phenomenon of heat.”” In thus 
defining fuel, it might appear at first sight that we should find 
upon our earth a great variety and an inexhaustible supply of 
substances that might be ranged under this head, but a closer 
investigation will soon reveal the fact that its supply is, 
comparatively speaking, extremely limited. In looking at 
the solid crust of the earth, we find it to be composed for the 
most part of slicious, calcareous, and megneceous rock, the 
former, silica, consisting of the metal silicon combined with 
oxygen, and is therefore not fuel, but rather a burnt sub- 
stance which has parted with its heat of combustion ages 
ago; the latter, limestone, being carbonate of lime, or the 
combination of two substances, viz., oxide of calcium and 
carbonic acid, both of which are essentially products of 
combustion, the one of the metal calcium, and the other of 
carbon ; and the third, magnesia, being the substance mag 
nesium, which I have just burnt betore you, and which, 
further combined with lime, constitutes d lomite rock, of 
which the Alps are mainly composed. All the commoner 
metals, such as iron, zinc, tin, alumina, sodium, &c., 
we find in nature in an oxidised or burnt condition; 
and the only metallic substances that have resisted the in- 
tense oxidising action that must have prevailed at one period 
of the earth’s creation are the so-called precious metals 
gold, platinum, iridium, and, to some extent also, silver 
and copper. Excepting these, coal alone presents itself as 
earbon and hydrogen in an unoxidised condition. But what 
about oceans of water, which have occasionally been cited as 



























representing @ vast store of heat-producing power ready | 
Not many 


for our use when coal shall be exhausted? 
months ago, indeed, on the occasion of a water-gas company 
being formed, statements to this effect could be seen in some 
of our leading papers. Nothing, however, could be more 


* A lecture delivered to the operative classes of Bradford, 
on behalf of the British Association. 
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fallacious. When hydrogen burns, doubtless a great de- 


| velopment of heat ensues, but water is already the result of 


this combustion (which took place upon the globe before the 
ocean Ww formed), and the separation of these two sub- 
stances would take precisely the same amount of heat as 
was originally produced in their combustion. It will thus 
be seen that both the solid and fluid constituents of our 
earth, with the exception of coal, of naptha (which is 
a mere modification of coal), and the precious metals, are 
products of combustion, and therefore the very reverse of 
fuel. Our earth may indeed be looked upon as “ a ball of 
cinder, rolling eternally through space,” but happily in com- 
any with another celestial body—the sun—whose glorious 
peatms are the physical eause of everything that moves and 
lives, or that has the power within iteelf of imparting life, 
heat, or motion. The invigorating influence is made per- 
ceptible to our senses in the form of heat, but it is fair to ask, 
what is heat, that it should be capable of coming to us from 
nd of being treasured up in our fuel deposits both 
n the surface of the earth? If this inquiry had 
been put to me thirty years ago, I should have been much 
perplexed. By reference to books on physical seience, I 
should have learnt that heat was a subtle fluid which, some- 
how or other, had taken up its residence in the fuel, and whieh, 
upon the ignition of the latter, was sallying forth either to 
vanish or to abide elsewhere ; but I should not have been able 
to associate the two ideas of combustion and development of 
heat by any intelligible principle in nature, or to suggest any 
process by which it could have been derived from the sun 
and petrified, or, as the empty phrase ran, rendered latent in 
the fuel. It is by the labours of Meyer, Joule, Clausins, 
Rankine, and other modern physicists, that we are enabled 
to give to heat ite true significance. Heat, according to the 
ivnamical theory,” is neither more nor less than motion 
among c 
when once produced, may be changed in its direction and its 
nature, and thus be converted into mechanical effect, ex- 
pressible in foot-pounds or horse power. By intensifying 
this motion among the particles, it is made evident to our 
rgan by the emanation of light, which again is 
,either more nor less than vibratory motion imparted by the 
ignited substance to the medium separating us from the 
same. According to this theory, which constitutes o ; 
most important advances in science of the present century, 
heat, light, electricity, and chemical action are only different 
manifestations of “ energy of matter,” mutually convertible, 
but as indestructible as matter itself. Energy exists 1n two 








th sun, a 


below and 


visual 
I 





ne 





forms iynamic,” or “ kinatic energy,” or force manifesting 
itself to our senses as weight in motion, as sensible heat, or as 
an active electrical current ; and “ poteatial energy,” or force 


in a dormant condition. In illustration of these two forms 
f energy, I will take the case of lifting a weight, say one 
pound, one foot high. In lifting this weight, “ kinatic 
muscular energy” has to be exercised in overcoming the 
force of gravitation of the earth. The pound weight, when 
supported at the higher level to which it has been raised, 
represents potential energy to the amount of one unit or 
foot-pound. This potential energy may be utilised in im- 
parting motion to mechanism during its descent, whereby a 
unit amount of “ work” is accomplished. A pound of carbon, 
then, when raised through the space of one foot from the 
earth, represents, mechanically speaking, a unit quantity of 
energy, but the same pound of carbon, being separated or 
lifted away from oxygen, to which it has a very powerful 
attraction, is capable of developing no less than 11,000,000 
foot-pounds or unit quantities of energy whenever the bar 
to their combination, namely, excessive depression of tem- 
perature, is removed ; in other words, the mechanical energy 
set free in the com! on of one pe ind of pure carbon is the 
aired to raise 11,000,000 pounds weight 
} 











same as would ber 
one foot high 


| 
ras would sustain the work which we call a 
horse power during five hours thirty-three minutes. We 
thus arrive at once at the utmost limit of work which we 







can ever hope to accomplish by the combustion of one pound 
of carbonaceous matter, and we shall presently see how far 





we are still removed in our steam engine practice from this 
limit of perfection ° 

he following illustrations will show the convertibility of 
the different forms of energy. If I let the weight of a hammer 
descend in rapid succession upon a piece of iron it becomes 
hot, and on beating a nail thus vigorously and skilfully for 
a minute it will be red-hot. In this case the mechanical 
force developed in the arm by the combustion of carbonaceous 
muscular fibre is converted into heat. Again, in rapidly com- 
pressing the airina fire syringe, ignition of a piece of tinder is 
obtained. Again,in passing an electrical current through 
the platinum wire it is directly converted into heat, which is 
manifested by ignition of the wire, whereas the thermopile 
gives an illustration of the conversion of heat into electricity. 
The heat of combustion is the result of the chemical combi- 
nation of two substances; but does it not follow from this 
that oxygen is a combustible as well as the carbonaceous sub- 
stance which goes by the name of fuel? This is, unguestion- 
ably, the case, and if our atmosphere was composed of a car 
bonaceous gas we should have to conduct our oxygen through 
tubes, and send it out through burners to supply us with 
ight and heat, as will be seen by the experiment in which I 
burn a jet of atmospheric air in a transparent globe filled 
with common lighting gas; but we could not exist under 


such inverted conditions, and may safely strike out oxygen 


and analogous substances, such as chlorine, from the lst of 


fuels. 


We now approach the second part of our inquiry—Whence 


is fuel derived? The rays of the sun represent energy in 


the form of heat and light, which is communicated to our 


* In burning 1 |b. of carbon in the presence of free oxygen, 


carbonic acid is produced at 14,500 units of heat (1 lb. of 


water raised through 1 deg., Fabr.) are liberated. Each unit 


of heat is convertible (as proved by the deductions of Meyer 


and the actual measurements of Joule) into 774 units ot 








\ really 14,600 x 774=11,223,000 units of potential energy. 


st the particles of the substance heated, which motion, | 


earth through the transparent medium which must necessarily 
fill the space between us and our great luminary. If these 
rays fall upon the growing plant, their effect disappears from 
direct recognition by our senses, inasmuch as the leaf does 
not become heated as it would if it were made of iron or dead 
wood, but we find a chemical result accomplished, viz., 
carbonic acid gas which has been absorbed by the leaf of the 
tree from the atmosphere is there “ dissociated,” or separated 
into its elements carbon and oxygen, the oxygen being 
returned to the atmosphere, and the carbon retained to form 
the solid substance of the tree. It is thus clearly shown 
that the sun has to impart 11,000,000 units of energy to the 
tree for the formation of 1 |b. of carbon in the shape of wo ody 
fibre, and that these 11,000,000 units of energy will be 
simply resuscitated when the wood is burnt, or again com- 
bined with oxygen to form carbonic acid. Fuel, then, is 
derived through solar energy acting on the surface of our 
earth. But what about the stores of mineral fuel, of coal 
which we find within its folds? How did they escape the 
general combustion which, as we have seen, has consumed 
all other elementary substances? The answer is a simple 
one. These deposits of mineral fuel are the results of 
primeval forests, formed in the manner of to-day through 
the agency of solar rays, and covered over with earthy matter 
in the many inundations and convulsions of the globe's 
surface, which must have followed the early solidification of 
its surface. Thus our deposits of coal may be looked upon 
as the accumulation of potential energy derived directly from 
the sun in former ages, or as George Stephenson, witha 
sagacity of mind in advance of the science of his day, 
answered, when asked what was the ultimate cause of 
motion of his locomotive engine, “that it went by the 
bottled-up rays of the sun.” It follows from these considera- 
tions that the amount of potential energy available for our 
use is confined to our deposits of coal, which, as —- from 
the exhaustive inquiries lately made by the Royal Coal 
Commission, are still large indeed, but by no means inexhaus- 
tible, if we bear in mind that our requirements will be ever 
on the increase, and that the getting of coal will become 
from year to year more difficult as we descend to greater 
depths. To these stores must be reckoned lignite ant peat, 
which, although not coal, are nevertheless the result of solar 
energy, attributable to a period of the earth’s creation sub- 
sequent to the formation of the coal beds, but anterior to our 
own days. These fuels may be made as efficient as coal, if 
properly treated. In discussing the necessity of using our 
stores of fuel more economically, I have been met by the 
observation that we need not be anxious about leaving fuel 
for our descendants—that the human mind would surely 
invent some other source of power when coal should be 
exhausted, and that such a source would probably be dis- 
covered in electricity. I heard such a suggestion publicly 
made only a few weeks back at a meeting of the Interna- 
tional Jury at Vienna, and could not retrain from calling 
attention to the fact that electriaty is only another form of 
energy that could no more be created by man than heat 
could, and involved the same recourse to our accumulated 
stores. If our stores of coal were to ebb, we shculd have 
recourse, no doubt, to the force radiating from the sun 
from year to year and from day to day; and it | be 
as well for us to consider what is the extent of that force, 
and what are our means of gathering and applying it. 
We have, then, in the first place, the accumulation of solar 
energy upon our earth’s surface by the decomposition of 
carbonic acid in plants, a source which we know by expe- 
rience suffices for the human requirements in thinly popu- 
lated countries, where industry has taken only a slight 
development. Wherever population accumulates, however, 
the wood of the forest no longer suffices even for domestic 
requirements, and mineral! fuel has to be transported from 
great distances. The sun's rays produce, however, other 
effects besides vegetation, and amongst these, that of evapo- 
ration is the most important as a source of available power. 
By the solar rays, an amount of heat is imparted to our earth 
that would evaporate yearly a layer of water 14{t. deep. A 
considerable proportion of this heat is actually expended in 
evaporating sea water, producing steam or vapour, which 
is back upon the entire surface of both lend and sea in the 
form of rain. The portion which falls upon the elevated land 
flows back towards the sea in the form of rivers, and in the 
lescent its weight may be utilised to give motion to ma- 
chinery. Water power, therefore, is also the result of solar 
energy, and an elevated lake may, indeed, be looked upon as 
fuel, in the sense of its being a weight lifted above the sea 
level through its prior expansion into steam. This source of 
power has also been largely resorted to, and might be utilised 
to a still greater extent in mountainous countries ; but it 
naturally so happens that the great centres of industry are 
in the plains, where the means of transport are easy, and the 
total amount of available water power in such districts is 
extremely limited. Another result of solar energy are the 
winds, which have been utilised for the production of power. 
This source of power is, indeed, very great in the aggregate, 
but its application is attended with very great inconvenience. 
It is proverbial that there is nothing more uncertain than the 
wind, and when we were dependent upon windmills for the 
production of flour, it often happened that whole districts 
were without that necessary element to our daily existence. 
Ships, also, relying upon the wind for their propulsion 
through the sea, are often becalmed for weeks, and so gradu- 
ally give preference to steam power on account of its greater 
certainty. It has been suggested of late years to utilise the 
heat of the sun by the accumulation of its rays into a focus 
by means of gigantic lenses, and to establish steam boilers in 
| such foci. This would be a most direct utilisation of solar 
| energy; but it is a plan which would hardly reco 
itself in this country, where the sun is but rarely seen; aD 
| which even in a country like Spain would hardly be produe- 
tive of useful practical results. There is one more nat 
source of energy available for our uses, which is rather cos- 
mical than solar, viz., the tidal wave. This might also be 












force or mechanical energy ; hence 1 |b. of carbon represents | utilised to a very considerable extent in an island country, 


| facing the Atlantic seas, like this, but its utilisation on & 
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large 
expenditure, on account of the enormous area of tidal basin 
that would have to be cofistructed. In passing in review 
these various sourees of energy which are still available to 
us, after we have run through our accumulated capital of 
potential energy in the shape of coal, it will have struck you 
that none of them would at all supply the place of our willing 
and ever-ready slave—the steam engine ; nor would they be 
applicable to our purposes of locomotion, although means 
might possibly be invented of storing and carrying potential 
energy in other forms. But it is not force alone that we 
-e, but heat for smelting our iron and other metals, and 
the accomplishment of other chemical processes. We also 
need a large supply for our domestic purposes. It is true 
that with an abundant supply of mechanical force we could 
manufacture heat, and thus actually accomplish al! our pur- 
poses of smelting cooking, and heating, without the use of 
any combustible matter; but such conversion would be at- 
tended with so much difficulty and expenditure that one 
cannot conceive human prosperity under such laborious and 
artificial conditions. 

We now come to the question—How should fuel be used ? 
I propose to illustrate this by three examples which are 
typical of the three great branches of consumption: a. The 
production of steam power ; 6. The domestic hearth ; ce. The 
metallurgical furnace. I have represented on a diagram two 
cylinders of the same internal dimensions, the one 


require, 


steam 
being what is called a high-pressure steam cylinder, pro- 
vided with the ordinary slide valve for the admission 


of steam and its subsequent discharge into the atmo- 
sphere, and the other so arranged as to use the steam ex- 
pansively (being provided with the Corliss variable ex- 
ansion gear), and working in connexion with a condenser 
{ ave also shown two diagrams of the steam preseures at 
each part of the stroke, assuming in both eases the same 

tial steam pressure of 60 lb. per square inch above the 


in 
atmospheric pressure, and the same load upon the engine. | 
They show that in the latter case the same amount of work | 
sccomplished by filling the cylinder, roughly speaking, up | 


t ne-third part of the length as in the other by fillmg it 
entirely. Here we have then an easy and feasible plan of 
saving two-thirds of the fuel used in working an ordinary 
high-pressure engine, and yet probably the greater number of 
the engine w actually at work are of the wasteful type. Nor 
are the indications of theory in this case (or in any other 
when properly inter; reted) disproved by practice; on the 


ntrary, an ordinary non-expansive non-condensing engine 

nly a consumption of from 10 Ib. to 12 ib. per 
power per hour, whereas a good expansive and con- 
sing engine accomplishes the same amount of work with 
2 Ib. ot coal per hour, the reason for the still greater economy 
being that the cylinder of the good engine is probably pro- 
tected by means of a steam jacket and lagging sgainst Joss 
y condensation within the working cylinder, and that more 
f rally bestowed upon the boiler and the parts of 
the engine, to insure their proper working condition. A 
what can be accomplished in a short 


res comm 


ats o 





Striking Liustration of 

spa 1e was brought to light by the Institute of Me- 
chanical Engineers, over which I have at present the honour 
to} In holding their annual general meeting in Liver- 
I in 1863, they instatuted a careful inquiry into the con- 
sumption by the best engines in the Atlantic Steam Service, 


and the result showed that it fell in no case below 4} |b. per 
rse-power per hour. Last year they assembled 
same object in view in Liverpool, and Mr. Bramwell 
roduced a Table showing that the average consumption by 
r 1 examples of compound expansive engines did 

ceed 24 lb. per indicated horse power per hour. Mr. 

\. Cowper has proved a consumption not exceeding 14 |b. 
ated horse power per hour in a compound marine 

gine constructed with an intermediate superheating vessel 
with his plans: Norare we likely to stop long 


n accordance 


at this point of comparative perfection, for in the early 
portion of my address I have endeavoured to prove that 
the tl il perfection would only be attained if an in- 
dicated horse power was produced with 25 lb. of pure carbon, 
( , f ordinary steam coal. Here, then, we have 
tw stinct margins to work upon, the one up to the limit 
of, say, 2 lb. per horse power per hour, which has been prac- 
t y reached in some, and may be reached in ell cases ; 
and the other up to the theoretical limit of 4 1b. per horse 
power per hour, which ean never be absolutely reached, but 
w nventive power may and will enable us to approach. 


ihe wastefulness of. the domestic hearth and kitchen fire 


is celt-evident. Here only the heat radiated from the fire 
itself is utilised, and the combustion is generally extremely 
unperfect, because the iron back and excessive supply of 
cold air check combustion before it is half completed. We 
know that we can heat a room much more economically by 
mee fa German stove, but to this it may be very properly 
odjected that it is cheerless, because we do not see the fire or 
fee ing effect upon our damp clothing; it does not 
pr moreover, a sufficient degree of ventilation, and 
makes the room feel stuffy. These are, in my opinion, very 
potent objections, and economy would not be worth having if it 
¢ nly be obtained at the expense of health and comfort. 
! r at least one grate that combines an increased 
amount of mfort with reasonable economy, and which, 


aithough accessible to all, is as yet very little used. I refer to 
Captain Galton’s “ Ventilat ng Fireplace,” of which you ob- | 
ferve adiagram upon the wall. This fireplace does not differ | 
in external appearance from an ordinary grate, except that 
it has @ higher brick back, which is perforated at about mid- | 
rht to admit warmed air into the fire so as to burn a large 
Proportion of the smoke which is usually sent up the chimney 
unburnt, for no better purpose than to poison the atmosphere 
Which we have to breathe. The chief novelty and merit of 
Captain Galton’s fireplace consists, however, in providing a 
Chamber at the back of the grate, into which air passes | 
Girectly from without, becomes moderately heated (to 
64 ‘eg. Fahr.), and rising in a separate flue, is injected 
into the room under the ceiling with a force due to the/| 
peated ascending flue. A plenum of pressure is thus estab- | 
4shed within the room whereby indraughts through doors ’ 


scale is connected with great practical difficulty and | and windows are avoided, and the air is continually renewed | order in which it was deposited, reaching the furnace therefore 


| by passing away through the fireplace chimney as usual, | nearly at the temperature at which the gases of combustion 


| Thus the cheerfulness of an open fire, the comfort of a room | left the same. A great reversion of tem 
| filled with fresh but moderately warmed air, and great | g 
economy of fuel, are happily combined with unquestionable | regenerators are heated to a 
efficiency and poy and yet the grate is little used, | It is easy to conceive that in this way heat may be aceumu- 
described in papers communicated | lated within the chamber to an apparently unlimited extent, 

in an elaborate report made by i 
General Morin, the Directeur du Conservatoire des Arts and | limit is reached at the point where the 
Metiers of Paris, which has also a gee in the English 
this unquestionable 

improvement finds practical application is due in my 
opinion, to two circumstances—the one is, that Captain 
Galton did not patent his improvement, which makes it 
nobody’s business to force it into use, and the other may 
be found io the circumstance that houses are, to a great ex- 
A builder 
thinks it a good speculation to construct a score of houses 
after a cheap design, in order to sell them, if possible, before 
completion, and the purchaser immediately puts up the 
You natu- 
rally would think thatin taking such a house you had only to 
furnish it to your own mind, and be in the enjoyment ot all 
| reasonable creature comfort from the moment you enter the 
same. This fond hope is destined, however, to cruc!] disappoint- 


although it has been ful 
by Captain Galton, an 


language. The slowness with whic 


tent, built only to be sold, and not to be lived in. 


standard bill with “ Desirable Residences to Let.” 


ment; the first evening you turn on the gas you find that 
although the pipes are there, the 


worst of all, the 





refers to pass out by 
the joints into the room instead of by the burners ; the water, 
| in hke-manner, takes its road through the ceiling, bringing 
down with it a patch of plaster om to your carpet. But 

Ceguits (of @ size irrespective, probably, 
of the size of the room), absolutely refuse to avail themselves 


of the chimney flue, preferring to send the volumes of smoke 


into the room. 


arrangements adopted. 


Plumbers and chimney doctors are now put 
into requisition, pulling up floors, dirtying carpets, and 
putting up gaunt-looking chimney-pots; the grates them- 
selves have to be altered again and again, until by slow degrees 
the house becomes habitable in a degree, although you now 
only become fully aware of the innumerable drawbacks of the 
Nevertheless, the house has been an 


excellent one to sell, and the builder adopts the same pattern 


for another block or two in an increasing neighbourhood. 
Why should this builder adopt Captain Galton’s fireplace ? 


It will not cost him much, it is true, and it will save the 


tenant a great deal in his annual coal bill, not to speak of 


the comfort it would give him and his family; but nobody 


‘ 


demands it of him; it would give bim some trouble to 
arrange his details and sub-contracts, which are all settled 


beforehand, and so he goes on building and selling houses in 
the usual routine way. Nor will this state of things b 
altered until the dwellers in houses will take the matter in 
hand, and absolutely refuse to put up with builders’ ways, 
or, what is still better, get builders who will put up houses in 
their way. This is done to some extent by building societies, 
but there is as yet too much of the old leaven ijeft in the 
trade, and the question itself too little understood. 

We now come to the third branch of consumption, the 
smelting or metallurgical furnace, which consumes about 


40,000,000 of the 120,000,000 of the fuel produced. Here | 


also is great room for improvement, the actual fuel con- 
sumed in heating a ton of iron up to the welding point, 
or of melting a ton of steel, is more in excess of the 
theoretical quantity required for these purposes than is the 


case with regard to the production of steam power and to | 


domestic consumption. Taking the specific heat of iron at 
-114, and the welding heat at 2700 deg., Fahrenheit, it 


would require-.114x2/00=307 heat units to heat 1 lb. of 


iron. A pound of pure carbon develops 14,500 hert units, a 
pound of common coal 12,000, and therefore 1 ton of coal 
should bring 39 tons of iron up to the welding point. In an 
ordinary reheating furnace a ton of coal heats only 1% ton of 


iron, and therefore pr duces only one twenty -third part of | 


the maximum theoretical effect. In melting 1 ton of steel 
in pots 24 tons of coke are consumed, and taking the melting 


point of steel at 3600 deg. Fahrenheit, the specific heat {at | 


-119, it takes .119 by 3600—42% heat units to melt a pound of 


steel, and taking the heat-producing power of common coke | 


also at 12,000 units, 1 ton of coke ought to be able to melt 28 


tons of steel. The Sheffield pot steel melting furnace there- 


fore only utilises one-seventieth part of the theoretical heat | 
is a very wide | British consumer had to pay 44,000,000/. more than the 
specially devoted | market value of former years for his supply of coal—a suffi- 





developed in the combustion. Here, therefi 
margin for improvement, to which I hay 
my attention for many years, and not without the atlainment 





of useful results. I have, since the year 1846, or very shortly | the question of “ 
dynamical theory, de- | show, is very great indeed. 


after the first announcement of th« 


ure within the re- 
bers is the result, and two first-mentioned 
higher degree than the latter. 


tive ch 





and with a minimum of chimney draught. Practically the 
tate edema 
the chamber begin to melt. Whereas a theoretical limit also 


exists in the fact that combustion ceases at a point which 
has been laid down by St. Clair Deville at 4500 deg. Fahr., and 
which has been called by him the point of dissociation. At 
this point hydrogen might be mixed with oxygen, and yet 
the two would not combine, showing that combustion really 
only takes place between the limits of temperature of about 
600 deg. and 4500 deg. Fahr. To return to the regenerative 
gas furnace. It is evident that there must be economy 
where, within ordinary limits, any degree of heat can be ob- 
tained, while the products of combustion pass in the chimney 
only 300 deg. hot. Practically a ton of steel is melted in 
this furnace with 12 cwt. of small coal consumed in the gas 
producer, which latter may be placed at any reasonable dis- 
tance from the furnace, and consists of a brick chamber con- 
taining several tons of fuel in a state of slow disintegration. 
in large works a considerable number of these gas producers 
are connected by tubes or flues with a number of furnaces. 
Collateral advantages in this system of heating, which ia now 
extensively used in this and other countries, are that no 
smoke is produced, and that the works are not encumbered 
with solid fuel and ashes. It is a favourite project of mine, 
which Ihave not had an opportunity yet of carrying prac- 
tically into effect, to place these gas producers at the bottom 
of coal pits. A gas shaft would have to be provided to con- 
duct the gas to the surface, the lifting of coal would be saved, 
and the gas in its ascent would accumulate such an amount 
of forward pressure that it might be conducted for a distance 
of several miles to the works or places of consumption. This 
plan, so far from being dangerous, would insure a very per- 
tect ventilation of the mine, and would enable us to utilise 
those waste deposits of small coal —— z on the average 
to 20 per cent.) which are now left unutilised within the 
pit. Another plan of the future which has oceupied my 
attention is the supply of towns with heating gas for 
domestic and manufacturing purposes. In the year 1863 a 
company was formed, with the concurrence of the corporation 
of Birmingham, to provide such a supply in that town at the 
rate of 6d. per 1000 cubic feet; but the Bill necessary for 
that purpose was thrown out in Committee of the House of 
Lords, because their lordships thought that if this was as good 
a plan as it was represented to be, the existing gas com- 

panies would be sure to carry it into effect. I need hardly 

| gay that the existing companies have not carried it into effect, 

having been constituted for another object, and that the 

realisation of the plan itself has been indefinitely postponed. 

It has lately been taken up and partly carried into effect at 

| Berlin, however. 

Having now passed in review the principal applications of 
fuel, with a view chiefly to draw the distinction between our 
actual consumption and the consumption that would result 
| if our most oo ween practice was made general ; and having, 
| moreover, endeavoured to prove to you what are the ulti- 
| mate limits of consumption which are absolutely fixed by 
theory, but which we shall never be able to realise completely, 
I will now apply my reasoning to the coal question of the 
day. In looking into the “ Report of the Select Committee 
appointed to inquire into the causes of the present dearness 
of coal,” we find that in 1872 no lers than 123,000,000 tong 
of coal were got up from the mines of England and Wales, 
notwithstanding famine prices and the colliers’ strikes. In 
1862 the total getting of coal amounted to only 83,500,000, 
showing a yearly average increase of consumption of 4,000,000 
tons. if this progressive inerease continues, our consump- 
tion will have reached, thirty years hence, the startling 
figure of 260,000,000 tons per annum; which would pro- 
bably result in an increase of price very much in excess 
of the limits yet reached. In estimating last year's increase 
| of price, which has every norma ts of being permanent, 
| at Ss. per ton all round, and after deducting the 13,000,000 
|tons which were exported abroad, we tind that the 





cient sum, one would think, to make him look earnestly into 
waste of fuel,” which, as I shall presently 
The Select Committee just 


voted my attention toa realisation of some of the economic quoted sums up its report by the following expression :— 


results which that theory rendered feasible. 
regenerator as the appliance which, without being capable of 
reproducing heat when once really consumed, 1s extremely 
useful for temporarily storing such heat as cannot be imme- 
diately utilised in order to impart it to the fluid or other 
substance which is employed in continuation of the operation 
of heating or of generating force. Without troubling you 
with an account of the gradual progress of these improve- 
ments, I will describe to you shortly the furnace which I now 
employ for melting steel. This consists of a furnace bed 
made of very refractory material, such as pure silica sand, and 
silica or Dinas brick, under which four regenerators or 
chambers filled with checkerwork of brick are arranged in 
such a manner that a current of combustible gas passes up- 
ward through one of these regenerators while a current of air 
passes upward through the adjoining regenerator, in order to 
meet in combustion at the entrance into the furnace chamber. 
The products of combustion, instead of passing directly to the 
chimney as in an ordinary furnace, are directed downwards 
through the two other regenerators on their way towards the 
chimney, where they part with their heat to the checkerwork 
in such a manner that the highest degree of heat is imparted 
to the upper layers, and that the gaseous products reach the 
chimney comparatively cool (about 300 deg. Fahr.). After 


| going on in this way for half an hour, the currents are re- 


versed by means of suita le reversing valves, and the cold air 
and combustible gas now enter the furnace chamber, after 
having taken up heat from the regenerator in the reverse 


| 


j 





I fixed upon the| “The general conclusion to be drawn from the whole 


evidence is, that though the production of coal increased 
in 1872 in a smaller ratio than it had increased in the 


| years immediately preceding it, yet if an adequate supp! 


of labour can be obtained, the increase of production will 


| shortly keep pace with that of the last few years.” This is 


surely a very insufficient conclusion to be arrived at by a 
Select Parliamentary Committee after a long and expensive 
inquiry, and the worst of it is, that it stands in direct 
contradiction with the corrected Tables given in the same 
report, which show that the progressive increase of pro- 
duction has been fully maintained during the last two 
years, having amounted to 5,826,000 for 1871, and 6,717,000 
for 1872, whereas the average increase during the last ten 
years has only been 4,000,000 tons! It is to be hoped that 
Parliament will not rest satisfied with such a negative result, 
but will insist to know what can be done to re-establish a 
proper balance between demand and supply of coal in pre- 
venting its conversion into smoke or other equally hurtful 
or useless forms of energy. In taking the 195 millions of tons 
of coal consumed in this country last year for our basis, I 
estimate that if we could make up our minds to consume our 
coal in a careful and judicious manner, according to our 
resent lights, we should be able to reduce that consumption 
y 50 million tons. The realisation of such an economy would 
certainly involve very considerable expenditure of capital, 
and must be a work of time. But what I contend is, that our 


progress in effecting economy ought to be accelerated in 
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order to establish a balance between the present production 
and the ever-inereasing demand for the effects of heat. 
In looking through the statistical returns of the progressive 
increase of population, of steam power employed, and 
of production of iron and steel, &c., I find that our 
necessities increase at a rate of not less than 10 per cent 
per annum, whereas our coal consumption increases only at 
the rate of 4 per cent., showing that the balance of 6 per 
cent. is met by what may be called our “ intellectual pro- 
gress.” Now, considering the enormous margin for improve- 
ment before us, I contend that we should not be satisfied 
with thie rate of intellectual progress, which involves an 
annual deficit of 4,000,000 tons, to be met by increased coal 


——— 


‘DOUBLE SHAPING MACHINF, AT THE VIENNA EXHIBITION 


CONSTRUCTED BY THE WERKZEUGMASCHINEN-FABRIK SAXONIA, CHEMNITZ 


consumption, but that we should bring our intellectual pro- | 


gress up to the rate of our industrial progress, by which 
means we should make the coal production nearly a constant 
quantity for several generations to come, by which time our 
successors may be expected to have effected another great step 
in advance towards the theoretical limit of effect, which, as we 
have seen, lays eo far above any actual result which we have 
as yet attained to, that an annual consumption of 10 million 
tons would give more than the equivalent of the heat energy 
which we actually consume. 

I have endear vured t » show, in the early part of this lecture, 
that al! available energy upon the earth, except the tidal wave 
is derived from the sun, and that the amount of heat radiated 
year by year upon our earth, could be measurel by the 
evaporation of a layer of water 14 ft. thick, spread over the 
entire surface, which again would be represented by the com- 
bustion of a layer of coal 1 ft. in t kness, covering our 
ft must, however, be taken into account that 
three-fourths of this heat is intercepted by our atmosphere 
fourth reaches the earth itself The amount 


entire globe 


‘ 


and only 
heat radiated away from the sun wou 
annual combustion of a thickness of coal 17 miles thick. cover 
ing ite entire surface, and it has been a source of wonderment 


ld be represented by the 


with natural philosphers how so prodigious an amount of 
beat could be given off year after year without any appre 
ciable diminution of the sun's heat having become observable 
Recent researches with the spectroscope, chiefly by Mr 
th 


rhe 


Norman Lockyer, have thrown much hght upon this ques- 


tiom. It is now clearly made out that the sun consists near 
the surface, if not throughout ite mass, of ras: ementary 
bodies, and in a great measure of hydrogen ges, which 
cannot combine with the oxygen present, owing to great 
elevation of temperature (due to the original great compres 
sion) which has been estimated at from 20,000 deg. to 
22,000 deg. Fahr. This chemically inert and comparatively 
dark mass of the sun is surrounded by the photosphere, where 
the gaseous constituents of the sun rush intocombustion, owing 
to reduction of temperature in consequence of their expan- 
sion and radiation of heat into space; this photosphere is 
surrounded in its turn by the chromosphere, consisting of the 
products of combustion, which, after being cooled down 
through loss of heat by radiation, sink back, owing to their 
required density, towards the centre of the sun, where they 
become again intensely heated thr mpression and are 
Hesociated or split up again into their elements at the expense 
f interna) solar heat. Great convulsions are thus continua 

produced upon the solar surface, resulting frequently in explo- 
sive actions of extraordinary magnitude, when masses of living 
fire are projected 1000 miles or more upward, giving rise to the 


phenomena of sun spots, and of the corona which is visible | 
during the total eclipses of the sun. The sun may therefore 


be looked upon in the light of a gigantic gas furnace, in 
which the same materials of combustion are used over and 
over again. 


It would be impossible for me at this late hour | 


to enter further upon speculations regarding the “ regene- 


ration of the sun's heat upon its surface 


" which is a question | 


replete with ecientifie and also practical interest, but we | 


should remember that Nature is our safest teacher, and in 
trying to comprehend the great works of our Creator we shal! 
learn how to utilise to the best advantage those stores of 
potential energy in the shape of fuel which have providen- 
tially been placed at our disposal 


RAILWAY SPEEDS. 
To tus Eptror ov Exatxeratya. 

Six,—At this time whilst ordinary newspapers are publish- 
ing letters on railway speeds from correspondents who for the 
major part are evidently ignorant of the most elementary 
principles governing railway locomotion, it would certainly 
be very interesting, and, I believe, also useful, if some 

f vour contributors, and perhaps, if you think it worth 
while, you yourself, in an editorial article, would give 
your readers an account of some of the highest per- 
formances known of locomotives in point { velocity 
accomplished, whether singly or coupled to trains, stating 
f 2 miles per 
bour, but as of » miles actually ran, without stoppage, 
within a certain time. Where possible the statement should 
also be aceompanied by details of the gross and adhesive 
weight of the engine, diameter of cylinders, effective (com- 
we i) pressure, length of stroke, diameter of driving wheels, 
uel consumption per mile, water capacity of engine and tank, 
and fuel stowage of tender, likewise the weight when loaded 
of the latter. If the engine drew a train, of course the train- 
load must be given, gross and useful; and, in any case, the 
gralienta, curves, and the state of the atmosphere for wind 
should comple te the “log.” Old magazines furnish us with 
accounts of the remarkable “stages” made by the Exeter 
Royal Mail, or the Brighton Lightning, in the old times of 
coaching, when locomotive power meant equine muscle, and 
when its coefficient, as gained by whipcord and cunning 
“ handling,” reached its highest expression, but I am not 
aware that we have any sources to which we can as easily 


the performance not only as at the rate 


if indeed at all, refer, should we wish to read of the most | 


remarkable performances of the modern tron horse. 
I am, Sir, faithfully yours, 
Brighton, September 23, 1873. Historiccs., 
We shal! be glad to receive well authenticated records of 
euch performances asare referred to by our correspondent, and 
to publish them, in a systematically arranged form, in com- 
bination with some data already in our possession.— Ep. E 


Tur Werkzeugmaschinen-Fabrik Saxonia, of Chemnitz, 
formerly Mr. Constantin Pfaff), exhibits at Vienna, a good 
collection of tools, some of which we shall take an early 
oppertunity of publishing. We give above engravings of 
a duplex shaping machine by this firm, with a quick back 
motion effected by means of slotted levers. The machine 
consists of a strong and well signed bed 2m. 650 mm. 
(8 ft. 8,in.) long, upon which the two rams, which are 
independent of each other, move Each of these is 
really a distinct shaping machine, and eives its motion 
from a separate set of four-speeded pulleys, so that either 
may be worked independently rhe motion is transferred 


from the pulleys by means of a double gearing to the crank | 


disc ; a crank pin on this disc works in a slotted Jever, of 
which the lower end works on a fixed centre, whilst the 
upper one is connected by means of a rod with the ram, 
which runs in the cross slide on the common bed of the 
machine. The ram carries at the front end the adjustable 
toolholder, whilst sliding tables with grooves are fixed in 


front of the bed, for the reception of the work which is to | 


be planed or shaped. These tables have both a vertical and 
horizontal movement worked by hand. The adoption of 


the arrangement just described produces a rapid return | 


motion of the slide with the toolholder. For the pur- 
pose of moving the slides in a direction parallel to the axis 
of the bed, the inner side of the main spur wheel is pro- 
vided with an eccentric groove, in which runs a pin connected 
in the usual manner by a combination of levers with a ratchet 
wheel fixed upon the screw at the centre of the bed. The 
arrangement adopted for effecting the vertical motion of the 
| toolholder, which is regulated by ascrew spindle, is as follows: 

The top of this spindle carries a ratchet wheel, the detent of 

which is worked by a rod guided in a vertical bracket 

fastened to the slide with the toolholder. If this slide, 


therefore, is moved backwards and forwards, the vertical 
bracket must follow this motion, and the rod in connexion 
with the detent being provided with adjustable blocks, the 
latter, when the bracket strikes against them, carry the rod 
with them, and thus cause the detent to turn the ratchet 
wheel for a certain distance, transfersing the motion to the 
screw spindle in connexion with the ratchet which raises or 
lowers the toolholder. 

The length of the bed is as already stated 8 ft. 8} io 
and the maximum stroke is 500 millimetres (19}} in.) 
The machine is of good proportions, and the workmanshi; 
leaves nothing to be desired. The frame and tables are 
very strong, and show excellent castings. We may mention 
here finally that the Werkzeugmaschinen-Fabrik Saxonia 
was founded in 1838 by M. Constantin Pfaff, of Chemnitz, 
in the kingdom of Saxony, and ‘hat only machine tools are 
built there, 256 men being employed on this work at the 


| present time. 








Tus Brrrato Brrpcs.—The great international bridge 
across the Niagara, between Buffalo and Fort Erie, is ex- 
ed to be completed and opened in the course of next 
month (October). It was commenced in October, 1870, and 
its cost will be about 220,000/. The superstructure is of 
iron, supported on stone piers, with draws for the passage 
of veapele The length of the main bridge across the river is 
1968 ft.; thence across Squaw Island to the west end of the 
bridge over Black Rock harbour is about 1200 ft.; and the 
length of the bridge across the harbour to Niagara-street 1s 
about 517ft. Commencing from the Canada shore, there 
are nine spans across the river proper; three of these are 
190 ft. each in the clear ; thes erase tinse aguas, co 240 ft. 
in the clear ; then two draw openings, each 160 ft. ; and then 
one span of 190 ft. to Squaw Island. 
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THE BRACING OF BOWSTRING 
GIRDERS UNDER ROLLING LOADS. 
[were have been many investigations of para- 
bolic girders published, but in few of them do we 
find that simplicity of result which is of so great a 
value to the practical man, and without which they 
are of little use. ‘The following discussion, although 
necessarily complex in itself, is, itis believed, simpler 
| its results than any adopted in standard treatises 


B th BI . 

[The general method of investigation is that 
pointed out by Baker, and which may be very 
briefly restated follows: In any girder, if there 
he a difference of horizontal force on the chords at 
tw ious vertical sections through the joints, 


» is the horizontal force on the braces 
n these sections. The horizontal 
ed by dividing the bending moment 


\ vertical distance between the chords at the 
3 (3 Fig. 1). In the bowstring parabolic 
length is 6 and centre height 4, we 
TT. 
Fig aT | | Te, 
a are 11s, 
Pa Vv 
the lower chord or string is divided 
N jual panels, and that on it are carried, at 
‘ ts hetw » the panels, N—], loads either 
rhe dead weight carried at each joint 
j 1 w, and the live load ¢z'. 
( the panels from the left abutment, we 
end of t ith panel, as follows : 
3158 
2” cobs =h,, 
es every t loaded with w+2' 
t at the end of the ath panel 
" +w')I(N—n) 
M 
” " 2N 
1 fore 
E M n Ni 
Hq, h Bh w+"), 
3 independent of a, and is there- 
t. The work of the bracing will 
1 to transferring the load from 
tl ver 1 to the arch; this property is well 
KD ! 
B.S et joints from the abutment to the 
th panel are loaded with w+w', and th 
nts with w-only. The effect on the 


e be less than before, and on 
the action may be separated into two 
rst due to the N—] weights, w, which is 


will everywher 
» +) 


the hi 
times what it was when wholly 
r part due to the » weights, w' 


r action as if it was th 
the 


nis latts 
1 the girder, other being added for 
braces increases from 
t ends of the load, This theorem 
the first part relating 
loads 
» end of the ath pane! 
ft abutment, and consider 
nd of the a-mth pan 


10n of th 


) parts ; 


vy ft 


ym the 


the reaction of the left | 


| by the x loads, x’, ! 


that al 


de 


ion we find 

but . that 
a> 
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of dé 


and that the rate 
value of m, therefore 
is true. 


the 


the girder beyond the 
n 


gf ‘ . 
I ipw ard action of the right 
caused ‘by the n weights, 2". 





Let us count m' panels from the end of the ath 
and investigate at the end of the 2+-mth panel. 
M,, +m! =y (N—s—m"), 
h. +m! = Na + m)(N—n—m'), 
H —_ _P, Ni 
n+m' ~4k(n+m'y’ 
which evidently grows less the greater the value of 
m', and with a decreasing rate. 

Therefore the second part of the theorem is true. 
Therefore, to find the maximum work on any braces, 
the load is to be considered from the abutments up 
to the end of the brace in question, first on one side 
and then on the other. 

Step 2nd. Two classes of girders will be con- 
sidered as the simple forms. 

Class lst. Girders with vertical posts and two 
diagonal ties in the panel, and Class 2nd, the 
bracing formed of a single system of isosceles tri- 
angles. (See Figs, 2 and 3). 
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Girders with Vertical Posts and Diagonal Ties. 

In girders of this class a little consideration of 
the forces on the several bars will show that the 
brace in the panel in advance of the load has always 
more to do than the one in the panel next to it, that 
is to say, the work in the a+ 1st panel is greater 
than in the wth, as follows: 

The pull of the tie in the 2+1st panel upward 
will carry the load at the end of the s#th panel, and 
may also, if sutliciently large, cause a compression 
on the vertical at that joint. ‘This compression will 
partly be resisted by the arch and partly by the 
downward pull of the tie in the ath panel, but this 
pull is obviously only a part of that in the 2+1st 
panel. We then arrive at this conclusion : 

The greatest pull on the tie braces is always to be 
found in the a+lst panel, when there are x 
loads w', 

This work is thus to be found: 
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M,=P,(N-n) x, 
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Mi+2 Ni? P, 
| Ho42=b.. on 4k ‘na? 
| un+e 
Ne Pp, } 
| i if : ; | 
| n n+l” 4k nin +l) 
| I , Ni P, f 
‘| n+l n+2° gE * (n+1)(m+2) j 


wl 
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| H 
ifor th 
tie sloping up from the load, in the #+4 Ist panel, 


pea 
w! n 
| H —H .——. 


n+l n+2 Bk n+ 

for that in the #+2nd panel ; this latter is us ful in 

| determining the work of the post at the 7+ Ist joint. 
For the work on the n+ 1st panel the horizontal 


wt 
onent 
g 


| COM] is seen to be indep« ndent of the 


We will state this as follows: 

In bowstring girders with a single system of 
vertical posts and two diagonal ties in each panel, 
the maximum work of the diagonal ties has a con- 
stant horizontal component. 


| J 
: value of #, and is therefore a constant in any panel. | 


horizontal e ym pc nent of the work on the | 
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This statement the present writer has not ‘met 
with, though of course it may be in print. 
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In Girders with a Single System of Isosceles Bracing. 
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These quantities are neither of them constants, 
but admit of easy computation. 

The horizontal component being known, the 
force on the brace is readily found by computation, 
or graphically. 

As an example of this method let us take the 
model girder so ably described by General T. G. 
Ellis, in his paper read at Chicago last June (see 
“Transactions of American Society of Civil Engi- 
neers,” June 5, 1872; also ENcinernino, page 22 of 


7 
Pg4 74 
oe | & . 
the last volume), see Fig. 4. In this little girder 
the dimensions and weights were as follows : 
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See Fig. 5. 

i= 24 inches 

k=36 ,, (wil_@x2 6 . 
a ° eo en ee So SIR OW 

wi=2ounces (5% 8xb0 36 08 seuss 


nn 

for the horizontal components sought. Construct- 
ing a series of triangles with the common base line 
4 in,, and heights corresponding to the heights of 
the posts in order, equal 2 in., 3.2 in., 3.6 in. 3.2in., 
and 2 in., and taking a scale of 1 ounce=2 in., we 
have 1.86, 2.13, and 2.24 ounces for the various 
tension diagonals, and in this model for the com- 
pression diagonals also. 


Ts 


Hag of ports 1H 5 











For the work of the posts take the vertical com- 
ponent of the work of the diagonal which comes to 
the lower end of it, minus whatever load may be 
directly carried there. 

From the formula for the work in the »4+2nd 


panel we have 14 ounces x —"_ for n=1, 2, and 3, 
a+2 


4 
* 


we have "_=}, 4, and respectively ; laying 

a+2 ig 
these values off upon the same triangles (Fig. 5), we 
have only to seale the compressions upon the #+ lst 
post. The tensions upon the #+1st post will be 
the vertical components of the compressions upon the 
diagonals in the n+ 1st panel, and will be sealed at 
once. 

Tabulating these results, and comparing them 
with the experimental data, we find an agreement 
which is highly satisfactory. 

The 3rd and 4th columna are from the published 
experiments of General Ellis. 


Maximum Forces on Diagonala in Ounces 

















doints Strain |Mazximum; Maximum (Sealedfrom 
Loaded. on. Tension. | Compression Fig. 5. 
1 i 3 eae si 2.13 
1,2 2 2.2 ose 2.24 
1, 2,3 3 2.2 ooo z.13 
1, 2,3, 4 4 20 «| ae 1.86 
5, 4,3, 2 1 oe i 2.2 213 
5, 4,3 9 | 23 2.24 
5,4 3 | 2.1 213 
5 4 | 14 1.86 
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THREE-CYLINDER ENGINE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. BROTHERHOOD AND HARDINGHAM, ENGINEERS, LONDON. 
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Forces on Verticals. and exerts an equal pressure on the inner sides of the three | able amount of saving in weight. It will be seen that 
eee eames —~ pistons. Thus far the machine would be tn equilibrio. | great protection is afforded tc the moving parts, and t 
Joints Strain Maximum Maximum |Scaledfrom ut steam now passes through the slide valve to the outer | cleanliness of working is insured. The economy aris 
3 Loaded. | ca. Tension. Compression! Fig. 5 side of one piston, thus throwing that piston into equili- | from the friction being so much reduced is very consider 
i i | a | = brim, but the three pistons collectively out of equilibrium. | able, whilst the ready applicability of the engine to agreat 





& 
7 44 2, 3, 4, & 1 1.3 1.33 In other words, it renders the pressure on the inner sides of | variety of uses is one of its chief merits. Of these apy 
can 3, 4, 6 2 1.6 L6 the other two pistons effective. A rotary motion of the | tions we will next speak 
by 4,6 1.3 on 1.33 crank and slide valve ensues, and the other pistons are | By arranging the slide valve and steam con sina 
} | 5 8S lternately operated upon in a similar manner, the constant | different manner theaction of the steam, as alread scr 





effective area for pressure being that of a piston and a half. | is reversed, and the connecting rods are always mainta 
If steam be not admitted during the whole of the inward | in compression. The machine then more completely re 
stroke of a piston, it follows that the piston is not entirely | itself into three ordinary single-acting engines, each pist 
‘ 


~ Ooh ae we 
- 





——___——— thrown into equilibrium, and the crank has to assist it in | working independently of the others, but applying its f 
Cuaries A. SMITH. the return stroke. effect is of course equivalent to | to the crank, the common property of all. ‘This is { 








working steam expansively in an ordinary engine the more advantageous mode of working, and es) 


It will now be seen, and this is the most important fea 





power is substituted for steam. A 
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BROTHERHOOD AND HARDINGHAM’'S ture of the engine, that a piston, when moving in one | successful adaptation of this constru seen at 
ENGINES AND PUMPS AT VIENNA rection, pulls the crank, and when moving in the other, is | the London and North-Western ‘ BS 
Amonesr the numerous steam engines exhibited at pulled by the crank Hence, the strain on the connecting | street, where an engine under ‘ 
Vienna, few are deservi f more attention on a mt of rod is always a tensile one. No knock can therefore | square inch, works a capstan-hes ‘ 1 i 
| struction than that which take place in the connecting-rod eyes on the alteration | tion bas been successfully carried out for centrifugal s 
: notice, namely, the in the direction of the piston’s movement; so the fit may | drying machines. Me ssrs. D. Martineau and § f 
erhood and Hardinghan everywhere be quite loose, and instead of istantly adjust- | Christian-street, |} 80-in. machine worked direct ! 
: road [he accompanying ing brasses it is only n ry to renew a few bushes when | one of these engines, and running at 1! ) revolutions per 
; w of « of these engines | excessive wear has taken place. §S arly, the slide valve | minute. This firm have had consi experier 
as adapted for ordinary purposes The details, however, is free to slide on the crank pin, and a st itself to its face | this class of machinery, and express their unqualified 
' will be best understood by a reference to the views on as wear takes place, and the back of the crank disc always | proval of the present arrangement. For screw ! 4 
' ' page 2¢ where the eng s show arranged f lriving itains a steam-tight joint in the same manner. The | wide field ss opens for the engine, several having 
’ rect o1 fb t i] ye! al pumps. Both | lubricati at first A sour f but it is | been alrea 1 and worked with very satis‘act 
these arrange te are to be seen at Messrs. Brotherhood now amply secured by t : aclclitic f an imper sults k ng fans, rotary puimps, circular saws 
i Hae ham’s stat Vienna I ibiti Fig. 1 meator to the steam | the t r carried by the steam | bl direct, the makers have many orders in ha 
shews a vertical se ft 1 p, Fig. 2 an as a medium to all the wor arts, It proposed toemploy a modified constru 
elevation, and Fig. 3a plan, a Fig. 4 being a horizontal In the course of a series of « ents undertaken with | this engine for exhausting or forcing liquids and gases, for 
section of the engir I} onst tion of the helical pump | the view of detern g the ; t was found that poses it is evidently well suited on ac tol 
will be found fully iUlustrated a ribed at page 197 of ou metals would stand heavy w : high-pressure steam ! and uniformity of its act 
fourteenth volu *©) that w ir present under such conditions Ultimately, hard phosphor-bronze The pumy ng engine ex! ted at V a, has a 
é ' urke to the « ew aces t rdinary single bushes for the connecti l eyes v sing on a hardened | diameter of pump pad wheel of 36 in., the inlet and outiet 
eylinder type in use when w strated the pum; steel crank-pin, were adopted, and these are found to last a | being each 12 in. diameter. The engine has three 9 
: In the new « thre sa long time without any oil whatever, the steam affording of | cylinders, the stroke being 8 in., and the steam is cut off at 
| of 120 deg. wi each 1 itself sufficient lubrication for these two metals. The whole | two-fifths stroke. The quantity delivered is 3000 gallons 
with which they : ‘ machine being so well balanced, and there beir as already | per minute. The machine is perfectly silent in action, 4 . 
pe Each cy er has its ow and ne pointed out, no possibility of a knock taking place in any | although only standing on loose timber, is quite free ir 
; rod, the three rods tax t ' ank of the working parts, very high speeds are permissible for | vibration. We may here mention that Messrs. Brother 
; crank | af basing tar t l eyes, the engine; such for instance, as two thousand revolutions | hood and Hardingham also exhibit one of their well-known 
: is nged, a fit to al ts rotary slide valve, per minute. An average speed, however, of about 300 ft. | “Paragon” steam pumps, this having been selected by 
H : which it thus actuates The valve has a steam and an per minute for the pistons gives a v« ry high indicated horse | the British Commission as a reliable boiler feeder, and 
{ ; exhaust port, ¥ h are alternat aced ‘ nica power in proportion to the size and cost; besides which, | erected by them for use in the English boiler house. Th 
; ’ t with the ass hel g to « ; y ler. In work there are the a ivantages du absence of dead-centre, | gvrosc« pic governor and throttle valve. which have beer 
‘ ing this eng steam is admitted to the central chamber, | and consequent avoidance |, involving a consider- | considerably improved since they were described by us: 













Oct. 3, 1873-] 





ENGINEERING. 

















THREE-CYLINDER ENGINE AND HELICAL PUMP, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. BROTHERHOOD AND HARDINGHAM, ENGINEERS, LONDON. 
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January last year, receives its fair share of attention as an 
ingenious and efficient adjunct of the steam engine. Owing 
to the directness of its action, extreme sensitiveness is ob- 
tained. Altogether, Messrs. Brotherhood and Hardingham's 
exhibits are of a very interesting character, and we are glad 


t 
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Tcerxisn TeLeGRrapHy.—The Turkish Minister of Poste and 
Telegrapbs has intimated that a new line of telegraphic 
communication with Greece has been opened by way of 
Tchesme and the island of Scio. The price of a single twenty- 
werd despatch from Constantinople to Syra has been fixed at 
the very stiff rate of 5s. 9d., an almost prohibitive tariff, one 
would think. 


tice that a Medal of Progress has been awarded to them. | 


| revived discussion as to the possibility of its profitable pro- 





TASMANIAN Inow.—The Ilfracombe (Tasmania) iron com- | 
panies have been doing little or nothing pending the com- | 
pletion of their smelting and other appliances. @ pro- | 
moters of a company formed for working iron deposits at | 


Penguin Creek are progressing with their arrangements. | 





} 
Tron tx Victorta.—The bigh price of iron in England has | 
duction in Victoria, Australia. A fresh discovery of iron | 
minerals has been recently reported at Wallerawang, a little 
beyond the Zigzag,on the western line. Magnetic iron, | 
brown hematite, ani clay-band ore are stated to have 
found in close proximity to limestone, coal, and fireclay, and 
ali within three miles of @ railway station, It is proposed to 
start a blast furnace. 











Tae Hoosac Tcwye.—The headings of the Hoosac Tun- 


| nel from the central shaft to the west end have been so ‘ar 


advanced that the workmen in each now hear the daily blas's 
in the other. Only a few months are required to blast out 
the intervening rock. 





Locomotivss tv TcrKEY.—The council of administra’ion 
of the Ottoman Kailway Company has sold to the Turkish 
Government for the Scutari and Ismidt Railway three of the 

pany’s | tives, which were sent out early in 1569, 
as stipulated by the Gover t. The Ott Company's 
stock of locomotives is still in excess of the requirements of 
the traffic. The amount received in Constantinople for the 
+ aa was 95751., which realised in bills on Lonion 
93961, 
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VIENNA | | machine. No « elec tro-magnets, howe ver, are used. | mechanism which permits the transmission of the 
|The poles of the steel magnets are placed in the | extra current. The two ends of the coils terming, 
same vertical plane. The strength of the current | respectively in a small screw projecting vertices) 
evidently depends on the quality of the steel, which | downwards, and in a thin metallic strip whic} 
also influences the price of the apparatus. It is} fixed to the handle of the armature, and 
charms for the electrical genius then the pr atige | prot babl le that the com ren borse-shoe magnets will | Presses against the sere " when the latter ig 

atte ale: tie inttemenenia of th be ultimately replaced by Jamin’s magnet, a recent normal condition, thus short-circuiting the « 
> improvement of which we shall speak in our next} As soon as the armature is withdrawn f 
‘. an ond. | article. ‘This modification would be attended by an | poles, this connexion is interru 
Che Morse | ®ugmentation of the intensity of the current, and | current passes through the i 
| : are rightly informed, by a decrease in the | fuse. As a preventive agai 

is secured by a bolt whic 








SCIENCE EXHIBITS AT THE 

EXHIBITION.—No. LL. 

Tue electrical de partment in the Vienna Exhibition | 
may emphatically be said to bear the stamp of the age. 
The attractions of fortune seem to have had mor 
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any also construct smal! lela | at the moment when the mine is to be 


lance Con } 
educational a1 ther pu weful interesting apparatus may be 


( th apparatus for 

poses. ‘Their smallest contain oils rotating, | stood from an illustration in our num! 

18 in all their machines, betwe: 1¢ poles of per-/| 6th last. Fig. 4 on page 393 of that 

manent magnets. It has ready been used with | from the exploder only in being of sma 

success in several minir nd torpedo experiments. The exploder has a resistance of abx 
eously | Siemens’ units. A long circuit may, th 

ials are still in | used without sensibly dimini 
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fired at a distance « 
sourse Of progress, and it Ww ll be mnt : 
s latest addition | Pate the results with those obtained by M. Breguet’s | the distance being 75 miles. The t legr 
graphy ae thee of Censlli has exploder, of whic h there are two specimens in th was used on this occasion; the earth perfor 
been neglected, and tl utographie apparatu Exhibition, The current developed by the small | the office of return wire. In the begi ming of 
aslincoart and Mever are vels of ingenuity, | @7@™mme must be cons y stronger than that of | a similar experiment was made betwee a al 
requirements of 1 ry telegraphy have | ».,. | the latter, since its magn are vt ry much larger ;| Bordeaux, a distance of 362 tiles. These 
1 a little instru: , h i many extrins moreover, the one is made specially for laboratory showed a superiority in Abel's fus 8 over tl 
t= te vanemnens ’ bie f eguet’s military | °*periments, while the hiefly intended for} Ebner. M. Breguet asserts that the former : 


i (on one occasion ‘ 
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: eresting to com- | 1868, several fuses in Rou ere “fire 7 from 
nt articit 


10st sensitive that have been hitherto em; 


field purposes n 
A very interesting collection of contrivances for | There is a collection of these fuses exhil 
exploding mines and torpedoes is exhibited by|Mr. W. Ladd in the same compartment 
Mahler and Eschenbacher. ‘There is a primitive | exploding apparatus. The collection incl 
I -formerly used in | and detonators for engineer operations, 


‘ pee r—the galvani 
the Prussian army for springing mines; there is| mines, and for mines and field works. 
tt 


abranien which orm , adie ™ repar that of Baron Ebner, identical in principle with the | sections showing the position of gun-cot 
a galvanie battery, say, for the | | Leyden jar. The electricity renerated by the | for mining and quarrying, for submarine 
ght. involves not only a considerable <« xpense, | #¢tion of metallised rubbers against two circular | and for torpedox 8. It may perhaps b inter 
These | Plates of ebonite, and stored up until it has suffi ve the composition of tl fuses. In 1 
ynveniences are increased in the case of metallur- | &™* tension to overcome ad ceaadaall resistanc the explosive mater! 
The condenser consists of a long sheet of india $4 -sulp ‘ fe /pper 
rubber coated on both sides with tinfoil and rolled 4 iors of potassium 
sub- -pho phate of copper. 


graph which is ‘ r mills 00 » readers.* 
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yut also entails much and unhealthy labour 


process¢ r 1@ inconstancy he current 


lup into a cylinder for greater cor ctn n ” 
"| coating is in connexion with th rth, while the n another part of the Exhibition, there 
; : otl lam ( ‘ he ( n ‘ } Frise ‘ . . ar ona 
Inagneto-electric machine disper ses with all ner - pe > me wit Sa - : ther « nas Mekve und detonators 
I } ag : 7 t ena oO nis wire i HCG VO an ren » ti r nownh as ri yoy 8 pat Sor 
minary manipulation always ready; its ; . kn , : 
nstar for niform velocity of rotation; | Plate. When the charge o1 ec coaungs OF t i » remarkab! a vonstruct 
an i ito 10Ccl ( Ovtauio!l . . - - 
a ondenser has attained the required intensity, h pee res of : ral ular dise formed « 
neces present an ¢ lectro-motive force <0) pe asses between the tw nas of the wire in inenlatings conspound, » place d two thin 
» expense for acids : bedded within the fuse, and the plosive material | brassfoil bent into ionns 3 for the convenien 


the outlay for the driving r. 18 ignat ed. ; his *PI “en iS, Sluipie Im pri Pie nexion, ‘Lhose wh f to receive the 


The Vienna Exhibition equauy 80 ID hanical arrangements, dies ng to the battery are maintained in th 
the disuse of galvanism but little aff d by atmospheric variations, by another disc of th 
s. but findsits way into tl otus me “pane by this is Siemens al lectric app: and exactly equal to it in 
are but few samples of voltaic eries: and the tus, W hw ss des ribes our last article, and cylindrical perforation thi 
most remarkable of these. t K or sunplicity of arrangement : ha ‘ he priming powder. When 
leading features, is the secondary batt ry of M.;™ lidity and portability, is scar alled by any put in, the insulating substar | 
Planté. It is well known that the strength of a | other, SAVE, en by that of M, ‘Breguet. Phis to form the priming cham er is replaced 
current of polarisation depend pon the metal | /@tter isa magneto-electric explod r, consisting of | into its place, and finally sealed with 
which produces it. M. Planté he hown that this |” veral superpo steel magnets with the ir pol 8 in|shellac. The two lo ps are either wit 
current attains its maximum energy when the plates the same horizontal plane, 4 wo cylindri ical pieces Of | metre or so from eacl ' 
used are of lead Es *h elemen his new battery | 80! 1ron are screwed int — branches of the m: communication by a very thi 
consists of two long plates of this metal immers d | nes, and carry the coils of insulate 1 Wie ch | cording as the fuse is intend 
idulated water or Ke parat ed from each other the useful curren t ie ates : it nas the 810n, In the former c: se, a 
a-rubber bands. It is charged by connect- coils are in connexion with two binding screws, des- | between the two terminals an 
“les of two Bunsen cells with the 
nals. As soon as the circuit is compl te, the 
is decom pos d and binoxide of lead ts fort 
he positive plate. By its affinity for hydrogen, the 
xide introduces a force which tends to oppose the 
ctrolytic action, and which finally stops the pro- 
38 of decomposition. On connecting the terminals 


battery, a current will now be . ; . 
ibly stronger = an the primary of breaking contac t ‘ ™ oan 1© poles. By | cop per cap, secured to the surface 
W ith two plat hen anal : having & double sur- Lape nding a needle i the magnetic fluid it may | cylinder by a coating hell 
e of 21 square feet, ¢ ffects ons been obtained | “*8"Y °° shown tha en the armature is with-/ current passes, the copper envel: 
ial to a Bunsen battery of 70 small-size elements. drawn the pole 3 — ywards the ends of the | stun ning detonation. 
time necessary to impart, with two Bunsen | 8°!" 702 ¢y linders, al hen 1 1s restored they Near these are suspended three torpedo 
& maximum charge > a secondary couple recede, that is, they return to their former position. | are also McEv: y's patent They are 


8 with the din ‘ he plates, from eight A little reflection will show the resemblance—not torpedo, the electric spar, and electri 
en minutes, wh he durat f the discharge 


es from one t« hit t tes Lh battery 


il 1avlons 
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of the magnet is susceptible of a movement of f limite d platinum. 
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condition of the apparatus it is kept in contact with | insul ating substance throug 
the poles by a spring. y means of a lever-handle copper wires. The upper 
terminating in a circular disc or button, it may be} are filed level with the inst 
suddenly withdrawn from the pol The current | with the explosive compou 


is generated in the following manner. The effect mercury, contained in the 
, 





to say identity—of this with the original « xperiment gravity and mercurial circuit-closer. 
by which Faraday discovered magneto-electric in- | mechanical torpedo; the manner 
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.q| ponding with the introduction he pole of a/a metal rod and sent a 

magnet within a hollow circle, an t hdra\ down the stream it does not 
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being carried at the end of a spar, projecting from 
the bows of a small propeller. Ww hen itis driven 
against a vessel a metallic ring is pressed back b 
the force of the blow, and. comes mto contact wit 
two screws, which are the terminals of the battery. 
The circuit is thus closed by the vessel herself, 
and the torpedo bursts, scattering destruction 
around. In the third exhibit the current is com- 
pleted either by a gravity or a mercury cireuit- 
closer. The former consists of a conical weight, 
which rests on the bottom of a cylinder. Its 
stability will, of course, depend upon the position 
of its centre of gravity, and this may be varied 
according to circumstances. A little spindle, pressed 
upwards by aspring of determined elasticity, is held 
down by the superincumbent conical weight so 
long a8 this retains its normal vertical position. 
The lower end of the spindle carries a small trans- 
verse slip of brass for the purpose of connecting 
two tongues of metal, which are constantly in 
electrical communication with the battery. When 
the torpedo is struck the weight is tilted over to7 
one side ; the spindle is thrust up by the underlying 
spring, Which carries with it the metallic piece and 
closes the circuit. The torpedo is divided into 
four compartments. The uppermost is filled with 
air for the purpose of buoyancy. The second 
which runs down through the middle contains the 
circuit-closer; the third and fourth are the powder 
chambers, situated on either side of the circuit- 
closer. When the electric current passes it fires 
the fuse and the surrounding priming, which last 
bursts through the interposed metallic partition and 
ignites the main charge. 

The principle of the mercurial circuit-closer is 
similar to this. The mercury is contained in a cup 
of vulcanite, in the bottom of which is inserted a 
metal pin in permanent connexion with one pole of 
the battery, the cover of the cup being in com- 
munication with the other. When the torpedo is 
struck it is canted to one side; the mercury then 
flows out through a narrow opening, and as soon 
as it touches the metallic cap the torpedo is fired, 

Mr. McEvoy has also devised several ingenious 
appliances for connecting wires and _ cables, 
Though especially intended for torpedoes these 
jointers may be advantageously used for telegraphic 
purposes generally. The main object is to secure 
good contact and to relieve the core from all strain. 
‘This is attained either by twisting or soldering the 
ruptured wires together, or by passing them through 
metal discs and overlapping a small portion of them. 
These two surfaces are then brought together and 
pressed into close contact by screws from both 
ends. There are various sizes of these jointers, 
according to the uses for which they are intended, 
Some are constructed capable of bearing a pressure 
of 500 ewt. Such jointers are not only convenient 
for connecting wires and cables, they also save a 
great deal of time and trouble, in which respect, 
no less than in point of solidity and efficiency, they 
might yet prove a satisfactory substitute for the 

x and tedious process of splicing as now-a-days 
practised, Mr. MecEvoy’s jointers carry with them 
their own recommendation. 


Tre Beroray Inox Teaps.—The three great Belgian 
rks, Acoz, Thy-le-Chateau, and Couillet, are stated to have 
btained orders for about 20,000 tons of rails. 





Tur TvrnEeRtes.—The reconstruction of the Tuileries is to 
e commenced in May. The fire of May, 1871, so calcined 
» of the ruined stonework that it crumbles to powder at 

ghtest touch, and extreme caution has been required 
prevent accidents to workmen engaged in the demolition 


{ the ruins. 











Pustic Works ty WesTexs AUSTRALIA—A Bill authoris- 
ing a joan of 100,000/., for the construction of a railway and 
graph from Geraldton to Northampton, and a line of 
telegraph from Newcastle to Champion Bay, has been passed 
by the Legislative Council of Western Australia. 

Karak EU! Briper.—In order to have a new iron bridge at 
, Arakeui fixed and opened for traffic as speedily as possible, 
the Porte has telegraphed to the Ottoman Embassy in 
Lon ‘on to expedite the despatch of all the material for the 

pletion " the structure which has still to be sent out 

2 England. 





» A & EENSLAND LicurHovse.—A lighthouse on Cape 
- wing Green, between Townsville and Rockhampton, 
due ensland, has been commenced, and at the last dates from 
the colony it was being rapidly pushed forward. The build- 
» 18 one of the composite kind, namely, hard wood frame- 
- tk sheeted on the exterior with east iron. Although cost- 
‘°g less than half the expense of a wholly cast-iron light- 


Ot 


as nn whe expected to prove quite as serviceable, and almost 





CRANES AND HOISTING MACHINERY 
AT THE VIENNA EXHIBITION.—No. I. 


THERE are not a very large number of machines 
at Vienna which fall to be described under the above 
head, and of those which are exhibited but few pre- 
sent any points of special novelty orinterest. Ame- 
rica seems to be unrepresented in hoisting machinery 
of any kind, as also are Belgium, Switzerland, and 
several other countries, while France, Italy, the 
Netherlands, Norway, and Finland, have sent only 
one machine of any importance each, Great Britain, 
Germany, and Austria, have the most important 
exhibits, and out of these three countrics Great 
Britain probably stands first, 

The three portable balance cranes furnished to the 
British and Austrian commissions by Messrs. 
Appleby Brothers, of Southwark, have been amongst 
the most useful machines in the Exhibition, and 
have, beyond question, greatly expedited the work 
in the Machinery Hall. One of these we have 
already illustrated and described at length,* and we 
need therefore here only mention that the cranes are 
for 4,5, and 7 tons respectively, that they have 
double cylinder engines and gear for raising the jib, 
for slewing, and for travelling the whole crane along 
the rails as well as for hoisting. The jibs are of 
wood ; the boilers are vertical, and have cross tubes 
in the firebox, and are, as usual, so placed as to 
serve as a counterbalance to the jib and the weight 
which is being lifted. The cranes have satisfactorily 
stood the test of the rough work to which they 
have been subjected. Messrs. C. Powis and Co., 
of Millwall, exhibit a 5-ton crane which has also done 
satisfactory work in the Exhibition building. It has 
two cylinders 6 in. in diameter by 10 in. stroke, and 
is very similar to Appleby’s in general appearance, 
although, as a whole, we do not think its design so 
good, It runs on a truck on the ordinary 4 ft. 
8}in. gauge, and has raising, slewing, and travelling 
gear; the jib is of wrought iron. The rollers for 
taking the pressure run on a conical instead of a 
flat path. ‘The boiler is stayed at the top to the 
engine frame—a wise thing to do. The piston rod 
head of the engine is somewhat remarkable ; it is of 
brass, and for no visible reason has its guide surface 
placed far below the pin instead of in a line with it ; 
the fire-door also is very inconveniently situated. 

Messrs. J. H. Wilson and Co., of Liverpool, have 
a very good 2-ton crane with 12 ft. radius, very 
similar in arrangement to those above mentioned ; 
it has two cylinders 6in. by 10 in. (lifting in single 
gear), and also runs on the ordinary railway gauge. 
The travelling gear is worked through a vertical 
spindle running right through the centre of the 
pillar, and both axles of the truck are driven simul- 
taneously, instead of only one, as in the other cases. 
The frame does not work on rollers, however, so 
that the full bending stress comes on to the pillar. 
The same firm also exhibit a very complete steam 
winch, with a pair of cylinders 7in, in diameter by 


name, by the way we cannot find on his machine), 
exhibits a crane of a somewhat novel design. Ita 
penne arrangement seems to have been suggested 

y that lurking idea that power can be created b 
multiplying levers, which still in tHis nineteenth 
century has not been entirely got rid of ; it is really 
worth description as a curiosity. On the first shaft 
(which is turned by hand) are three cranks, set for 
some reason not 120 deg. apart, but thus 4. These 
cranks work by connecting rods three double-ended 
horizontal levers, the other and shorter ends of which 
work (by three more connecting rods) three cranks 
of correspondingly shorter throw on a second shaft, 
From this shaft the drum is driven by single or 
double gear. The inventor or designer of this ex- 
traordinary gear has apparently forgotten, or not 
known, that precisely the same result would be 
obtained if the pinion on the second shaft bad been 
placed on the first, and the whole of the connecting 
rods and levers done away with. By way of adding 
to the originality of the design, the webs of the 4 - 
irons forming the jib are cut away close to the 
framing, exactly where strength is most needed, and 
the bar still further weakened by a bolt hole being 
put through it; the back stay, too, being so placed 
that if straight it would foul some of the gear, is 
bent round to clear, with a touching confidence in 
the rigidity of gin. round iron bar. 

The only British machine of which it now remains 
to speak isthe patent “‘ combined steam and hydraulic” 
travelling crane exhibited by Brown Brothers and 
Co., of bank Iron Works, Edinburgh. This 
crane is intended for emptying prs or doing other 
work where speed is the great object, and it has 
therefore been specially and successfully arranged 
to attain the maximum of speed independent of the 
bulk or weight which may in this way be added to 
the crane itself, The system adopted is, in outline, 
as follows; Beside the boiler, which is of unusual 
size for the light weight (30 cwt.) the crane is in- 
tended to lift, are placed two vertical steam 
cylinders, 16} in. in diameter, and having a maxi- 
mum stroke of 6 ft. 8in. The top ends of their 
piston rods are connected by a crosshead, which is 
also connected with the piston rod of a water 
cylinder of the same stroke, and about half the dia- 
meter, standing between them. ‘The motion of the 
crosshead is communicated to the lifting chain 
through a pair of three-sheaved pulley blocks, not, 
as usual, in such a way as to cause the power to move 
through six times the space through which the 
weight moves, and therefore to be only one-sixth 
as great, but exactly the opposite, to cause the 
weight to travel six times as fast as the crosshead, 
and thus to throw a resistance upon the two pistons 
(neglecting friction) equal to six times the weight 
to be lifted. The total amount of steam required in 
the cylinders to do the work is theoretically the 
same, whether two large cylinders making only one 
stroke be used, or two small ones making a great 
number of strokes—it will probably be less, in prac- 
tice, in the former case ; but of course in the large 





12in. stroke. It has single and double gear and 
link motion, an overhung drum for winding light 
weights, &c., a pulley on the engine shaft for driv- 
ing machinery, and a disc on the drum shaft with a 
number of holes in it by means of which a deck 
pump of any stroke from 12 in. to 26 in. can be 
driven. It has also hand gear, and the spur 
wheels are all carefully shielded to prevent accidents, 

Aveling and Porter’s combined crane and road 
locomotive has, as usual, been extremely useful in 
helping exhibitors to get their goods, which too 
often were delivered at a considerable distance from 
their proper destination, and not .unseldom on a 
wrong line of rails, which though not very far off, 
were yet hopelessly distant (on account of the 
paucity of sidings and connexions), from the chance 
of getting them within reach of any usual means of 
unloading. ‘This handy machine is well known ; we 
need only say that it is intended to lift loads up to 
2 tons, that the hoisting chain passes underneath 
the engine (the jib being at the front end), and the 
drum is placed upon the intermediate shaft, The 
lifting only is done by steam, slewing must be 
managed by hand, but is of course not often neces- 
sary, as the engine can so easily place itself in any 
required position. ‘The angle of the jib can be 
altered (but not while any weight is on it) bya 
simple arrangement of holes in two flat bars which 
form part of the back stay. This engine was sent 
to Vienna specially for the use of the British Com- 
mission. 

Mr. C. E. de Loritre, of Westminster (whose 








* Vide page 439 of our last volume, 





cylinders the same amount of steam is required in a 
very much shorter space of time, and the boiler 
must be correspondingly larger in order to furnish 
it. ‘The water cylinder in the centre serves mainly 
as a regulator, by which the danger of the steam 
pistons bursting through the top covers (in case of 
the chain breaking, or of negligence on the part of 
the driver) is obviated by an ingenious arrangement 
of self-acting valves. ‘The lowering is also entirely 
controlled by this water cylinder, which is there- 
fore the brake of the machine. Immediately the 
lift is completed the steam is exhausted from the 
cylinders, the load being held in its place by the 
water cylinder. A smaller steam cylinder, 12 in. 
diameter and 3 ft. stroke, placed between the other 
cylinder and the boiler, is arranged by means of 
chain tackle to slew the crane very quickly, and a 
small double-cylinder engine, fed with steam by ao 
pipe passing through the centre of the pillar, and 
fitted with a very ingenious reversing apparatus, 
placed by itself in the carriage underneath the crane, 
is provided for the travelling gear. One roller is 
placed underneath the foot of the jib, running on a 
conical path on the under carriage. We timed the 
lifting, slewing, and lowering a number of times 
(the load being some hundred weights of rough iron), 
and found that on the average the lift to the top of 
the jib (about 16 ft.) took 4 seconds, the slewing 
round 180 deg., 12 to 13 seconds, and the lowering 
of the weight to the ground again 24 and 3 seconds. 
We understand that 30 of these cranes are now at 
fork on the quay at Hamburg, to which place also 
the one exhibited is to be sent. 
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SHAPING MACHINE. 


CONSTRUCTED BY MESSRS. SHARP, STEWART, AND CO. (LIMITED), ENGINEERS, MANCHESTER. 


wn er g of a very good type of 
r heavy work constructed by Messrs. 

and ¢ of Manchester. The machine 

s similar to that exhibited by this firm at Vienna, 

th the exception that the latter machine has a somewhat 
longer bed, and is provided with two headstocks, these two 


raving 


headstocks having independent driving gear. A good 
feature in this machine is the provision of a stiff longitudinal | 
girder, which extends from one leg of the machine to the other | 
a short distance above the floor level, and affords an excel- 
lent support to the tables for carrying the work. The ma- 
chine is also furnished with a bridge piece spanning the 


| space between the two tables, this bridge piece being fitted 


with a vertical slide, useful for supporting some kinds of work 
which can be conveniently placed on the central mandr 
The machine at the Exhibition is of a very substantial pat- 
tern, and has the details well proportioned and conveniently 
arranged, while the workmanship is excellent throughout. 





WOLLMANN’S BEET-ROOT ROLLING PRESS, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MR, J. ADERS, ENGINEER, NEUSTADT-MAGDEBURG. 


Tne roller press of Mesara. C. Wollmann and Co. (manu 
factured by Mr. J. Aders, of Neustadt-Magdeburg), which 
is exhibited at Vienna, and of which we annex illustrations, 
is intended to be used instead of the direct hydraulic press 

} mployed in extracting the juice from beetroot. 


‘ emt 
The advantages claimed for it are that it is simple in its con 
struction and mode of use, requires no superintendence 
bevond the feedis and saves entirely the expense of th 


press cloths, which latter form a not inconsiderable item in 


the cost of extracting the juice by the older process. 

The machine consists essentially, like a cat mill, o 
three horizontal rollers, supported at the ends by cast-iron 
cheeks, but the mode of its action is entirely different from 
that of a cane mill. The beetroot is first fed by hand into 
a hopper lying parallel with the rollers. In the low r part 
of this hopper the beet is brought into contact with one side 
of the bottom roller. This roller is of cast iron, 360 mm 
(10.236 in.) in diameter } ] 
and instead of being 
trom the engraving 
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of the upper rollers (and almost touch them), and the 
top by the peripheries of these rollers themselves. The two 

ver rollers are made of cast steel; they are 210mm. 
8.267 in.) in diameter, and of the same length as the 


A 
5.4 


lower roller. Their surface is covered with very ine 


grooves, less than a thirty-second of an inch in width, and 
about an eighth of an inch apart, and they are set as close 
to each other as possible—with their surfaces touching, 
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WOLLMANN’S BEETROOT ROLLING PRESS, AT THE VIENNA EXHIBITION. 
CONSTRUCTED BY MR. J. ADERS, ENGINEER, NEUSTADT-MAGDEBURG. 
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in fact. The inner sides of these rollers revolve upwards, { grooves just mentioned. The juice pressed from it runs by ion oom Cosa Reme e Hage reno “A 
and so draw the beetroot up between them, this being the | back down the surface of the rollers through the —<— root , carrie = — — poe gaming Ao 
only mode of egress it has from the chamber in which it is allowed ve — the ae = bare pe a ateel on w fore compelled to pass over the 
confined. It th di the most severe pressure pos- | mentioned, and eventually drops , hich a self 

sible, as practically it ay pass through the very su.all | rollers inte these troughs, from which jt is conducted away | other into the discharge hopper, from w -acting 
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— ne 
apparatus (not exhibited) carries it away, mixes it with | 
water, and conveys it to the feed hopper of a second press, 
where it undergoes another and final pressure. The roller 
Grooves are clearied, as they pass downwards, by a row of | 
of small steel blades, which acé @s scrapers, one to each 
groove. | 

The gudgeon of the lower roller is cast in one piece with 
it, and those of the upper rollers are of cast steel, also in| 
one piece with the rollers themselves. The cheeks of the 
mill are of cast iron. The driving gear and apparatus for 
regulating the contact of the upper roller is all of a simple 
and substantial construction, but does not require detailed 
description. | 

This size of mill works up about 35 cwt. of beetroot per 
hour. The proportion of juice obtained by it to the beet- 
root is, on an average, 60 to 70 per cent., the yield of 
course varying the amount of water which may be required 
to be used, as well as with the quality of the beetroot and 
ather circumstances. The speed of the roller is about six 
revolutions per minute. 


oe 


STRENGTH OF BOILER SHELLS.* 
Br a Boarp oy Taaps Scrveror. 

1. Tas Board of Trade, while allowing their surveyors to 
choose their own forms of calculation, have all along recog- 
nised as the fundamental principle of their practice the 
following opinion, —aenell by Sir William dairbairn, in 
1454, viz., “Steam boilers of every description should be 
constructed of sufficient strength to resist eight times the 
working pressure, and no boiler should be worked, under 
any circumstances whatever, unless provided with at least 
two—lI prefer three—sufficiently capacious safety valves.” 


2. In 1468, each of the surveyors were called upon to send | 


to the Board of Trade a report, giving in detail a statement 
of the rules they used in determining the working pressures 
to be allowed on the boilers that came under their survey, 
and their method of inspection. It appeared from these 
reports that although the arithmetical forms of calculation 
were not uniform, yet the results arrived at were, in every 
case, so nearly alike, and were also so near to the pressure re 
quired by the maxim laid down by Sir William Fairbairn 
that the Board did not, in the case of any one of the report 
interfere with the method of calculation the surveyor had 
adopted , 

8. The most of the surveyors gave as their practice a rule 
that had been long well known amongst engineers as 
** Galloway's rule,” and as both manufacturers and surveyors 
seemed to have the same rule, there did not appear to be any 
occasion for upsetting a practice that was w wking 80 we 1] 
In some of these reports, however, a matter was introduced 
as affecting in an important degree the practical value of 
**Galloway's rule,” viz., the actual proportions of rivetted 
seams. It is stated that manufacturers were departing from 
certain proportions for which alone Galloway's rule was 
applicable. As this divergence has since led to considerable 
misunderstanding between manufacturers and the Board's 
surveyors, it may be interesting to explain what has been the 
nature of this difference. To understand that, it will be 
necessary to go to the origination of the rule. 

4. The rule in question was formed by the late chief sur- 
veyor, Mr. Galloway, as an ernbodiment, in a practical form 
of the practice of the Board’s surveyors in carrying out the 
principle above quoted from Sir William Fairbairn, that the 
actual factor of safety in all steam boilers should not be less 
than eight. The following is the rationale of the construction 
of Galloway's rule: 

5. In the absence of tests witnessed by an officer of the 
Board of Trade, the strength of iron is assumed to be 
48,000 Ib. per square inch in plates and rivets; this includes 
the effect of friction at the joints, and supposes the holes to 
be drilled, the strain to be applied lengthways to the plate, 
and the rivets to be Lowmoor, or equal to that in quality 
When the rivets are subjected to double shear, or where the 
strain is applied crossways to the plate, only 43,000 Ib. is 
allowed as the strength per square inch of the rivet, or of the 
plate respectively. The other details of strength standards 
will be given further on; the first of these statements is all 
that is necessary to explain Galloway's rule. In that rule 
the section of the shell is taken as the length of the boiler by 
the thickness of the plate; but, practically, the length of 
section will be greater than the length of the boiler on ac- 
count of the doubling of the plates at the circumferential 
seams. When the double rivetting is zigzag, as it should 


always be in boiler shells, the section is increased about 7 per | 
cent. by this extra material. To give effect to this, the | 


48.000 lb. was increased about 7 per cent., or to 51,520 Ib., 
or 23 tonsa. 

6. According to Fairbairn, the strength of properly pro- 
portioned double rivetted joints is 70 per cent. of that of the 
solid plate, and as the shift of butts longitudinally in the 
shell plating should be at least one strake, the weakest sec- 
tion will be alternately « solid plate and a rivetted seam, or 
100470 

2 
section as compared with the solid plate. To permit retaining 
the 70 per cent. as the lescription of the rivett ng instead ot 
altering this percentage to 45, an equivalent reduction was 
made upon the factor of safety 8, by substituting for it a 
divisor, 6.5; ; ‘ 


= So per cent. as the average strength of the whol 


708 
‘ . . . 
——- being nearly equal to 6.5. 
SO 

7. For single rivetted seams the excess for laps is pro- 
may roc less, and the addition of strength by the shift of 
putts is proportionately more, and the resultant is approzi- 


* We are indebted to the Nautical Magazine for tle abov: 
article, and for some additions to it, which were kindly for 
warded to us in reply to our request for permission to 
reprint. 


mately also the substitution of a divisor, 6.5, instead of the 
factor of safety, 8. 
As 


23x 2240.70_ 52-5 
6.5 , 


| and 


23 «2240 x .56 
6.5 

“ Galloway's rule” assumed the following form for boilers of 
the best construction and workmanship, the dimensions being 
taken in inches 
5550 ™ twice the thickness _ ¢ Allowed pressure for 70 per 

diameter of the boiler. i cent. double rivetting. 
4440 x twice the thickness__ ¢ Allowed pressure for 56 per 

diameter of the boiler. i cent. single rivetting. 
8. In this form “Galloway's rule” became well known: 
but, unfortunately, those outside the Board of Trade, in 
many cases, soon lost sight of ite fundamental principle, viz., 
the actual factor of safety to be 8, and of the standard of 
rivetting to which alone it applied, viz., 70 per cent. in the 
double rivetted joint, and 56 per cent. in the single rivetted 
joints. As with the spread of compound engines higher 
pressures became general, and the thickness of shell plates 
was increased, the 70 per cent. standard was not adhered to 
by manufacturers, and in some cases the strength of double 
| rivetted joints was actually less than 56 per cent., which was 
| the standard for single rivetting in the construction of 
- Galloway's rule.” 
| 9. Manufacturers, in these cases, although they had 
| departed so far from the principle of the rule in their pro- 
| portions, nevertheless continued to calculate the pressures 

by “ Galloway's 70 per cent. rule,” and, of course, the 
| pressures they expected were not allowed by the Board of 
Trade 

10. “ Galloway's rule” is altered in the following way, to 

suit different strengths of double rivetted seams, the joints 
being properly crossed :— 


$414). 


(515 x (70 + percentage) x thickness of plate 


Rule, = pressure. 


6.5 « diameter of boiler 


70 + percentage ) x 8) x thickness 
Or nearly ‘~*F — = pressure. 


diameter 
For single rivetted seams, substitute 56 for 70 in the above. 
The “percentage” to be used in the above is the least of 
| the two values found by formula in paragraph 19. 
11. Mr. Galloway's rule was made for boilers of the best 
| workmanship, and for plates much thinner than those now 
common in high-pressure boilers. The increase in thickness 
has not only caused a departure from the 70 per cent. 
standard, but it has in many other respects lessened the 
strength per square inch of section of the shells of boilers ; 
the bending of a plate in the rolls, after the end holes are in, 
| is more injurious to a thick’plate than it would be to a thinner 
one; thick plates have less tensile strength per square inch 
| of section than thinner plates have. 

12. Board of Trade surveyors have always been influenced 
by such considerations in fixing the pressures to be allowed 
on boilers. In applying to ordinary marine boilers the re- 
duetions which, according to even the most liberal interpre- 
tation of a survey r’s duty, are seen t be necessary to main- 
tain in its integrity the maxim laid down by Sir W. Fair- 
bairn, the pressures allowed fall, in many cases, far below 
the pressure resulting from the current misapplication of the 
popular form of Galloway's rule, and the disappointment to 
manufacturers, and their complaints, laid at the door of the 
Board of Trade, should be recognised as due to themselves 

|} only, and should be taken upon their own shoulders. 
| 13. Two courses of action are open to manufacturers, either 
to combat the opinion of Sir William Fairbairn and have it 
expunged from the standard code of engines ring practice, or, 
on the other hand, to adopt such improved methods of con- 
| struction or stronger materials as will justify a higher pres- 
| sure in accordance with that opinion 
| 14. The responsibility upon the Board of Trade isa very 
serious one, but, at the same time their duty is very clear. 
| So long as the above statement of opinion stands uncontro- 
| verted, the travelling public havea right to demand from 
| the Board of Trade the condition of safety therein defined. 
| I, as @ surveyor, may, or may not, consider such a margin of 
safety as in every case necessary, but it would never do for 
every surveyor to set about experimenting with the lives of 
the public to discover whether he or Sir William Fairbairn 
| were the better authority on this point. It is clearly under- 
stood that this factor of safety is a matter of settled policy, 
not one for the exercise of individual opinion. But what 
surveyors cannot do, and what even the Board of Trade 
ought not to do, it is still open to the great engineering lights 
of the day todo. They may alter public opinion, they may 
refute the statement on which the Board's policy rests, and 
they might even succeed in getting Sir William to retract 
his statement and to side with those who are opposed to it, 
and then there is no doubt that the Board of Trade would 
not consider it their duty to force upon the publie a higher 
degree of safety than the public themselves cared to possess. 
15. In this paper my object has been to explain and to 
justify the action of surveyors in fixing pressures. Galloway's 
rule, although at the bottom substantially correct, was, in 
| reality, only an empirical formula, and it is, perhaps, to be 
regretted that the more detailed, although less practical 
method originally adopted was ever departed from. Ac- 
| cording to that system the bursting pressure was calculated 
| from the dimensions of the boiler taken in detail, and that 
| pressure divided by eight, gave the working pressure. 
| 16. In applying this principle in the case of boiler shells, 
the Board's surveyors do not reckon the ends of a circular 
| boiler as adding anything to the strength of the weakest 
section, and they take into account the actual reentage of 
strength left in the rivetted seams, as found S paragraph 
19, and they allow for the extra section afforded by the laps 
of the plates, or by butt straps, and by the crossing of the 
plates; they make the proper deductions for openings in the 


shell, and they calculate the pressure to be allowed for the 
dimensions of the weakest section, not the mean of two 
pears sections, but the weakest section at one side of the 
shell only. 

17. In the absence of tests witnessed by an officer of the 
Board of Trade, the following are assumed to be the strengths 
of the materials :— 

Ib. per eq. in. 
Plates lengthways, drilled ‘ 48,000 
” crossways = ‘ 43,000 
»  lengthways, punched ats 40,000 
” crossways - ° oe 36,000 
Rivets, Lowmoor, single shear ... ose 48,000 
a <a double ,, hee 43.000 
- common, single shear a 40,000 
a al double ,, éo0 36,000 

18. The strength of the whole of the weakest section is 
taken piece by piece, and the sum divided by the haif-dis- 
meter of the shell is the bursting pressure. 

19. The strength of the longitudinal rivetted seams in per. 
centage of the solid plate is calculated by the least of the 
two following percentages :— 

(Percentage of 

(Pitch—diameter of rivet)x 1010 __ | Plate at x 

she reg : tnd = {compared with 

pitch | the strength of 
(the solid plate. 


If the holes are punched, substitute 8} for one of the 
tens. Ifthe strain is applied crossways to the plates, 
substitute nine for one of the tens. If the plates are bent 
after the end holes are in, substitute 9 for one of the 
tens. The last two of these substitutions will never be 
| both required for properly constructed cireular boilers. 

Area of rivet x No. of rows of rivets x 10x 10_ 
itch x thickness of plate. 
percentage of strength of rivets, as compared with the 
strength of the solid plate. 

When the rivets are subjected to double shear, the 
number of rivet sections to be sheared is to be sub- 
stituted for the number of rows of rivets, and the 
number nine isto be substituted for one of the ¢ens in 
the above. 

When the rivets are only of common rivet iron, in- 
stead of being of Lowmoor, or similar iron, 8} is to be 
| substituted for one of the fens in the above. 





20. The weakest section may run through seams al! along 
if the shift of butt be not sufficient, or it may run alternately 
through a seam and a solid plate, the latter is the line it 
usually takes. The strength of the shell is then nearly a 
mean between the strength of the seam and the strength of 

100 +70 


the solid plate, or with a 70 per cent. seam we get — 
=85 percent., and the extra for material in laps has to be 
added. The rule used for the minimum shift of butts is 


110— percentage of rivetting _ length of shift of butts 


percentage of rivetting 
expressed as a portion of the whole breadth of the plate 

ixample.—If the percentage of strength of the seam be 70, 
we have: 

O27 0 
aus: se 67 of the breadth of the plate. 
4U at 

The addition of 10 to the 100 is intended as an equivalent 
for the metal in the circumferential laps, and to give the 
quotient, so that it can be applied from centre of seam to 
centre of seam, instead of between seams. 

lbis shift of butts makes the strength of the intercepted cir- 
cumferential seam at one of the seams equal to the deficiency 
between the strength of one of the longitudinal seams, and 4 
solid plate of the same breadth. In boilers plated after the 
pattern of brick bond, as is the general custom, only every 
alternate longitudinal seam has to be supplemented by the 
strength in the shift, and consequently the strength of both 
of the intercepted portions are taken into account. In com- 
mon plating, therefore, only half of the shift given by the 
above rule is required, pers | the rule is meant for the system 
of plating advocated in next paragraph. Strictly, the per- 
centage of rivetting used in the denominator should be that 
percentage which is due to the rivets, not that due to the 
plates, but using the Jeast of the two, asin the above, will err 
if at all on the safe side. 

21. If manufacturers desire higher pressures, here is an 
inexpensive way to secure greater strength; economise the 
shift of butts, instead ofalways making the shift equal to 
half the length of the plate, make it equal to one-third or 
one-fourth of the length. If the length of the plate, from 
centre of seam to centre of seam, be equal to » times the 
length of shift of butts, and if the percentage of the strength 
of the seam be given, we have 
100 (n— 1) + percentage _ peo of strength of shell as 

n compared with solid plate, 
besides the strength due to the extra material in the circum- 
ferential laps. 

22. This system has never been adopted in any boiler sub- 
mitted for survey, although its value in making up the lon- 
gitudinal strength of a ship's hull is a fact well known to 
engineers. The boiler ends, never being calculated directly, 
may, in this way, be indirectly made available in adding 
the strength elements of the boiler shell by observing that 
there is always a good shift left betweeen the seams in the 
end and those in the extreme plates of the barrel of the 
shell. 

23. In this journal for May and for June of last year there 
appeared articles on the strength of rivetted seams, both by 
Board of Trade surveyors. he present article, also by 4 
Board of Trade surveyor, throughout with those 
articles, except in one item, that here the strength of boiler 
plate is taken as 48,000 instead of 47,0001b. The values 
me in the present ond are in extension of the principle 
ollowed out in Mr. Wymer’s paper in the May number, 
which applied only to equal values for the prot of rivet 





and of plate, 
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94. If the plates of the shell are not of excessive width, 
» total with not more than 4° times their thickness, the 
inciples would be applicable, and with rivetting, 
wrtionate strength was even -_ 60 per cent., 

y equal to solid 


gay 
above pr 
hose prop 
as cand h of the shell could be made near 
} tsample :— 
piste. Esamp 110—60_ 


6U 


83. 


The circumferential shift of butts would be .83 of the 
breadth of the plate, say plates 36 in. wide, the shift would 


be 36 x .83=30 m. 


25, If the longitudinal shifts be made three strakes apart, 
»n the fourth strake, the length of the plate, centre of 


that 18 ns ) 
seam to centre of seam, will be4x30=—10ft. The strength 
of shell would be 


100 (n—1) + percentage _ 360_ 9) per cent. 


nn 


If the material in circumferential laps amounts to 7 per 
cent. extra, that is about 24 in. at each lap, the total strength 


ell will be 
00) x 1.07=96 per cent. of the solid plate. 
107 might be 


I 
formula, this wou 
‘ 

t 


w hinning the corners. 
And if the strength of the plate be 48,000 Ib. per square 
b, for the effect of punching has been already accounted 
rin the low percentage taken for the rivetting, we get 
4s < .96 — 46,080 Ib. per square inch as the strength of the 
shell. 
The eight part of this is the working strain, 
46.089 — 5760, 
s 
ra little more than the working strain allowed per square 


h according to 

per cent. joints and drilled holes. With the butts arranged 

ithe plates of sufficient length, if the strength 

the sear were even as low as 45 per cent. the pressure to 

be allowed would still work out to be as high as that due to 

b. per square inch of gross section. It is evident, 

re, that of a pressure be given less than that due to 

( supposed rule, manufacturers have only them- 

selves to blame. The additional strength pointed out would 
t tained at absolutely no extra cost. 

26. The thick plates of marine boilers should always be 
louble rivetted, even although the required pressure may 
be arithmetically due to an arrangement of single-rivetted 
seams. 


7. The principle of the calculation herein set forth takes 


a ways 
, 


advantage of every known element of strength in the shell, 
and assigns to it its full value. It is not strictly accurate, 
because it is impossible to determine the actual conditions of 
strain in any composite structure ; but the system of averages, 
or the hypothesis of equal distribution of load, is the basis of 


al] engineering estimates of strength. For the high-pressure 
boilers to which this paper is directed, the !plates are gene- 
rally narrower in comparison to their thickness than the 
hinner plates of single-rivetted smaller boilers. In Fair- 
sirn's whtings on strength of boilers he gives as the 
strength of a single-rivetted seam 56 per cent. of that of the 
solid plate. These plates have generally a breadth about 
equal to 100 times their thickness; but Fairbairn states that 
such boilers, by reason of brick bond crossing of the joints, 
have their strength increased 20 per cent. In accordance 
with that he gives the strength of single-rivetted boiler shells 
as 2) per cent. in excess of the strength of the rivetted joint, 
and he forms the constants for his rules not upon 56 per cent. 
but upon 


} 


56 x 1.20=67.2, 
or 67 per cent. of the strength of the joint. 
If we increase the 70 per cent. due to double-rivetted 
joints per se in the same proportion we would have 
70x 1,.20=84, 
00470 


, ] ‘ . . 
or nearly equal to =85 per cent., as used in this 


) 
paper. I am aware that this mode of increase by percentage 
# not engineeringly correct, but its argument is better ynder- 
od by some readers than is the system of means I have 
worked upon. 
28. To some minds it may appear that a considerable re- 
action ought to be made on the mean of the strengths of 







the elements of the weakest section. To all engineering 
structures the same objection applies; the gross load is di- 
vided Over the gross section, and the “ breaking load” is that 
which would produce destruction, on the hypothesis that 


every element of strength will be effective up to its calculated 
individual strength. Joa greater or less extent such a con- 

b hever exists in practice, and if this paper had been 
airected exclusively to the strength of brick bond plating, a 
‘mall reduction, certainly not amounting to sacrificing the 


strength due to the extra material in the circumferential 
“ps, might have been proposed as an equivalent ; but as my 
ot has been the better disposition of the plates, so that 
the amount of rivetted joint in the weakest section is always 
only & very small percentage of the total section, the proper 


re 


‘uetion would be too small to have any importance. 


Coan iw Frawce. 


Months 


—It appears that in the first seven 
t this year coal was imported into France to the 


extent of 4,044,146 tons. In this total Belgian coal figured for 
out 2,200,000 tons, and Ebglish for about 1,200,000 tons. 
2 Newcastie Cuzmican Works Compasy (Lrm1rep). 
Py tice that 10,000 shares in the above company, for- 
the C.A husen and Sens, Limited), are being offered to 
a lie by Messrs. Shorter, ements, and Shorter. The 
ey, ais Company is an old-established concern, and we 
dete hale uring 18/2 the bonus and dividends paid to the 


oi rs amounted to 23 per cent. An interim dividend 
ast 1)” Cent. for the half year ending the 30th of June 
os* 286 £130 already been declared. 


used instead of 100 in the preceding 
ld drop the 7 per cent. on the seam and 


the popular form of Galloway’s rule for 


that purpose. 


THE SAND BLAST. 


On Tilghman’s Patent Sand Blast for —g Grinding, 
ood, Iron, 


Engraving, and Ornamenting Glass, Stone, 
and other Hard Substances.* 
Communicated by W. E. Nswron, C.E., London. 


glass, stone, wood, iron, 


operations requiri' 
labour, and some of them a vast amount of skill. 


produce ornamental 
stone and other h 





certain velocity against a hard surface, such as g 
stone, wood, or iron, such surface will be gradually cut away. 
The action of the sand on the hard surface of the glass or 
stone is very rapid; and if a sheet of plain polished glass be 
subjected to the sand blast it will be quickly depolished or 
ground ; but if a portion of its surface be protected by cover- 
ing it with some suitable material (cut to any particular 
pattern or device) all those parts so covered will remain in- 
tact, while the exposed surfaces will be ground or cut away 
by the impact of the sand. 

The sand is fed into a jet or current of steam at from 60 Ib. 
to 120 lb. pressure, or a blast of air may be used. The blast 
of steam or air carrying with it the sand is directed upon the 
surface of the stone, glass, wood, or metal, which it rapidly 
grinds or wears away. 

The machine employed resembles a Giffard’s injector. 
The central tube is supplied with a jet of steam or a stream 
of air under preity Mtn pressure, and sand is used instead 
of water, the grains of sand being projected forward with a 
velocity proportioned to the pressure of the steam or air, or 
carried along by the steam. 

In the stone-cutting machine the sand is introduced by a 
central iron tube, such as that shown at Fig. 1, page 273. This 
tube is about } in. bore, and the steam issues through an 
annular passage (,7, in. external, and ,', in. internal diameter) 
surrounding the sand tube. A tube of chilled cast iron is fixed 
as a prolongation of the steam passage, and serves as the gun 
or tube in which the steam mixes with the sand, and im. 
parts velocity to the latter. The central sand tube is con- 
nected by a flexible tube and funnel, with a box containing 
dry sand, and the outer annular tube is connected by another 
flexible tube with a steam boiler. The bey apres is thus 
entirely movable, and can be held or moved in any direction 
either by hand or by machinery, and can be made to cut 
upwards or downwards, or at any angle of inclination. 

Fig. 1, on page 273, is, as has been stated, a sectional view 
of the simple steam = for acting on or incising stone, slate, 
granite, or wood. The operation of this machine is as follows : 
Steam of about 60 lb. pressure per square inch is turned on, 
and rushes with great velocity through the steam tube into 
the annular tube of the injector; this causes a suction of air 
through the central tube. 

A stream of sand of about a pint per minute is let fall into 
the funnel, and is carried along by the current of air or 
steam, and is drawn into the annular jet of steam, and driven 
by it at a high velocity, and strikes upon the stone. 

To cut an ornament or inscription in relief upon a flat 
surface of stone, a pattern of iron is fastened to the stone. 
The movable jet pipe is made to traverse to and fro over the 
surface of the stone, which is placed at a distance of 8 in. 
The stone is mounted on a carriage which has a slow motion 
in a direction at right angles to that of the jet-pipe, so that 
every part of the surface is thus exposed to the action of the 
sand. A cast-iron pattern about three-sixteenths of an inch 
thick may be used 100 times to produce the same pattern. If 
made of malleable iron it will last about four times as long. 
A pattern made of caoutchoue, if held 24 in. to 30 in. 
distant, will last a long time, but if placed only 8 in. or 
10 in. from the jet pipe, it will be eut through in a few 
minutes. 

To cut a flat or curved surface on a block of rough stone, 
@ narrow groove or channel is first cut by holding the jet 
pipe about 1 in. from the side of the stone, and making it 
move steadily along the desired line, which may be either 
straight orcurved. When the groove has been cut about an 
inch deep the overhanging lip or edge of stone is to be broken 
off by the hammer. ‘ihe jet pipe is then advanced an inch, 
a new groove is cut, and fhe overhanging part is broken off, 
and so on. Balusters have been thus roughed out of a block 
of granite by asingle series of cuts. 

fo cut a long deep channel vertically or horizontally in a 
bed of rock, asin quarrying, two jet pipe, are used, making 
two Nel grooves about 3 in. a , leaving aprojecting pin 
or lig of the } som between then whieh is am off bya 
wedge-shaped tool. The jet pipes are then advanced and 
new grooves cut. The sand employed is of the ordinary 
quality used for sawing stone, the harder and sharper the 
better. In cutting hard rock about one-tenth of the sand is 
reduced to powder, but the rest can be again used. 

Small shot or grains of cast iron, of about one-twenty-fifth 
of an inch diameter, and in place of the sand, have been 
found to cut granite more rapidly, probably because they 
are not broken by the shock, and the whole force of the blow 
is thus expended in disintegrating the stone, instead of 
being partly wasted in crushing the grains of sand. 

When the object is to cut or engrave in fine lines, or to grind 
away only smal! quantities of the material the blast of air 
from an ordinary rotary blower or fan is used as the pro- 





* Paper read before the British Association at Bradford. 
We may mention here, also, that at the very successful soirée, 
beld by the British Association at Bradford, a sand blast 
apparatus of Mr. Tilghman’s was shown in action, the 
necessary blast being furnished by # small Root’s biower, 
provided by Messrs. Thwaites and Carbutt, of Bradford. 
These well-known blowers seem excellently adapted for 
supplying blast to the sand-engraving apparatus, and we 
understand that they are now being re ly adopted for 


Tae cutting, grinding, engraving, and ornamenting of 
and other hard cultianens ta 
a considerable expenditure of time and 


The object of Mr. Tilghman’s invention is to economise 
time, and reduce the amount of skilled labour required to 
tterns and architectural devices in 

bst The invention is based 
upon the idea that if grains of sharp sand are driven with a 


employed, all hands having been paid 


polling seein, smd tee eaeeeiee 

EF ee ee ae ee ae eae 
sure of 4 in. of water, will completely grind or depolish the 
surface of glass in ten seconds. ‘i ° 


copies by chromated gelatine from 
have been thus faithfully A ey on glass. 

In the machine for grinding i 
shown at Figs. 2 and 3, a rotary 
downward —— a vertical jet pipe 15 in. deep, and 36 in. 
long by 4 in. wide, at a pressure of about four-tenths of a 
pound per square inch. Into the top of this jet pipe a thin 
regular stream of sand is made to fall, which being caught by 
the rush of air, is driven down with it through the pipe, or 
long narrow channel, and shoots out against any » 
placed beneath. 

A set of caoutchoue tapes moving horizontally at a 
of 8 in. per minute, and about 4 in. below the jet pipe, will 
carry forward sheets of glass 3 ft. wide beneath the sand blast. 
This glass will come out on the other side perfectly ground 
or depolished, although each spot of their surface has been 
exposed to the action of the sand during less than four 
seconds. The sand after striking the glass flies off at an 
angle, and is ee up by an elevator, and returned to the 
sand-box on the top of the machine ready to be again used. 

_If we apply the sand blast to a cake of resin on which a 
picture has been produced by photography in gelatine, or 
drawn by hand in oil or gum, the bare parts of the surface 
will be cut away to any desired depth. The lines left in 
relief will be well supported, their base being broader than 
their top. An electrotype from this matrix can be printed 
from an ordinary press. The sand blast has been applied to 
cutting ornaments in wood, also for cleaning me from 
sand and scale, graining, or frosting metals, and for a variety 
of other purposes. 

The sand blast may be used for cleaning the fronts of 
buildings by removing the soot, dust, and other substances 
therefrom. The impact of the sand on the surface removes 
the soot or dust from all the crevices and indentations with- 
out perceptibly interfering with the sharpness of the architec- 
tural ornamentation. 

With the exception of the motive power and blower, or 
other device for giving motion to the air or steam, all the 
essential of the apparatus are shown at Fig. 1. It will 
be seen, therefore, that the apparatus is of the simplest and 
most inexpensive character. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp1 ven, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
capital attendance on Change at Middlesbrough, but there 
was less business done than there was last week. The fact 
that the Bank rate had been advanced to 5 per cent. seemed 
to depress the market. Another reason for checking trans- 
actions was the fact that next week the quarterly meeting 
of the North of England Iron Trade will be held at Middies- 
brough, and there is generally @ falling off in business the 
week previous to that meeting. But the strongest reason 
for the slackness is the unsettled state of the w: question. 
The quotations for pig iron were various, but for legitimate 
transactions we could not hear of more than 97s. 6d. being 
paid for No. 3. It is believed that when the monthly 
returns are issued t will in show an increase in 
makers’ stocks. Should that be the case a further reduction 
in prices may be expected. 
The Finished Iron Trade.—Although there is now a fair 
amount of work on hand in the finished iron trade, orders do 
not come in satisfactorily, and complaints are still made that 
the profits are very meagre. Manufacturers say they will 
never be able to obtain a satisfactory return for their capital 
so long as pig iron and fuel are at such high prices. 
The Wages Question.—Last week we alluded fo this all- 
important question, and pointed out tht after this week, 
when the arrangement with the ironworkers of the North of 
England expires, the Middlesbrough ironmasters expect that 
the wages will be considerably reduced. Since our remarks 
the ironmasters of the North of England have had a meetin, 
in Newcastle, and have resolved to claim a reduction o 
12} per cent. This isa very heavy reduction, and had it been 
made in the old days of strikes before the Board of Arbitra- 
tration was fi , there is little doubt that there would 
have been a long struggle of labour i capital, and 
misery and ruin would have been the result. It is satisfactory 
to know that nobody expects there will be any difficulty in 
settling the question of wages. On Welnsslan next the 
Board of Arbitration will meet at Durham, and Mr. Kettle, 
the arbitrator, will be present. The masters claim will be 
discussed, and no doubt the resentatives of the men will 
have some proposal to make. Should the Board be unable to 
agree upon the rate of wages to be paid for the next three or 
six months, the matter will be left in the hands of Mr. 
Kettle, whose decision will be accepted by both masters and 
men. We believe that the Staffordshire iron trade will be 
ruled on the wages question to a great extent by what is 
done in the North of England. 
The Coal and Coke Trades.—There is no change in the 
coal and coke trades. Prices are maintained but it is believed 
by most people that there will soon be a reduction. 

Shipbuilding and Engineering.—There are a great many 
vessels being built at the various shipyards on the northern 
rivers but orders are not coming to hand as quickly as could 
be desired. In engineering, work to be very un- 
evenly distributed. Some establishments are © ngly 
busy, while others are so slack oS only are 

. High prices cos- 

















sequent upon the heavy cost of iron and labour, are said to 
hheve checked eodess. ; 
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SELF-ACTING OILING MACHINE FOR WOOL, AT 
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VIENNA EXHIBITION, 


CONSTRUCTED BY M. CELESTIN MARTIN, ENGINEER, VERVIERS, BELGIUM. 








TILGHMAN’S SAND BLAST APPARATUS. 


(For Description, see Page 271.) 
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Tas Kent Brrvat —The great railway bridge between 
Kehl and Strasburg, which was blown 4 three years since, 
is at last about to be re-built. Possibly, it may have a 
troubled future still in store. 


Tur Hoosac Tcsxyet.—At the commencement of Sep- | 
tember 24,163 ft. had been pierced in this tunnel. The dis- 
tance still remaining to be excavated was 868 ft., or 208 ft. 
more than an eighth of a mile. 





TEXTILE INDUSTRY AT THE VIENNA 
EXHIBITION.—No. VIII. 
By Dr. H, Grorne. 
Woo.-Sprsyina Macuinery. 

M. CeLestix Martin, of Verviers, deserves special 
acknowledgment for having exhibited at Vienna the 
most complete set of machinery for the spinning 
and carding of wool. M. Martin is known as one 
of the leading engineers in this branch of textile 
industry, and at previous exhibitions he has al- 
ways brought out something new. This is also the 
case at Vienna. His spinning machine is a new 
step towards the solution of the question whether 
carding wool could be spun for a// purposes by 








means of the simple water frame. This question 
will certainly be ome: and M. Martin already gives 
his answer as “Yes.” M. Martin's first exhibit is 
a breaking cylinder, which is used for the tearing 
open of hard spinning threads, yarns, and waste 
pieces of cloth and other stuffs. This is one of the 
most important machines for a spinner or manufac- 
turer, on account of its enabling all waste to be 
used up without fear of damaging the carding 
machine. The drum is made of cast iron, whilst 
the wooden covering is provided with steel teeth. 
This covering is fastened by screw bolts, and can 
be taken off or changed with the greatest readiness. 
The next exhibit of M. Martin which we have to 
mention is an opening machine of larger dimen- 
sions, the construction of which is based upon an 
old system. The machine, which we illustrate on 
the opposite page, is arranged in the following 
manner: The wool is slowly carried by the cloth 
a to the feeders, the latter consisting of a pair of 
rollers, the lower one being smooth and the upper 
one 4 having teeth. ‘The two rollers pass the wool 
to the drum ¢, which is provided with eight lines of 
teeth. The lower semicircle of the drum is 
surrounded by a grate or “ grille,” consisting of 
separate angle irons and angular plates, which are 
fastened at both sides to small arms, each of 
which turns at the top round an axis, and contains 
at the lower enda slot, into which is fitted a pin. 
All these small pins are fastened at both sides to a 
curved bar, which can be moved by the rod and 
screw g, the openings of the grate being thus made 
wider or narrower. The wool acted upon by the 
teeth of the drum passes over the grate, and is 
carried over the movable triangle 4 to the feeding 
cloth g, from whence it is taken by the brush rollers 
i, and is carried to the doffing cylinder. This cy- 
linder has a large diameter, and the cards, arranged 
parallel to the longitudinal axis, are of a strong and 
convenient shape. Between these teeth, along the 
whole width of the cards, grooves are cut in such a 
manner that each tooth of any one card is opposite 
to the groove of the preceding card. Each groove 
is about yin. deep and wide, and being exactly 
rectangular to the axis of the doffing cylinder and 
to the card, it runs exactly parallel with the peri- 
phery of the roller. The result of this arrangement 
will easily be understood, it being evident that the 
fibres of the wool, after having been grasped by 
the teeth, will and must lay into these grooves, 
Notwithstanding their small size, neither a burr nor 





seed can do this; they must remain on the surfac 
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of the doffing cylinder, and are thrown back, whilst 
the wool, being, freed from any foreign substance, 
pames through. The care with which the teeth are | 
rounded off makes a damaging or tearing of the 
fibres of the wool impossible. The remaining | 
rollers « and o are used for taking off the im-| 
purities which their teeth withdraw from the cards, 
this being especially effected by the larger roller 
which moves in an opposite direction to the doffing | 
cylinder in connexion with the adjustable knife p. 
‘The scutchers m & take off the waste wool, which has | 
been carried off from the cards of the doffing cy- 
linder by the brush rollers, ‘This waste wool is thrown 
back upon the feeding cloth g. The cleaning 
drum s takes the wool from the doffing cylinder by 
means of the brushes, whilst the fan ¢ draws the 
dust from the machine, and acta above the small, 
and below the large grate d. M. Martin states that 
, 


400 1b. of wool may be worked on this machine per 
ho 


ir 
he self-acting oiling apparatus, exhibited by M 
Martin at Vienna, and illustrated by us on pa 
273, has been provided with some new arrangements 
since we saw it exhibited at Paris in 1867. In this 
machine the wool is thrown into the box at the 
left-hand side, and is carried | y the endless cloth 
at the bottom of the box to the right-hand side, 
where it is caught by the spikes of the cloth running 
over the three rollers aaa, and is passed by the 
roller ¢ to the feeding cloth ¢ 

Before, however, the wool reaches the cloth ¢ the 
wings d take off the superfluous mass, and carry it 
back into the box, whilst the remaining mass gets 
uniformly distributed to the cloth « The height 
of the mags of wool can be regulated by the posi 
tion of the bent and feathering plate g. On its 
way to the feeding roller a the wool is oiled, th 
self-acting feeding apparatus consisting of a doubl 
veasel f, one part of which is filled with water, and 
the other with oil. 

The back of this vessel is provided with a pinion 
and rack, whilst the front is carried by a fixed 
strong wire, which serves as an axis or hinge on 
which the vessel turns. The oil and the water 
run in drops towards an inclined plane, at the end 
of which they are simultaneously caught by the 
revolving brushes m, and are distributed in minute 
particles over the wool. The latter, oiled in 
this manner, passes over the roller # to the open- 
ing machine 0. A single workman can oil with this 
machine about 3000 1b. of wool in twelve hours 
and the arrangement of the machine is so simple 
that any labourer will be able to attend to it, as h 
has really nothing to do but to supply the self 
acting feeder of the machine with wool, and to fill 
the two compartments of the vessel /, the one with 
oil and the other with water. The quantities which 
vessels have to distribute over a certain 
amount of wool are regulated by a set of wheels, 
which are conveniently exchanged and fixed. 
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WATER-TUBE BOILERS. 
To tus Eprtror ov Enaineerinxe 
Srr,—I read with the greatest interest the letter on 
“ Water-Tube Boilers,” signed “ C.E.,” m your impression of 
12th September, because your correspondent describes almost 
word for word my patented invention, No. 1952, 1871, called 
“ Circuit Boiler,” which you had the kindness to descril 
and illustrate in Exaixegrine of 27th September, 1872, 
under the title of “ Recent Patents.” 
If you could induce your correspondent to give me his 
name and address I should be glad to send him a copy of my 
patent specification. 





I am, Sir, yours truly, 
Epwarp MIRCHIN. 
27, Leadenhall-street, E.C., September 29, 1873. 
Turkisn TeLeGraruy.—Orders have been given for the 
establishment of a telegraph line from Olton to Ardaban, in 
the vilaét of Erzeroum. 





Americas Tetrorarny.—The American Government con- 
templates running a live of telegraph along the coast of New 
Jersey from Sandy Hook, at the entrance to New York Har- 
bour, to Cape May, at the mouth of the Delaware. This 
line, which is about to be surveyed, is to connect with the 
various life-saving stations on the New Jersey coast, and it is 
to be used to order the display, when necessary, of cautionary 
signals. A similar survey has been made along the coast of 

assachusetts for the same purpose. 





Casaptay Ligntmovsss.—It is intended by the Govern- | 
ment of the Dominion of Canada to erect six lighthouses on 
the Ottawa river. Two of these lighthouses are to be placed 
at St. Plairde, and the remainder below St. Ann’s Canal. A | 
lighthouse has been erected by the Canadian Government at | 
Mackenzie's Wharf, Presqu Isle, Owen Sound, Georgian Bay, 
Ontario. The light shown isa fixed white one, elevated 35 ft 
above high water. In clear weather it should be shown ata 
distance of twelve miles. The illuminating apparatus is 
cat  ptric. 


| refer to the tabular statement which a 


EXPRESS LOCOMOTIVE. 

Tue express locomotive “ Rittinger,” which forms the 
subject of two of our two-page engravings this week, was 
described by us briefly in the course of our third article on 
the locomotives at the Vienna Exhibition (vide page 448 of 
our last volume), f our ent volume 
we published a perspective view of this engine, and at the 


while on page 5 





| Same time promised the more detailed views, which we pow 





of the “ Rittinger,” we 
ympanies the plan 
of the engine on one of the two-page sheets, while our en- 
gravings show the general construction so fully that we 
merely propose here to direct attention to some special 
points connected with the design. 

The “ Rittinger”—which has been built by Mr. G. Sigl, 
at Wiener-Neustadt—is an example of a type of engine 
which is at present regarded with considerable fayour on a 


number of Continental linea. 
; 


give. For the principal dimensio: 


It has outs cylinders and 
itside frames, but is not built upon the Hall system, the 
ranks being completely outside the axle bearings. Of 

course this arrangement leads to a very wide engine—the 


Rittinger” is 9 ft. 9} in. wi over cylinder fanges—but 
‘ 















on Cont ntal lines generally a much greater width is ad 

missible than with us, and this feature therefore is not 
regarded ns Obje tionab! 

The valve chests are placed over t vlinders, the valve 

faces being inclined downwards towards the hind end, and 

valve motion is placed close to the outside of the 

the eccentr t ge forg sol n the bosses of the 

riving cranks, This makes a very neat and if out- 





side cranks are used at all it affords probably the best way 
of dealing with the eccentrics, as we regard it as far pre- 


ferable to mounting the eccentrics on a return crank, and 

















g the valve motion outside everything. In the 
inger,” it will be seen that the expansion links give | 
mot to a “dummy” valve spindle, working in “ dia- | 
10 1ides, and provided with an arm, forged solid with | 
it, w es 0 to the valve spindle proper. The 
e arrangement learly shown by the plan. 

rhe bogie at the leading end of the engine is of the ordi 
nary four-wheeled type, and swivels upon a fixed centr 
carried by cross-stays secured to the main ame rhe 
weight, however, is not transmitted to the bogie through 
the centre, but through a pair of side bearing plates. The 
bogie is substantially framed, and the arrangement of the 
engine gives ample room for the spring gear, & 

With outside frames only the great width between the 
frames r rs it difl It to ¢ t that rigid transverse con- 
I n whict 38 € sary to ma 4 equa $3, and | 
t is parti arly th ase whe as in the Rittinger, the | 
presence of a bogie interferes with the introduction of stays 

g under notice, the bottom 





at the leading end. In the « 
of the smokebox is made of double plate, and this and a 
heavy cro formed by carrying down the front plate 
of the sm about 6$in. behind the leading buffer 
beam, are employed to give sufficient rigidity at the leading 
end. The other cross-stays for the frames are, as will be 
seen from our illustrations, both few and of 





very light 
sections. 


Each axle has independ 





nt springs, there being no com- 
pensating gear. The guides for the axle boxes of the 
provided with adjusting wedges, the 
ement of these w ii it to which 
we have before referred as being employed by Mr. Haswell. 
Thus referring to the plan and longitudinal secti i 
be seen that the frames, which are double, hav 
tween them a cast-iron block, a short distance 
1 rubbing piece, or guide iving and trailing 
boxes. This block is placed obliquely, and the wedge 
is dropped down between it and the rubbing piece, the latter 
having oval holes through which the bolts securing it pass 


oupled axles are 





dges beit r to th 








1 
axit 





that it can be set up by the wed ss Wear takes place. 
The axle boxes are of wrought iron 1 the rubbing pieces 


of cast iron. 
The boiler, which is double rivetted, has the crown of the 
firebox casing raised above the level of the barrel, a pecu- 
introduction at the 
junction of the upper part of the firebox casing and the 
barrel of the series of y-iron stays shown by the longi- 
We cannot but regard these stays as unneces- 


culiarity in the construction being the 


tudinal section. 
sary. The firebox crown is stayed by the ordinary girder 
stays assisted by sling stays. ; : 

The general fittings of the engine under notice are very 
neat, while the workmanship is excellent, and most credit- 
able to Mr. Sigl. The footplate is, as will be seen, pro- 
tected by a neat cab, but if reference be made to the per- 
spective view which we published on page 5 of the present 
volume, it will be seen that no footplate is carried along 
the side of the engine. This absence of a footplate is not 
at all uncommon on the Continent, and no doubt, where the 
stoppages are so frequent, the want of the means of going 
forward on the engine is scarcely felt. We need scarcely 
add, however, that the system would not answer in this 
country, where express trains make runs of over two hours 


thont opin 
without stopping. 





Inos MryeRats tx Francs.—The quantity of iron mine- 
rals introduced into France during the first seven months of 
this year, amounted to 434,839 tons. The largest share, viz., 
149,742 tons, of these minerals came from Algeria. Spain 
eontributed 124,079 tons. What a pity it is that the rich 
natural resources of Spain cannot be turned to profitable 


| account. 
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THE WHITWORTH SCHOLARSHIPS, 
To tue Epiror or Excrnerrina. 

Srr,—A letter bearing on the above subject, and Bigned 
“ A Fitter,” appeared in your issue of September the 19h 
but has only to-day attracted my attention. Your corpe. 
spondent’s and my ultimate cause of complaint are identical, 
but my looking at the matter from a “student's” point of 
view may be of interest to some of your readers. In giving 
my opinions I think it is necessary to state that I, in my 
experience, have found it always to be allowed that “ work. 
men” have decided advantages over “ students” in the com. 
petitions, and in support of this statement I would ask you 
to suppose a candidate to think he had an equal chance of 
gaining a scholarship under cither head (a thing which hag 
already happened more than once, and will! happen again), 
Now I maintain he would not remain in doubt for a moment, 
but, without any hesitation, enter as a“ workman.” I would 
further substantiate the above by quoting from Rule IV, 
“The competition will be .... ‘ workmen's competition’ 
and ‘ students’ competition,’ . . the number of scholar. 
ships which will be given in each of these classes . . . . Sub. 
ject to the condition that at least one-half of the number of 
scholarships shall be given to the ‘workmen’ class, if 
sufficient number of candidates present themselves.” So 
that if there were more than five first-class students, but 
leas than five first-class workmen, the ten successful com. 
petitors would not be the ten most eligible men of their year, 
but to the disadvantage of the “ student” class; and, again, by 
interchanging the words “ students” and “ workmen 
above sentence, and by comparing with Rule IV., the 
“ students” again would be found to labour under a disad- 
vantage. 

I would further remind your correspondent that he takes 
no cognisance of the fact that students have to spend a 
certain amount of time (say a year) in a workshop, which 
means a year less for studying. 

My surprise, on first reading the amended rules, was only 
exceeded by my regret on finding myself included among 
the “ slaughtered innocents”—by a day or two—and I think 
you will agree with me, Sir, that we could hardly expect less 
than that sufficient warning should have been given to the 
intending competitors, to allow them (even though believing 
themselves unprepared) to have a “ shot” at the 100/. prizes, 
instead of leaving them (several hundreds, no doubt) out in 
the cold. 

A “Wov.tp-Be” CoMPETITOR. 

Sradford, September 29, 1873. 


To THe Epitor ov ExGIneeRinea. 

Srr,— My attention has been called toa paragraph in your 
number of the 12th inst. relating to the Government barracks 
at Glasgow, wherein it is alleged that the same are now to be 
completed with the aid of military labour; and that “the 
contract with Mr. Kirk, of Woolwich, was cancelled by the 
Court of Chancery, owing to the terms of the specification 
not being fulfilled in the estimation of the skilled witnesses, 
engineers, architects, &., who were consulted by the War 
Office authorities.” 

As solicitor for Mr. Kirk, and knowing the facts, I beg to 
give the latter part of this gratuitous statement a most un- 
— contradiction, inasmuch as the Court of Chancery 
declined, in fact, to interfere when the question came before 
it on cross motions; while the so-called skilled witnesses on 
behalf of the War Department, amounted to an affidavit by 
Captain Percy Smith (a defendant to the suit, and the super- 
intending officer on behalf of the Department), and one by 4 
Mr. Edes, another Government official, the latter merely de- 
posing to facts not in dispute. 

The ‘‘engineers, architects, and skilled” witnesses who really 
deposed by affidavit, supported my client most entirely, and 
their evidence in his favour was overwhelming. 

As regards Mr. Kirk’s character and competency, facts 
speak for themselves. During his career as a Government 
contractor he has executed works to the extent of three- 
juarters of a million, to the entire satisfaction and approval 
of the War Department and their officers, the following being 
some of them: 

Special contracts at the Clothing Establishment, Woolwich ; 
contracts for large amounts at the Royal Arsenal, Wool- 
wich; contracts at the Royal Small Arms Factory, En- 
field Lock; contracts for Waltham Abbey Powder Mille; 
the like at Purfleet, Essex, and also at Shoeburyness; the sea 
wall at Cliff End, Isle of Wight; the triennial contracts at 
the Royal Arsenal, Woolwich ; the like at the Royal Smail 
Arms Factory, Enfield Lock; the like at Waltham Abbey, 
Essex; the like at Purfleet, Essex; the like at Pimlico; con- 
tract for the Government stables; Royal Artillery barracks, 
Woolwich; the fort at Newhaven ; a large quantity of the 
hutment at Bermuda; the Royal Victoria Hospital, at Suez; 
the huts at Zirilla, in connexion with the Abyssinian War, &c. 

Your statement that the works are to be carried out with 
military labour is, no doubt, correct, and confirms the allega- 
tion in the petition of right preferred by Mr. Kirk, which 
states a belief that Captain Smith’s undue interference on 
the works may be explained by his special predilection for 
employing military labour on Government works; and 6 
far my client has no grievance; but he does complain that you 
should have published statements totally at variance with 
the facts, thereby practically impugning Mr. Kirk’s credit 
and competency ; and this, at a time when the matters 12 
dispute are ewb judice, before another tribunal. 

I am, Sir, your obedient Servant, 
Samvet Tuomas CLARKE. 

28, Essex-street, Strand, September 30, 18738. 








Tue Bere1as Inox Trape.—Some orders have been re- 
ceived by Belgian ironmasters of late on German account. 
The shares of some of the Belgian iron companies have beeD 
tending upwards of late. The Vezin-Aulnoye Company has 
aunouness a dividend at the rate of 10 per cent. per annum. 
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Cy. F1 IN W HEELS—( Continued) : F I 
Diameter l 4 . Length of bearings of c upled axles Uv 
Stroke 2 OL Diameter bogie v 
Distance apart f 1 centre to centre 7 114 Length ” se U . 
i os from centre of cylinders to centre of Ce ntres of bearings of coupled axles } 
: driving axle 10 24 Distance from centre of driving axle to front of C 
Total width ylinder flanges 9 95 firebox casing l ave 
Le rt} ol ¢ p rods 6 ot 
FRAMES: 
W Hee! Distance apart of main frames 4 I 
Diameter of coupled wheels 6 Qt i bogie $ 
bogi 3 13 Length of bogie frames é 
Distance between centres of c ipled wheels 7 104 Diameter of ball for bogie centre : 1 
bogie _ 4 4 Total length of main frames inside buffer plates 4 | 
; " , centre of driving wheels and 
. centre of bog 7 7 Borer: 
$ Total wheel bas 17 73 Diameter « f barrel inside largest plate 4 
. "I . 4 
. Diameter of bearings of c upl d axles U C43 Length of firebox casing (outside) Vv 
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AILER—( Continued) : Fr. Ix. 
Width of firebox casing at bottom 4 13 
Height . % ss 6 53 
of top of firebox casing above boiler barrel 0 6 
Length of inside firebox at bottom 4 112 
2 ” n top ' 4 o4%5 
Width ” ~“ bottom... 3 63 
Height i a sd . & 9 
Number of tubes , nad oe 179 
Diameter of tubes ( yutside) 0 134 
Length » between tubeplates 1] 73 
4tickness of barrel plates Vv 0.55 
: plates of firebox casing 0 0.59 
Heigl it of centre of boiler above rail level... 5 10 
Diamete of chimney at junction with smokebox l 732 
in smallest point l Z 
ae top l 62 
Height ” above to ip of smokebox 6 43 
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We ight empty ss 
Weight in working order— 
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Heating SvurRPAces: 


Firebox ss 
Tubes (outside) 


Total 


Firegrate area 
Boiler pressure 


On front bogie wheels 
a ee «2 “ 

» driving wheels 

» trailing ,, 


Total 








Square Feer. 
ian ies 85 


1073.8 
1158.8 


174 
147 Ib, per square inch 


Tons. 
iis 334 
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THE PLIMSOLL COMMISSION. 

Tue preliminary Report of the Royal Commission 
appointed to inquire into the alleged unseaworthiness 
of British shipping, which has been eagerly expected 
for the last two or three weeks, is at last before the 
public, and will doubless, together with the first in- 
Stalment of evidence, be read with considerable 
interest. The first inquiry of course will be whether 








the Commissioners support Mr. Plimsoll or the 
Board of Trade, and this perhaps is about the most 
difficult question to answer which could be put. 
The substance of the Report, stated briefly, is 
that the Commissioners find the subject they have 
in hand a very difficult and extensive one; and as 
they have not yet been able to grapple it, they give 
the public the benefit of their present perplexities by 
a popular résumé of the difficulties that beset their 
path. So far it has been all plain sailing, and as 
long as every point of vital importance could be 
left an open question, the fact of the Report being 
unanimous need occasion little surprise. 

Besides the introduction and concluding general 
remarks, the Report comprises thirteen distinct 
headings. The first of these is ‘“‘ Overloading,” and 
the gist of their remarks on this subject may be 
stated in their own words, ‘“‘ There is a great 
diversity of opinion on the loading of vessels.” They 
add: ‘* Many witnesses from the ports maintain that 
ships are seldom overladen, and that it is chiefly 
among the smal] coasting vessels that any habitual 
overloading prevails. Other witnesses contend that 
overloading prevails to a serious extent, and that 
under the present system of marine insurance the 
risk of life and property is encouraged because ships 
can be overladen with impunity. An examination 
of the Wreck Register tends to qualify such state- 
ments,” 

The Commission carefully avoids any expression 
of opinion as to whether overloading is prevalent or 
not, and on the subject of dealing with the evils of 
overloading, they say: ‘‘ Various suggestions to over- 
loading have been submitted to our consideration : 
a compulsory load line; the prohibition of deck 
cargoes ; and aninspection of merchant ships about 
to sail.” 

Under the next heading of ‘ Load Line” the 
Report touches lightly upon the old modes of 
regulating the freeboard by the depth of hold; the 
any to mark on the outsides of ships certain 
1cights to show what percentages of the vessel’s 
total buoyancy would be above water; the recent 
practice of the Board of Trade officials to record the 
draughts of water of vessels leaving some of our 
ports, and the table of freeboards submitted by the 
chief surveyor to Lloyd’s Register of Shipping, to 
serve as a standard of loading, but not to be legally 
enforced, 

On these points generally the Commission cau- 
tiously reserve their opinion, although they say: 
‘There is, however, a limit beyond which no 
seagoing vessel can be immersed without unduly 
endangering her safety. In a proposal to fix what 
is often vaguely understood as a load line, it is 
important to discriminate between extreme water 
line, beyond which it would be palpably unjustifi- 
able to load a ship in any circumstances, and such 
another water line as would insure the vessel’s 
safety in all cases but those involving exceptional 
accidents or gross mismanagement.” 

The Board of Trade system, of merely recording 
draughts of water, they think could not be rendered 
efficient unless the surveyor had power to stop a 
vessel he considered overladen; and such great 
powers, they suggest, should rest upon something 
more than the opinion of a surveyor, thus pointing 
doubtless to that great desideratum, a recognised 
standard of loading based upon sound principles, 
and in accordance with general experience. 

Under the next heading of “* Deck Cargoes” the 
same line of treatment is adopted by the Commis- 
sion. They say: ‘‘ The witnesses whom we have ex- 
amined are almost unanimous in stating that the 
practice of carrying deck cargoes across the Atlantic 
during the autumn and winter months, is attended 
with danger and discomfort to seamen.” “ Dis- 
comfort” to our minds is a mild term to apply to 
the frightful exposures to cold and famine which 
we so often read of in connexion with water-logged 
timber ships in the Atlantic during the winter 
months, It is stated that the Canadian Govern- 
ment has now passed an Act regulating the carrying 
of deck loads in every vessel sailing from any port 
in Canada to any port in Europe after the first day 
of October and before the sixteenth day of March. 
And the Commission say : ‘‘ There would be no diffi- 
culty in regulating the timber trade from Canada in 
accordance with the Canadian law.” Yet they go 
on to mix up this question with others of tonnage, 
and the questionable policy of prohibiting cargo 
and cattle on deck, in other trades, in such a way as 
to lead one to believe that they would rather have 
the horrors of the timber trade remain than meddle 
with the matter, unless they could solve the whole 








problem of deck loads from the large ocean traders 
to the Irish cattle boats, and, perhaps we shall hear 
next, to the penny river boats on the Thames. 

Under the heading of “Survey of all British 
Merchant Ships,” perhaps the most important sub- 
ject of all, about half the space is occupied by a 
trumpery discussion of some inconsistencies between 
the evidence of Mr, Stubbs, Mr, Reid, and the firm 
of Gibbs{and Co., as to the effect of a system 
of private survey on ships employed some years 
ago in the guano trade from Callao, Beyond 
this, and a few remarks on the Board of Trade 
survey of passenger ships, there is nothing except 
the last paragraph, which says : 

“ There is now a survey of merchant ships by the 
officers of various associations. Of these associa- 
tions Lloyd's is perhaps the best known. It has 
been, therefore, suggested that the machinery of 
Lloyd's Register should be employed to assist the 
Government in a general inspection of merchant 
ships. <A system, it is said, to which many ship- 
owners voluntarily submit might, without injustice, 
be enforced upon all British shipowners. We ex- 
amined at some length into this suggestion, and the 
evidence upon the subject deserves careful consider- 
ation.” 

Next come two chapters on Lloyd's and Lloyd's 
Registry, and these are perhaps the weakest, and 
most rambling chapters in an essentially tame and 
maundering report. Tacked on to a meagre de- 
scription of the Corporation of Lloyd’s Under- 
writers’ Association, and the marine insurance com- 
panies, is a definite opinion expressed by the 
Commission ‘ that any attempt to limit the amount 
of insurance in proportion to the value of the ship 
would be found to be impracticable.” But this 
opinion, which will scarcely be disputed by any one, 
is put forward in a timid, halting manner, and 
rounded off by what very much resembles a ‘ saving 
clause.” 

On the subject of Lloyd’s Registry, the Report 
says: ‘* The business of Lloyd's Registry is the 
classification of merchant ships. The classification 
is entirely voluntary. There is, however, a strong 
inducement for a shipowner to have his vessels 
classed, inasmuch as a classed vessel can be insured 
on better terms, and is also preferred for the con- 
veyance of cargo.” And, after stating some of the 
conditions under which Lloyd’s survey and class 
ships, they add: “Some witnesses are of opinion 
that it would be expedient to use the existing ma- 
chinery of Lloyd’s Registry for the compulsory 
classification of all merchant ships. A vessel, it is 
said, which would not stand a survey by Lloyd's, 
ought not to be allowed to go to sea, It is pro- 
bable that this system of survey, if rendered com- 
pulsory, would stop many unseaworthy ships.” 

This, as our readers will remember, is precisely 
the course advocated by us some months ago, in 
the very early days of the Commission, as the only 
practicable and efficient way to prevent unseaworthy 
ships being sent to sea from our ports. And in 
support of it may be quoted the following from the 
Report. After remarking on the serious disadvan- 
tage to British shipowners of placing restrictions 
upon them, they say: 

‘© On the other hand, it is confidently asserted 
that many hundred vessels which are not seaworthy 
are now habitually sent to sea. This statement ap- 
plies to old wooden ships, which their owners will 
not repair. ‘These vessels are known to Lloyd's 
surveyors, but no list exists of them, because when 
a shipowner has withdrawn his vessel from Lloyd's 
Registry, no further record is kept of the condition 
of the ship.” 

These three paragraphs are of importance when 
brought together, as bearing directly upon a line of 
policy which is gradually attracting favour and 
attention throughout the mercantile world: and 
other passages in the Report of a like nature could 
be odin | but instead of meeting the subject in 
a candid and straightforward manner they are 
scattered over the Report, and surrounded by a 
mass of minor objections of no real weight, as we 
shall show in a future article, but magnified into 
importance by the space they occupy in the Report, 
and liable to mislead people unacquainted with the 
nature of the subject. As a reason for not survey- 
ing all ships to see that they are tight and strong 
and seaworthy, they say the stowage should be 
looked after, and that to render this effective it 
should include a survey on every departure, and 
should be enforced at “= ports where ships 
may take in their cargo. And having hampered 
the question of preventing leaky and rotten old 
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found itself placed in February last. By the circular 
recently issued to the shareholders we learn that 
the company have nearly completed their experi- 
ments at Barking, which, to our knowledge, have 
been in progress over a year. It isa pity that pub- 
lic companies are fe med simply fo try experiments, 
when the prospectuses on which they are based 
naually state that such experiments had long pre- 

isly insured entire and permanent success. 

The Phosphate Company, like others, has had to 
ntend with the difficulty of drying the residual 


‘ 
product, which, generally speaking, is very intract- 


vit 


able. Numerous sewage-drying machines have been 
propose d. but we learn that the practical suggestions 
of Mr. Henry Morgan have solved this difficulty. 
A public trial, which is shortly to take place at the 


Barking Works, will afford an opportunity of judg- 

g of the amount of success thus stated to have 
been arrived at. But a peculiar difficulty has been 
encountered by the company. It was originally 
formed to work the natural phosphate of alumina 
obtained from the island of Alto-Vela. The San 
Domingo authorities, however, ignored the conces- 

n which had been granted, and consequently the 
company’s supply of material was stopped. We 
learn by their circular that they have now on hand 
about 15,000 tons of the phosphate, worth about 
60,000/.; and that they have taken proceedings in 
Chancery to recover the sum of 65,0002, which 
had been paid for the now forfeited concession. 
Failing a further supply from Alto-Vela, they 
anticipate no difficulty in gettifg a similar phosphate 
from other sources 

Next on our list of sewage news is the report of 
the Sewage Committee of the British Association. 
We are not surprised that the committee prefer 
irrigation as the solution, and the only one, of the 
question. At each of the recent meetings of that 
body, and of the Social Science Congress, irrigation 
has been alone considered as effective. For all 
practical purposes none of the chemical processes 
yet introduced has shown any results approximating 
financially and chemically to those obtained by the 
direct application of sewage to land, as shown in 
the Barking and Croydon farms. Until it is shown 
that similar or better results can be obtained by 
other means, the advocates of irrigation are justified 
in claiming the nearest approach to success for their 
plan. Having visited all the sewage farms in Eng- 
land repeatedly, at the different seasons of the year, 
we have come to the conclusion that their success is 
entirely dependent on proper management. In 
ordinary farming precisely the same results hold 
good. ‘The chief difficulty to be contended with in 
establishing a universal system of irrigation will be 
that of obtaining suitable land in each place where 
the system is to be adopted. The present success 
of the existing sewage farms is essentially dependent 
on the accidental circumstance that such land was 
readily available in the district to which the sewage 
was to be employed. The great point is to have 
both in the surface and subsoil great powers of ab- 
sorption, so that the water may be rapidly filtered 
away, leaving the manurial portions of the sewage 
ready for assimilisation by the radicles of the plant. 
It is evident, therefore, that a stiff clay land is 
utterly unfit for sewage irrigation. 

Last in our list of reports is that of Dr. J. Whit- 
more, the Medical Officer of Health for Marylebone. 
It will be remembered that only a short time ago 
the outbreak of typhoid fever in the parish, traced 
to the use of a certain supply of milk, lead to the 
assertion that cows fed on sewage grass had their 
muk so affected as to produce such disease. This, 
however, cannot be associated with the Marylebone 
epidemic, except so far as the milk was concerned, 
for the cows supplying thisdid not touch sewage- 
grass. Dr. Whitmore then states how he traced 
the evilto one farm. The company from which 
the milk was obtained, possesses eight farms. Dr. 
Whitmore, with Dr. Corfield and Mr. Chalmers 
Morton, visited these, and seven were pronounced as 
generally satisfactory. ‘‘ At the eighth farm, how- 
ever, the condition of things which then existed 
(middie of August) coupled with someantecedent facts 
Which had come to our knowledge, demonstrated 
beyond the possibility of any reasonable doubt 
that the fountain and origin of the epidemic had 
been at last found out. The farm, known as Chilton 
Grove Farm, is situated some few miles from Thame, 
in Oxfordshire.” Having examined into the cause 
of death of persons resident on the farm, and traced 
it to typhoid fever, Dr. Whitmore remarks, “‘ The 
farmhouse and buildings are placed on a slope, the 
Privy, which is a mere open pit, being placed at the 








highest point, and at the lowest, the well.” ‘They dis- 
covered that the leakage from the privy had little 
to obstruct it in its passage to the latter, and this 
impurity was still further increased by adjacent 
manure heaps and pig-styes. The cans used to 
hold the milk were daily washed with this water, 
and Dr. Whitmore considers that a small portion 
of the liquid being left in the cans was sufficient to 
infect the milk afterwards sent away in them. The 
supply from the farm was instantly stopped, and 
one cause of the Marylebone epidemic was as 
quickly removed. 

We forbear to make any further observation on 
the reports of which we have give a résumé, Our 
object is to place before our readers the latest 
phases of the sewage question. It will be seen that 
the present situation is eminently one of difficulty, 
requiring all the aid that science and daily ex- 
perience can give to so important a subject. 





ACCIDENTS TO SUBMARINE CABLES. 





WHEN a deep-sea cable was long ago talked of as | 


80 soon as an opening presents itself, for, up to the 
precent time, it is impossible to say where they do 
not exist. In the recent operations connected with 
the attempt to repair the 1865 Atlantic cable, a 
portion of the 1858, or original cable, was brought 
to the surface, Where the wire sheathing had dis- 
appeared it was found that the gutta-percha had 
been attacked ; ‘‘ for where the core has been bared 
there are distinct marks of worms, such as one sees 
in very old hard timber, or in the rich calf binding of 
old folios in a library.” 

We have several —- at different times of 
cables being damaged by the attack of inhabitants 
of the sea. ‘The Cuba and Florida cable was once 
damaged by the bite of some large fish, and a 
similar accident happened to the China cable, In 
the Malta-Alexandria cable a piece of core, from 
which the sheathing had been worn, was found to 
be penetrated by being bitten by a shark, pieces of 
the teeth being left in the gutta-percha, indicating 
unquestionably the cause. 

Some details of a fault which happened some 
time since to the Singapore cable are interesting. 


possible to be laid across the Atlantic, there were many | This cable was laid in December, 1870, and the first 


wiseacres who shook their heads, and prophesied 
short life to any submarine cable from the voracity 


stoppage occurred in the following March, and was 
found to be 200 miles from Singapore. The cable 


of the inhabitants of the deep sea. ‘These opinions | was pierced, and pieces of bone were found crushed 


found little faith, and were laughed at. Cables have! in the middle of the hole. 


been laid, and for some time the nearest danger was 
that which happened to the Atlantic cable by the 
close approach of a large whale whilst paying-out 
was proceeding. ‘Time has gone on, and the wise- 
acres were after all not so far wrong, for we have 
now on record several instances of damages to sub- 
marine cables by the inhabitants of the sea. 

The first appearance of any damage done to a 
submarine fi appeared to the Levant cable laid 
by Mr. Newall, who speaks of the destruction to the 
hemp bya species of * teredo.” Mr, Siemens speaks 





This specimen was 
examined for a long time by Mr. Frank Buckland, 
and it was remarked that the damaged place was 
caused by piercing, and not " being bitten by the 
force of a jaw. He accidentally found in his col- 
lection a saw-fish, from which he detached the saw, 
and found that he could make in the cable an inci- 
sion similar to that which already existed. Mr. 
Buckland stated that the saw-fish have the habit of 
penetrating the bottom of the sea in search of food, 
and giving a backward and forward motion to the 
species of lance with which they are armed. The 


to the same effect, and says, ‘This cable, which | extremity of the saw of one of these fishes would 
was laid in 1858, and taken “8 again last summer | become entangled in the exterior wires of the cable ; 
y 


(1859), was found to be beset 


the shape of millions of small shell-fish or snails, | 
accompanied by small worms, which had completely | 
through and through, as seen in the damaged piece. 


destroyed the unsheathed hemp, and eaten some cir- 


cular holes in the gutta percha.” Professor Huxley | 


wrote as the result of his examination of these shells: 


‘*The specimens you have sent me remove all doubt 
as to the nature of the mischief-maker in the cable. | 


It is a bivalve shell-fish, the xylophaga, closely 
allied to the ship-worm (teredo), but distinguished 
from it, among other peculiarities, by not lining its 
burrow with shelly matter. The xylophaga turns 
beautifully cylindrical burrows, always against the 
grain, in wood ; and I have no doubt it perforated 
the hempen coating of the cable in the same way. 
On meeting the gutta percha it seemed not to have 
liked it, and to have turned aside, thus giving rise 
to the elongated grooves which wesee. Nothing is 
known, so far as I am aware, of the range in depth 
of xylophaga, so that J cannot answer your inquiry 
as to whether it is probable that cables immersed 
in 600 to 2000 fathoms of water would be attacked 





or not.” 


another enemy in| a further brisk movement of the fish would make it 


“anor aged, and, finally, violent struggles would 
weak the saw, after having pierced the cable 


Details of a most extraordinary breakdown to the 
Persian Gulf Cable came to us from Mr. Izaak 
Walton, the superintendent of the Persian Gulf 
telegraphs. He relates that “the cable between 
Kurrachee and Gwadur (a distance of about 300 
miles) suddenly failed on the evening of the 4th in- 
stant, The telegraph steamer, Amber Witch, under 
the command of Captain Bishop, with the electrical 
and engineering staff under Mr. Henry Mance, pro- 
ceeded on the following day to repair the damage, 
which, by tests taken at either end, appeared to be 
118 miles from Kurrachee. The Amber Witch ar- 
rived on the ground at 2 p.m. on the 6th, a heavy 
sea and thick fog prevailing at the time, but the 
cable was succesfully grappled within a quarter of a 
mile of the fault. 

‘¢ The soundings at the fault were very irregular, 
with overfalls from 30 to 70 fathoms. On winding 


| in the cable unusual resistance was experienced, as 


In 1860, several portions of cable covered with | if it were foul of rocks, but, after pemsoreting for 


hemp and steel wire were picked up in the Medi- | 
terranean, off Minorca ; these were found in places, 

and up to deep water, very much attacked by xylo- 
phaga, the hemp between the steel wires being eaten | 
away into holes with the regularity and spacing of | 
those in a cribbage-board. As in previous cases the | 
gutta-percha was penetrated to various depths, but 
not more than the size of the shell-fish. It was | 
generally considered that the xylophaga did not | 
penetrate, owing to its dislike to, gutta-percha ; but | 
some persons, at the time, thought there wasa great | 
deal of doubt about the point, for there was no} 
sign amongst the great length of cable so damaged, 
of any dislike, the main sign being that there had 
been no time for further penetration. 

That the xylophaga does penetrate gutta-percha 
to an injurious extent was found to be the case with | 
some experimental wire laid in Kurrachee Harbour ; | 
this core was subsequently found to be pierced in 
numerous places, to such an extent as to destroy 
the insulation. No such severe case has elsewhere 
been met with, although xylophaga are now ae 
with in almost every sea and every point where 
cables have been laid. In the Norwegian cable, 
we have seen specimens which exhibit more than 
usual penetration. 

It may be generally assumed that a core with a 
solid sheathing of iron wire, so long as that sheath- 
ing remains, is safe against the attacks of these 
destroyers, but that a core cannot be considered safe 





some time, the body of an immense whale, entangled 
in the cable, was brought to the surface, where it 
was found to be firmly secured by two and a half 
turns of the cable immediately above the tail. 
Sharks and other fish had partially eaten the body, 
which was rapidly decomposing, the jaws fallin 
away on reaching the surface. The tail, which 
measured fully 12 ft. across, was perfect, and covered 
with barnacles at the extremities. 

‘* Apparently the whale was, at the time of en- 
tanglement, using the cable to free itself from para- 
sites, such a8 barnacles, which annoy them very 
much, and the cable hanging in a deep loop over 
a submarine precipice, he probably, with a Auiip of 
his tail, twisted it round him, and then came to an 
untimely end.” 

This is, without exception, the most extraordinary 
accident that has happened to any submarine cable 


| that has come within our knowledge, although many 


strange accidents have arisen. In one case the 
cable across the river Yar, in the Isle of Wight, 
was broken by a bullock, which, falling overboard, 
got entangled in the cable, finally breaking it. 

The causes of interruption we have alluded to are 
impossible to provide against, with the exception of 
the attacks from xylophaga, and it is to be trusted 
that they will always continue to be of very 
rare occurrence. The use of silica in the compound 
now generally applied outside all cables is hoped to 
be a preventive against the insidious attacks of 
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WRIGHT'S PATENT LIGHT. 
To Tue Eptror or ENGIngerine. 

crp—In yours of September 26th Messrs. Rennie and 
Weett contravert one of the facts contained in my former 
the problem between them and myself being the 
greatest light at the least cost; an iin solving this I beg your 
again to protest against the theoretical standard by 
ehich they compute the value of the patent air gas. : 

The apparatus in question was made in a tinsmith’s we 4 
- bionk-street, Sheffield. I inspected it there on August 22nd, 
fore it was removed to be exhibited by the patentee on the 
nd 29th of that month, and prior to its being removed 
ndon ; thus Messrs. Rennie and Wyett will understand 
sibility of my having tested the gas from a similar 
ratus before even theirs got to hand. It is not to 


tter 


space 





ume the patent or the principle I have investigated this 
r: it is to find the truth of a statement made toe me, 
v also appeared in the papers, that the patentee could 
produce gas equal to that produced from coal at a cost of 
| rl ) cubic feet. 
Te oil at that time was 1s. 9d.pergallon. The statement 
soanlves itself thus: from one-third gallon of oil he could pro- 
1000 eubie feet of gas (shall 1 say 14 candles’ preend we 
ealue. whieh is under the average)’; and it was because of 


is 1 sent you the test, which you kindly inserted Septem- 
r the 12th. 

The facts of the case, involved in coal compared with oil is 
» simply demonstrated on the standard photometer. Oil 

Lin # well-constructed lamp, with a chimney fitted 
air which will give complete combustion ; the oil 

nto the lamp, say, 250 septems. Such a lamp being 





i the balance instead of the 2 candles and gas consum 
o an ordinary argand burner at the'rate of 5 cubic feet per 
hour, and the inte nsity of each flame measured on the photo- 
meter, the data is thus furnished. 
Illuminating power, cost per gallon oil, with the cost per 


il; results so obtained will indicate that the light is 
cheapest when the oil is consumed in the lamp, and 
pany can possibly compete against it in value, 
such | gainst coal gas; it is reasonable without a 
sure to think so, because in the lamp there is the 
ral capillary action of the wick, wasting nothing, re- 
all the principle into light; without the reducing 
’ such as oxygen and nitrogen. Added to this is the 
expense of a patent right, which the consumers at some 
t will be called upon to pay for. 
I nsense about accepted formula is absurd ; if the gentle- 
who understands such a formula can put itinto an equa- 
, which any of your readers can estimate the quali- 
nd quantitative analysis of air carbonised through 
im, with the illuminating power of the gas produced 
ght is the requirement), ittwill be of great value; 
rmula from disinterested gentlemen would command 
m your correspondent. 





The test on a small scale, resulted, it is asserted, peter: 
g 1200 eubie feet of good gas from one gallon of oil, which 
is nearly 7.478 gallons volume from one gallon of oil. This 


scale test will remain in your valuable journal as a re- 
nee for some disinterested experimenter to find out 


whether it is w thin the possible or not. 
The reason of the peculiarity in Wright's gas mentioned in 
the engineers’ letter is: There is no ordinary burner on the 


rand principle which will allow more than two cubic feet 

to pass per hour without creating smoke from the top of the 

ssity a small quantity of gas can only be con- 

) prevent waste, which the enclosed average of a 

of photomic tests on air gas indicate. 

it is an unaltered fact that 120 cubic feet of 25.00 candle 
greatest value which can be delivered to the con- 








m one gallon of the best oil 


1¢ photomie tests average of 10 minutes’ duration each : 
Sperm, 2 candles ‘a «. 96.8 grains. 
Gas eee ose -B40 eb. ft. 
Average readings one os hae 
11.25 «x 110.4—2.04—24=— 25.34 candles. 
Mr. Editor, the fact is, that if the best oil could be obtained 
at 2d. per gallon, 75 sueh gallons would nearly equal the yield 


ton of common gas coal, deducting the return for coke, 
r,and tar (unnoticed facts in my last) from the cost per 
As L intimated before, when it is quoted to the market at 
bat price, companies may then turn their attention to it, 
dcarbonise a gas better than air, with little or no altera- 
n their present system, and not encumber the con- 
umers with the expenses of a patent right. 
Apart from the question of cost, have Messrs. Rennie and 
Wyett considered the emergencies connected with the use 
and storage of inflammable oil ? 

Is it sate for life and property for consumers to have it 
stored in densely populated districts? I fancy the Petroleum 
Act will regulate this. N.S. 

September 29, 1873. 








NOTES FROM THE NORTH. 

Fa Guiaseow, Wednesday. 
tlasgow Pig-Iron Market.—The warrant market, which 
ed yesterday week steadily at 112s. 6d., became much 
weaker during the next two days, and on Thursday afternoon 
the price was at 108s, Since then there has been a steadier 
: a the market, the price fluctuating betwixt 110s. and 
,“% The market was quiet yesterday, with a drooping 
*nceney, business being done from 111s, 6d. to 110s., closing 
“A sellers at 110s., and buyers 109s. 6d. To-day’s prices 
ave ranged jbetween 110s. and 111s., the market being 
5g in the afternoon, and closing sellersat 110s. 9d. The 

‘i crisis in the United States, and the prospect of 
are? advances in the rate of discount on this side, militate 
Tongly against the maintenance of the extreme prices that 
“ave lately prevailed; but as there is no prospect of any 
“ate reduction in the cost of production, any very 
“fallin value would soon be checked. The local con- 
,. .pHton continues good, but the foreign demand is deci- 
“sy quiet, and importations of Middlesbrough iron are 
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steadily on the increase. The prices of iron in the hands of 
makers are still rather irregular, being affected at one 
moment by the speculative fluctuations in the warrant market, 
and at another by the desire of merchants to reduce their 
stocks on hand. 

No.1. No. 3. 


eéds.64 
G.m.b, at Glasgow - eve pee 1150 1106 
Gartsherrie _,, ove eee ove 125 0 1200 
Coltness - eco ose ose 127 6 116 0 
Summerlee __,, eco oon oss 117 6 1120 
Carnbroe pa ove ese si 120 0 1120 
Monkland ~ eso one ona 1150 1120 
Clyde pa eos —_ 1150 112 6 
Govan, at Broomielaw ose 115 0 1120 
Langloan, at Port Dundas ene os 1200 1140 
Calder “ ose eos 1200 1120 
Glengarnock, at Ardrossan... oes 1200 1150 
Eglinton - om 1150 112 0 
Dalmellington *” oss eco 1150 1120 
Carron, at Grangemouth, selected . 120 0 —_ 
Shotts, at Leith ... “ on eee 1250 115 0 


Kinnell, at Bo'ness one is 117 6 1100 
(The above all deliverable alongside.) 
Bar iron ... eee ove oes ane 131. 
Nail rods ... soe ove ove eos 131. 
Last week's shipments amounted to 12,73 tons as against 
13,707 tons in the corresponding week of last year. The total 
decrease in the shipments since Christmas, as compared 
with the same period in the preceding year, has now amounted 
to upwards of 216,000 tons. 


Manufactured Iron.—There has been rather jess inquiry 
for finished iron during the past week, and specifications can 
be placed on easier terms. Manufacturers, however, have, 
in most instances, still plenty of work on hand, and cannot 
run it off rapidly enough to supply the necessities of their 
eusiomers. Both manufacturers and their employés are look- 
ing forward with anxiety to something being done towards 
a reduction of wages. Many good orders have recently been 
placed for plates, bars, angle iron, &c. 


The Coal Trade.—The mine owners at Hurlford, near Kil- 
marnock, advanced the price of coal 12s. per waggon yester- 
day. This is the first advance that the Hurlford colliery 
owners have made for several months, and from the tone of 
the market it is thought that the present quotations are 
likely to remain steady for some time. All along the Glas- 
gow and South Western Railway depéte the coal merchants 
have made a corresponding advance of 2s. perton. At Dalry 
the price has advanced to 15s. per ton, and at Johnstone to 
21s. 6d. per ton, but the demand is so urgent at the last- 
named place, that the merchants cannot give supplies, and 
as @ consequence orders have to be booked. At a late con- 
ference of miners’ delegates in Glasgow, it was proposed that 
a general demand should be made foran advance of wages, 
as the price of coals had advanced considerably in the Gias- 
gow market, but Mr. Alexander M‘Donald, who was present, 
strongly discouraged the proposal, and told the delegates that 
since the last rise of wages the price of coal had fallen very 
considerably without any corresponding alteration in the rate 
of wages; and, moreover, the rate of wages was in his esti- 
mation fair, end should not therefore be disturbed. The 
motion was not persevered in. 


The South Breakwater, Aberdeen.—The south breakwater 
at the mouth of the Dee, which has been in progress for the 
last two or three years, was practically finished last Wednes- 
day, its total length being 1050 ft., or 150 ft. less than was 
originally intended. The works have latterly been carried 
onin very deep water, no less than 26 ft. at low water at the 
extremity of the breakwater. The end of the structure is 
rounded in plan, and its elevation is similar to the sides of 
the works. A tower, with lighthouse, is to be erected at the 
extremity of the breakwater, and it is expected that both of 
these will be completed in two or three weeks. On the inner 
or west side there is a landing stage for boats, with steps to 
the top. The diversion of the River Dee, and the erection of 
the south breakwater are now accomplished, and the north 
pier will be proceeded with next summer. 


Floating Steam Fire Engine for Glasgow Harbour.—On 
Monday last a new floating steam fire engine was officially 
tried on the Clyde, in presence of the Lord Provost and the 
Clyde Trustees, Mr. Deas and the officials of the Clyde 
Trust, and Captain M’Cali and the superintendents of the 
city and river police, and several members of the Police 
Board. Forsome years past the owners of Clyde trading, 
steam, and sailing vessels have been calling attention to the 
want of a service of fire engines suitable for shipping. The 
heavy cost of such vessels (that used on the Thames ccsting 
about 8000/.), and their expensive annual upkeep, put the 
idea of building one out of the question; but Mr. Deas, the 
pn peed of the Clyde Trust, hit upon a happy expedient, 
and suggested to the Trustees that their steam ferry-boats 
might be converted into floating fire engines at a very trifling 
expense. These ferry-boats, having steam up ordinarily from 
5 a.m. till 11 p.m., could, it was shown, be put into service on 
10 minutes’ notice, while one or two of them could be kept 
with steam up over night. This suggestion resulted in 
Messrs. Shand, Mason, and Co., London, the builders of the 
three land steam fire engines belonging to the Corporation, 
fitting one of their engines on om the relieving steam 
ferry-boat No.4, at a cost not exceeding 30(/. The result 
of Monday’s trial was most satisfactory. 


The New Barracks for Glasgow.—Under this title a 
paragraph appeared in these “ Notes” of the 12th ult., in 
which it was stated that the contract for these buildings, 
originally undertaken by Mr. John Kirk, of Woolwich, had 
been cancelled by the Court of Chancery, on account of the 
terms of the specification not being fulfilled. This, however, 
as seems from a letter which we publish in the present issue, 
was not the case,and we therefore much regret that the 








statement contained in the paragraph to which we have 


NOTES FROM THE SOUTH WEST. 


Colliery Management.— The manager of the Brook 
Colliery, near Llanelly, has been prosecuted by the Govern- 
ment mining inspector for South Wales for having neglected 
to take the precaution required by the Mines Regulation Act 
to warn the colliers of a working made dangerous by an 
“Toren of gas. The magistrates imposed a penalty 
of 51. 


A Gas Consumers’ Strike-—An advance from 5s. to 5s. 6d. 
per 1000ft., made a few days ago by the Taunton Gas 
Company, is being resisted in the most effectual manner by 
many of their private customers, who have returned to the 
use - mineral oils. There is consequently a brisk demand 
for lamps. 


Locomotives on the Bristol and Exeter—In the first half 
of this year the Bristol and Exeter Railway Company ex- 

ended 34,8637. in the repair and renewal of its locomotives. 
The corresponding outlay in the first half of 1872 was 27,2251. 
The company has 91 broad gauge engines, and 44 tenders, 
and 3 narrow gauge engines, and 1 tender. The company 
pees to expend 38,5001. for the acquisition of additional 
ocomotives. 


Bristol Joint Station.—The Bristol and Exeter Railway 
Company contemplates a further expenditure of 15,5001. for 
the Bristol joint station. Of this 15,500/., 25001. is proposed 
to be expended in the course of the current half year. 


Black Diamonds —We hear that the Great Western Coal 
Company, in the Rhondda Valley, is likely to give a dividend 
at the rate of 70 per cent. per annum to its shareholders for 
the quarter just ended. The dividend for the first quarter of 
the year was at the rate of 50 per cent. per annum, and the 
dividend for the second quarter 60 per cent. per annum; 80 
that if the company declares 70 per cent. per annum for this 
third quarter the p Peer er veh may look to getting back very 
quickly their principal in profits, 

Ironworker’s Conference at Newport.—It was announced 
yesterday week at a conference of ironworkers at Newport, 
that a deputation had had an interview with the proprietors 
of the Tondu Works, on the question of wages, and that Mr, 
Brogden had consented to the present rate continuing in 
force for a period of thirteen weeks after the 4th of October. 
The conference resolved to support Mr. Kane, the secretary 
of the association, in the event of his coming forward at the 
next general election as a candidate for the direct representa- 
tion of labour. 


Wales and the Midland Railway.—In all probability an 
important seheme for connecting the Midland Counties with 
South Wales, and further developing the mineral resources 
of that extensive district, will shortly be brought before 
Parliament by the Midland Railway Company. 


NOTES FROM SOUTH YORKSHIRE. 
SuHerrisity, Wednesday. 

Further Advance in the Price of Coal.—To-day, October 
Ist, the price of house coal has been advanced from 1s. to 
to 2s. 6d. per ton by most of the Sheffield merchants, owing 
to the South Yorkshire and East Derbyshire coal-owners 
having made a corresponding increase. Some qualities of 
house coal are as high as 27s. or 27s. 6d., but on the average 
good house coal, fit for any ordinary purpose, is to be had at 
from 20s. to 22s. 6d. per ton. One of the chief coal-owning 
firms in the district has issued a circular quoting 24s. for 
best coal; 21s. for best Silkstone, and 15s. for screened nuts 

er ton{of 21 ewt. at the pit’s mouth, some miles hence. The 
ocal merchants allege that their profits are very small 
indeed, and that their orders are made of secondary impor- 
tance to those from the London district, to which a great 
tonnage is being sent. 





Fire in a Colliery Shaft.—On Tuesday morning between 
nine and ten o'clock it was discovered that the shaft of the 
Parkgate pit, belonging to the Duke of Norfolk's Nunnery 
Collieries, near Sheffield, was on fire. Some alarm was felt 
for the safety of the men who were at work, and they them- 
selves were greatly alarmed at the first onset, and were drawn 
up by another shaft ; the fire was, however, quickly got under, 
and work was resumed in the afternoon. 


The Engineers’ Strike at Sheffield.—The Yorkshire Engine 
Company (Limited) having made an offer conceding the 
desired advance of 2s. per week to their men who are on 
strike, it has been accepted, but a compromise has been made 
on the overtime question. The employers are willing to ex- 
cept time lost through breakage, sickness, &c., but time 
wilfully lost is to go towards making up the week of 54 hours. 
The remainder of the men still maintain their position and 
are able to make full distributions every week. 


Mining Operations at Gildersome.—It is stated that the 
getting of coal at, and in the vicinity of, Gildersome isa 
matter apparently of some danger to both life and property 
on the surface. Coal has been worked near the ground so 
that it has fallen. Very recently the site upon which the 
Free Methodist Chapel stands was thus undermined, and the 
building has become rent asunder, so as to be unfit for use, 
although a new building. A ent of a local paper 
states that Adwallon Moor is similarly or even woree under- 
mined, several accidents having resulted therefrom. It is in 
fact not safe to cross it. At different times a man, a horse, 
and other animals have fallen through “ the crust.” ° 


Various Engineering Matters.—The Leeds Town Council 
propose to borrow 200,0001. to complete the Lindley Wood, 
Swinsty, and Fewston reservoirs; to construct a pipe track 
at Swinsty, and an improved road from Lippers Ford to 
Swinsty, and to borrow 100,0001. for extensions and improve- 
ments, to conclude the construction of a high level service re- 
servoir at Tinshill. The Thornhill Loca) Board has agreed 
to supply 20,000 gallons of water daily to the Horbury district 





alluded should have appeared. 


but the pipes are not yet laid. 
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a constant use for three or four years. At that colliery 
i a eight machines in use. One of the seams is 
urd and difficult to manage that it could not be done by 
1, and the proprietors had to abandon, and did abandon 
t now, by the employment of the machines, it is worked 
rf we. It isa thin cannel seam with layers 
nd the machines now “ hole” for about 1200 tons 
week [he groove 1 by the machine is only 2 to 
“ at the face, and 1) in. at the back; whereas by 
t is 12 to 18 in. on the face, and 2 to 8 in. at the back 
ks s worked by hand the holing is often done t 
pth of 4 [t. 6 in. to 5 ft., and the getter is quite withir 
\ that he has made, and where the coal does r 
- to the roof, or where there is a natural parting 
s great difficulty and danger from “falls of coal 
ing to the section, it will be observed that the ang 
it is such, that when the upper portion falls off, there 
g for it but to pitch forward into the road; but 
achir holing’’ with a perfectly horizontal groove 
nt ul falls, it simply settles upon its own bed, and ha 
tendency to fall forward. The cost of applying coal- | 
ng machinery is an important part of the question, but 
ntly happens tl at old-established collieries ther 
surplus power which can be utilised; but supposing 
eryt g | to be provided new, then the following 
taken estimate of the necessary 
Twot 1000/.; one steam-engine, 
ten m , 15001 pipes, receiver 
g, and 6 ngs, 12002,; total, say, | 
This all necessary power and 





t for the regular w rking of eight machines, with two in 
n that each machine will cut 60 yards 
the product in a 4-ft. seam would be 85 tons per 
tons per machine, and 8 by 500 is 





srate of expenditure and work done 
ence’ per 

But there is no reason why the ma- 
ricted to a single shift daily ; indeed it 
val topwork double shifts; there is no ad- 
tal, and so faras depends upon the ma- 














week Wer come to the relative costs of cutting the 
by hand and by machine, and the following figures may be 
n as representing a somewhat favourable state of things 
e latter. The s st ‘ Middleton Main” or“ Silkstone 
The pth of the mine is 160 yards, and the coal 4 ft 
there are two bands of shale, with a thin layer of coal 
n. The ttom portion is not always wholly 
anta but when it is so it yields one ton anda third of 
perrunning yard. For the purpose, however, of this 
‘ n, I take 60 tons only per day, all cut on the end 
A ie out of 45 yards of machine working: 





men , ne. timl g, drilling, 
g, and ther needful 
ky t rves forthe hurrier” at £ s. d.| 
per ton ose ow 1 8 9 
By Ma 
£sd 
: e mat s 0 8 6 
‘ { ? > 6 
i i I So UV S&S G 
ny Ar } MALT at 
1 
i 8 ach man, f 
r 21 38 
g at Os l » 6 
r g a sing nN 
. 1 O ¢ 
t n ol at 1 nda 
tpenses ., 1 id 
na at ld. per . { » UV 
n capita 2d. perton... 01 ) 
m ] ) 
_—— 8 138 ) 
rer r ey 1 favour of the machine, 
id. per t 415 ¢ 
13 8 4 
tw ys “ be noticed, are taken as equal to one 
and for the purpose of another comparison, I will as 
that, by hand labour, 30 men will produce 60 tons per 
r two tons each, and that by machine 17 men will pro- 
the same tonnag The saving in number, therefore, 


i be 12 men to every 60 tons, or upon a colliery getting 
tons per week, the saving would be 132 men. I do not 








to press this point further than to say that the cost of 
ngs properly to domicile one-half of this number would 

first outlay of capital in furnishing a first-class 
ry ¥ first-class machinery for cutting the coal, and it 


tten that the equipment of the hand cutters 

ns a considerable item in the first cost of fitting 
ry- It has been generally supposed that our ma 
udapted for “ pillar and stall work.” That 
tion “ is not so easy as that of men” must, of course, 
imitted, but they are removed from place to place with 
e more trouble than a full corve, and we have recently 
> some careful experiments, which prove that there is in 
lar and stall” about equal advantages as in “long wall,’ 





ing to the density of the compressed air, the hard- 
e strata to be cut, or the expertness of the atten- 

As tothe quantity of work in “ longwall,” a machine 
under favourable circumstances, cut 20 yards in an 
to a depth of 3 ft., but we consider 10 yards per hour 
sood work, or say 60 yardsina shift. This is about 
+> the day’s work of twelve average men, and the 
persons employed to w rk the machine are one man, cone 
boy, who remove and lay down the road and 
the debris. The machines are built so strong 
they rarely get it of working condition. Some of 
at West Ardsley, and other places, have 


n would in three years liqui- 


rht be easily increased to 8000 tons 


and we can confidently assert that the opinions upon 
the difficulty of moving them which have been recently 
enunciated from high quarters are quite erroneous. The 


eount are confined to the actual working of the two systems, 
up to the coal being put into the corves, and ready for being 
sent out of the pit. All the other work, whether for hand or 
machine, being exactly alike. But there are some advan- 
tages in the machine over the hand working, which pertain 
to the general mine account, viz., the larger size of the coal 
brought out, and an increased average price, on sale, with a 
saving in timber and other stores. Having, in the very short 
time which has elapsed sir was suggested that such a 
paper would be desirable, put the case plainly, and I believe 
fairly, [ may say in conclusion that, putting aside entirely 
all reduction in the cost of getting out the coal, there are 
other and collateral considerations, which are, in my opinion, 
sufficiently important, and worthy of your attention. Con- 
sidering the vast extent of the trade in coal, and the stupen- 
lous consequences of a short and insufficient supp!y, and 
believing that the speediest adoption of coal-getting ma- 
shinery is desirable, | have myself made some efforts to 
| stimulate that object by an offer of a premium of 500/. for 
} the best machine that could be produced, but those efforts 
| have failed, and I now submit that the question is one 
specially entitled to the support and encouragement of the 
Government, and that the British Association is pre-eminently 











| the channel through which that object could be obtained in 
the best manner. 





| 
| AERO-STEAM ENGINES. 
| On the Results of the Use of Heated Air in Combination 
with Steam in the Ordinary Ruaning of a Locomotive 
Engine, m the Prin ple mvente lhy G rege Wars p.* 
} By Mr. R. Eaton. 
[ue principle referred to was explained at the Exeter 
| meeting of the British Association, and certain results ob- 
| tained in practice were brought to the notice of the Liver- 
pool and Brighton meetings. A paper on the subject was 
j read before a Birmingham meeting at the Institution of 
Mechanical Engineers, and the locomotive in question was 
seen and used by the members of that institution at their 
; Liverpool meeting. A stationary engine on the like principle 
| was in daily work at the International Exhibition of 1871. 
| In the case of the locomotive named, an air pump, single 
acting, driven from one of the main crossheads, and secured 
| to the framework of the engine, in the place originally oc- 
| cupied by the feeding pump, conveys a continuous supply of 
| air, taken from the atmosphere in its natural state, through 
a coil of pipes, fixed in the smokebox, into the boiler, at an 
average temperature of about 650° Fahr. Within the boiler 
the heated air is distributed, and is continually rising, scatter- 
ing the cohesion of the molecules of water, increasing the 
| heating surface, promoting ebullition, joining the steam on 








its passage to the cylinder, and there greatly aiding the | 


energy ot the steam by retarding condensation. The action 
| of the heated air also prevents a permanent settlement of 
| inerustation on the boiler, firebox, or tubes, entirely obviates 
| priming, and diminishes the liability to explosion. The 
duration of the boiler, tubes, and firebox is oadmeanl by the 
non-deposit of scale, and the steam is more quickly generated, 
and more easily kept up. A considerable economy of fuel 
has been produced, as shown by the following facts, drawn 
}up from official sources exclusively, and amply verified. 
This locomotive, No. 369, on the Lancashire and Yorkshire 
Railway, has been working goods traflic mainly. Locomo- 
| tive No. 38, is a sister engine to No. 369, in all respects 
excepting the air apparatus, and, during the twelve months 
referred to, has been over the same district and drawing the 


assimilate them in the ordinary working routine. Their fuel 
consumption is also given, by way of contrast. No allow- 
is made for detentions, which are long and frequent. As 
there are six engines constantly employed on the Liverpool 
and Normanton goods service, and each takes its varied turn 
per week, 60 as to m uke the duty alike to all, a six weeks’ 


comparison is given. Although the power of four of the six 


been as equal, in practice, as they could well be made 
An analysis of the figures given in the papers shows: 
lb. per mile. 
| Average fuel consumption ove 32.64 
| of the five engines, excluding 


‘ 
No. 369 re éee coe ee §«=—: 9.26 


| ms cwt. qrs. Ib. 
No. 369 consumed on 3987 miles of her 

work... one sani oe ‘ 58 1 3 19 
38 consumed on like mileage ... 74 9% 8 O 








No. 369 ran 4477, the other five engines ran 22,048 miles. 
Assuming that loads were equal, on an average, at it is 
believed was the case, the other five engines would have con- 


sumed, in the six weeks, on their 22,048 miles, if calculated 
on the basis of 

tons cwt. qrs. Ib. 
64 per mile 321 6 1 18 
586 10 0 0 





No. 369, 32. 
As against actual consumption 


Extra consumption of five engines... 65 i 2 10 








Or, per engine per week =<“ -* 23 1 26 
It is a subject tor regret that the exact load drawn by each 
engine cannot be given, but this is simply impossible, without 


immense labour and interference with business. The little 
trouble given by the engine generally has often been referred 
to, and the? books of the company prove that the “ running 
shed” expenses of No. 369 have been the lowest of the six 
engines working together. She still has the tubes in work 
that were first inserted at her construction, bearing date 
January, 1868. The injector is used constantly on No. 369, 
and the mode of working the air apparatus is learned by any 





* Abstract of paper read before Section G of the British | 


| Bradford. 


Association at Bradford, 


items of cost in working contained in the previous ac- | 


like loads as No. 369, so far as it has been possible to | 


exceeds that of the other two, the loads are stated to have | 


283 
= 

| driver of ordinary intelligence in a few minutes. It is self- 
| evident that the atmosphere of tunnels must be improved in 
| proportion to a diminished fuel consumption, and the value of 
the use of compressed air, in improving ventilation, has been 
abundantly established in collieries where coal-cutting ma- 
chinery is worked on that principle. It is evident, from the 
results obtained by the use of heated air and steam combined, 
that a source of great economy of fuel is open to the railway 
interest. 
Professor Osborn Reynolds said that he had made some 
experiments in order to show definitely whether the effect of 
air mixed with steam was to prevent the condensation which 
took place on the cold surface of the interior of the cylinder. 
The principle involved was that a film of pure air was formed 
round the interior of the cylinder which prevented the steam 
from coming in actual contact with it, and so almost 
entirely obviated condensation. He had found that 2 cubic 
| feet of air at the pressure of the atmosphere, at 60° Fahr., 
to every pound of steam, produced the maximum effect 
in preventing condensation. In engines constructed on 
modern economical principles there should be very little con- 
densation, and he did not think that the use of air would effect 
any economy, but in eases such as the locomotive, where 
economy had to be sacrificed, it might be used to advantage. 


A NEW ANEROID. 

On an Im; roved form of Aneroid Sor Determining the 
Heights, with a Means of Adjusting the Altitude Scale 
Sor Various Temperatures.* 

By Roguas Frexp, B.A., C.K. 

Tue author begins by stating that the object aimed at in 
designing this approved form of aneroid was to simplify the 
correct determination of altitudes in cases such as ordinarily 
occur in England, and that the instrument is therefore ar- 
ranged to suit moderate elevations, say of 2000 ft. and under, 
and is not intended for considerable elevations. 

Before proceeding to describe this instrument, he briefly 
recapitulates the general peongeee on which the measure 
ment of heights by a mercurial barometer depends, and for 
this purpose he refers to the mercurial barometer as the 
original source from which the graduations on the anervid 
are obtained. If an observation taken at one station is 
compared with that taken at a higher one, the difference 
of the readings of the barometer will give the height of 
mercury, which balances the column of air between the two 
stations, so that knowing the relative weight of air and 
mercury we can determine the height of the column of air, 
or, in other words, the vertical height between the two 
stations. The relative weights of air and of mercury are 
variable, being affected by the gradual reduction of the 
pressure of the air as we ascend, and also by variations of 
temperature; the accurate determination of their relative 
weights is the principle which lies at the basis of the various 
formule that have been proposed for barometrical measure- 
ment of altitudes, although the problem cannot be stated in 
such a simple form as this. 

The preceding general principles apply to theaneroid equally 
with the mercurial barometer. A good aneroid is always 
graduated by direct comparison with a standard mercurial 
barometer, so that the readings of the aneroid represent 
those of a mercuria] barometer, and the better the aneroid 
the more accurate this representation will be. A well con- 
structed aneroid, however, differs from a mercurial barometer 
by being compensated to a certain extent for the effect of 
the temperature on the instrument itself, so that this need 
not be taken into account, more especially as the effect of 
temperature on the instrument only becomes important when 
the temperature of the station differs considerably, which it 
will not do in moderate elevations. 
| The conditions, therefore, which have to be taken into 
| account in the present case, are, first, the pressure of the 
atmosphere, and second, the temperature of the air. 

Various formule are given by different authoritics for de- 
termining the altitude readings of the barometer, but they 
do not differ much for small altitudes, though this is far 
from being the case with great altitudes. The Table which 
is adopted in graduating the present aneroid is that given 
by the Astronomer Royal in the “ Proceedings of the Meteoro- 

| logical Society,” vol. iii., page 496, and gives results which 
lie between those of other authorities. 

Aneroids constructed for the determination of elevations 
by readings from an altitude scale consist of two classes, 
one in which the altitude ecale is fixed, and the other in 





| which it is movable at random. The first class of aneroid 


with a fixed scale is accurate in principle, but the scale only 
allows for one of the conditions which have to be taken 


| into account, viz., the varying pressure of the atmosphere, 


and the other condition, or temperature of the atmo- 


my: has to be allowed for by calculation. The second 


class of aneroid, that with a movable scale, is radically 
wrong in principle as ordinarily used, inasmuch as the 
movable scale must be graduated from one fixed position 
of the zero, and when the zero is shifted at random according 
to the position of the hand of the instrument, the scale 
necessarily becomes inaccurate. 

In the improved aneroid the scale of altitudes is movable, 
but instead of being shifted at random according to the 
position of the hand of the instrument, it is moved into 
certain fixed positions, according to the temperature of the 
atmosphere, so that the shifting of the saalo answers the 
same purpose as if the original scale were altered to suit 
the various temperatures of the atmosphere. The aneroid 
is graduated for inches in the usual way on the face, but 
the graduation only extend from 31 to 27 in. so as to 
preserve an open scale. The outer movable scale is gra- 
duated in feet for altitudes, and the graduation is laid down 
by fixing the zero opposite 31 in. This is the normal posi- 
tion of the seale, and it is then correct for a temperature of 
50 deg. For temperatures below 69 deg. the zero of the scale 
is moved below 31 in., and for temperatures above 50 deg. 


* Paper read before Section A of the British Association at 
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IRON MANUFACTURE AT THE VIENNA 
EXHIBITION.—No. V. 

AccorDING to the words of a great philosopher, | 
nothing new is to be found under the rays of the sun, | 
and adopting this view, we may say that almost all | 
ical inventions accepted as novelties by 
r generation, can be traced back to times far 
eyond the reach of metallurgical literature. 

We showed in our last article that the art of | 
uting was known to our ancestors long before | 
ial product—we may even say} 





iron was a commer 
long before anybody knew of its existence. The 
of the present article again leads us to the | 
ame reflections, for what modern metallurgists are 
aiming at as the desideratum of iron industry, viz., 
the manufacture of malleable iron direct from the | 
ore, was precisely the system used in the infancy 
of this industrial branch. Squabblers may object 
that at the present time we have to deal with| 
quantities of materials such as the blacksmiths of 
a t times never dared to dream of. ‘True; but 
this, too, entirely coincides with the views we put 


forth in our first article, namely, that the pro- 
gress and development of metallurgical industry | 


cht for far more in the increase of the 
lt with than in the invention and intro- 
duction of really new principles of manufacture. 
Malleable iron manufacture, direct from the ore, 
was known on the Continent long before the Chris- 
tian era, and the process itself, as well as the con- 
version of the raw metal into different articles, 

ist have gained some perfection at the time. At 
feast, we find in the reports of Caesar, that the 
‘magne ferrarie” of Gallia enabled the Veneti, 
the inhabitants of the ocean shores, to forge chains, 
by means of which they secured their anchors, and 
thus saved their own ships, while the vessels of the 
Romans, only moored with hemp cables, were torn 

from their moorings, and lost. Another state- 
ment shows that the inhabitants of Avaricum were | 
accustomed to gain their iron ores from underground 

Innumerable are the slag mounds dispersed 
Continent as remembrances of the diffusion 
of this industry. 

At first, when road communications were scarce 
and the transport to any great distance a matter of 
nearly insurmountable difficulty, the iron manufac- 
ture was necessarily confined to those places where 
res of the richest quality, and a sufficient supply of | 

| (charcoal), were to be met with close together ; 
these conditions generally were found to | 
take place where deposits of the purest ores were | 
encountered, it followed, as a matter of course, | 
that the forges of that time yielded the very best | 
products for commerce, 


; Another consequence was the multiplicity of the 
Di 











rges, which were erected wherever the above- | 
med conditions were traced. The very diminu- 
uve production of these forges everywhere opened | 
a market for their articles, and thus secured their 
€xistence. At the beginning of the present century 


th 
ul 


i 


48 Organisation underwent a rapid and thorough 
change, inasmuch as the communications were | 
facilitated by the amelioration of the roads and| 
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by the imtroduction of canals, railways, &e. ‘The 
possibility of obtaining ores or fuel from more re- 
mote districts, and the facility of sending the manu- 
factured articles to any distance for sale, at once 
revolutionised the whole system of the trade, and a 
general reduction of prices was the immediate con- 
sequence, so that those forges which had not the 
same facilities for business as others situated on 
or near the large arteries of communication were 
obliged to stop their work. 

A striking example of the influence of communi- 
cations upon metallurgical industry is given by the 


|exhibits shown at Vienna by the Styrian and 


Carinthian iron manufacturers. We cited this in- 
structive exhibition in our first article, and we here 
again find it to be of value in aiding the thorough 
understanding of the great changes iron manufac- 
ture has gone through the last seventy years. Since 
the amelioration of communications in Carinthia, 
and the introduction of coal as fuel for the forges, 
the number of the latter has decreased from 106 to 
21, and, while before this time no valley could be 
found which did not contain at least several forges, 


| the whole production is now concentrated at twelve 


points only, where all conditions for the prosperous 


| development of this industry are met with, And all 


this has taken place while the production of Carinthia 
has increased, in consequence of the rising demand, 
from 6500 tons, produced in the time by 292 forge 
fires, with 295 hammers, to 25,724 tons of iron and 


| steel products, 440,000 scythes, and 45,000 tons of 
| pig iron per year, a decisive proof that it was not 


the decreasing demand, but the unfavourable situa- 
tion of most of the old forges only, which caused 
their ruin. 

In quite a different state may be found the iron 
industry of Sweden, where communications even 
now are difficult, the present conditions being much 


|the same as they were in Styria eighty years ago. 


There we find a quantity of small forges distri- 
buted over the whole ore district, and, as the ex- 
cellence of the articles produced insures constant 
customers, the forges carry on an uninterrupted, 
but weak business, owing to the want of sufficient 
facilities for communication, which, prohibiting the 
supply of fuel from any great distance, enhances 
the transport of large quantities of products to the 
nearest market-place, thus restricting the production 
in proportion to the quantity of fuel and ore which 
can be had in the immediate neighbourhood. Thus 


| we find that nearly the whole production of wrought 


iron in Sweden is manufactured in not less than 
827 forge fires, which have produced only 187,791 
tons of bar iron in the year 1871. 

Even now the organisation of the iron industry 
is not completed, and great care must be exercised, 
and a very judicious examination of all interfering 


| and assisting conditions, must take place when new 


establishments for the manufacture of iron pro- 
ducts have to be created ; for many expensive trials, 
as well as disastrous undertakings, have been origi- 


nated from want of sufficient care in the study of | ma a 
| present article. This is the more just also as the de- 


the preliminary questions, ; 2 
From the date of the introduction of rapid and 
efficient communication, when the various iron 


manufacturers of even the remotest districts were 
able to enter into competition, may be counted 
the numerous and most valuable inventions for 
simplifing the different modes of manufacture, for 
enlarging the yield of the establishments, and for 
economising in labour, fael, and all other matters 
necessary for the production of the desired articles. 
In fact, what we are entitled to call the scientific 
and practical progress of iron manufacture, is in the 
closest connexion with what we may designate “ free 
trade of communication.” By this agency alone we 
are able to find out the best dispositions for the 
development of this industry, as given by Nature, 
and the amount of talent and energy that has been 
bestowed upon the elimination of unfayourable in- 
fluences, and the utilisation of all, even the least, of 
the advantages that could be gained, At the present 
state of development there are two great principles 
which, from a commercial point of view, are ting 
the mode of manufacture of all iron works, namely, 
the production of large quantities of an average 
quality and low prices, and the production of small 
quantities of very superior quality and high prices. 

The choice of these two principles, in very ex- 
ceptional cases only, is left to the iron manufacturer 
alone, as the first necessitates the outlay of a large 
amount of capital, and is conditioned by the possi- 
bility of obtaining the requisite number of work- 
men at wages sufficiently low to enable successful 
competition. The second is by its nature itself 
bound to certain localities and conditions quite out 
of the ironmaster’s control. 

But few localities are to be found where the 
second principle can be carried out with success, and 
accordingly it would have seemed probable that all 
iron works situated in such favoured districts should 
adhere to the manufacture of the best marks of iron ; 
but the result has proved that, partly from com- 
mercial conditions, partly from the general tendency 
of the iron industry, many of such iron works have 
taken up the first system, and the manufacture of 
first-class articles is thus confined to very few places 
as compared to the total extent of the production. 

It is en the two independent points of view above 
stated that we must judge the exhibits shown in 
the Vienna Exhibition, if we do not wish to be re- 
proached as unjust and incorrect critics. 

We are quite aware that many of our readers 
will think that these introductory remarks ought to 
have been put at the head of our first article on iron 
and steel ; but if we consider that iron, only in the 
malleable form, has armed the hands of our ancestors 
and shielded their bodies, as it has given us the 
ploughshares which secure our existence, that all 
metallic structures we are producing at present, 
whatever form they may have, are only brought 
into shape by means of malleable iron, and if we 


| carry in mind that even iron castings would be of 


very little use to us if we could not work them with 
chisels, drills, saws, &c., all made from malleable 
metal, we think it is but just to give the introductory 
review of the iron manufacture at the head of the 


velopment of the iron industry did not begin with 
the manufacture of castings, but with the production 
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ENGINEERING. 

, AT THE VIENNA __ | ought to find employment in sulphur refining, in- 

ION.—-No. I th ad of using, as now, sulphur itself as a fuel for 
: a Te that purpose. 

|, Switz rland, 1 h only possesses a few beds of 

brown coal, and for her ever-increasing industry is 


“luction of mineral fuel 
may be taken as a fair 
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three stories; the lower, with a thickness of 460 
fathoms, contains 64 seams with 146 ft. of coal; 
the middle, within 840 fathoms of rock, 86 seams 
with 149 ft.; and the upper story of 320 fathoms, 
14 seams with 43 ft. of coal. The aggregate thickness 





it I ituré Gustrial | 

: phe 4. nies bee “of | dependent on her neighbours, Germany and France, | of coal is thus 338 ft.. divided between 164 seams, of 
Ao li oe he Man EO r fuel, exhibits no coal, only some specimens and| which number, however, only 77 with 240 ft. of 
1t international show at|* ‘@"ge pyramid of n stural asphalte from the | coal are above 2 ft. thick, and considered profitable ; 
fore, in the present | *phalte mines of \ I [ravers in Neufchat L these contain, toa depth of 300 fathoms, a quantity 
ch of the collections| 484im Belgium, wh : annual output of first-| of 2750 millions of tons. During the year 1872 
: i by the different | ™te coal from her coal basins of Liége, Charleroi,| nine mines were worked in this basin by the 
uid Mons, is something like 19,500,000 of tons,| Prussian Government, and +,.200.000 tons of coal 
Reitete, we look in vain 1 d I : ) men, shows very] raised with about 20,000 men, 202 steam engines of 
‘ fields. Thoach it f her é Felix de Haynin | 8600 horse power, 3 water column, and 6 compressed 

i elie sianll pesewl 1 Co., of M (rosselie, A. Godin, | air engines, 336 steam boilers, and 425 horses 
; Vi na Exh ‘ " or Je tp} t my y, and John } The Saar coal is largely exported to Franc e, South 
, ‘ok leead Cockerill 1 ¢ und Seraing, alone | Germany, Switzerland, and even special coal trains 
‘ and gral .) | exhibit son | land coke ; the average ; are sent every week from thence over the Brenner 
t} annual pro value being i ormer, and 60 francs} Pass to Italy. Coal-mining in this district is first 
t of coal. &c.. would | or the latter, | 1. Hlowever, some good models | mentioned in 1586; however, the first regular adit 
y the Geological Surv nd drawings of ma hinery for coal mining are re-| mine was only commenced in 1754, the first steam 
: of mines. or t presented bY rheophile Guibal, Nicolas Libotte,! engine erected in 1838, and compressed air machinery 
M 4t London. or by Mr Fred ric Nyst, the Hasard Coal Company, of Mi- jintroduced in 1867. ‘The quality of the coal 
, 1 Sach o re-|@ roux ; geol al maps by Professors De Konink | Varies ; in the lower story it is bituminous caking 
4 7 og oy und G. Dewa , of Liége, and a statistical and | coal ; in the middle steam coal, burning with a long 
; 1 at a ail os raphical I itation of the production, con- flame ; and in the upper region it consists of a more 
or on “s if mption l port of mineral fuel are ex-| meagre and anthracitic kind of coal, which, however, 
Geant Bettein owen t l t Mi try for Public Worl ae | is very useful as house coal, In the form of alarge 
! ver and pros-| Io gh it | Sn part of the} trophy the Government administration of Saarbruck 
tow om + |G | n of Aach iows nothing, and | has exhibited coal and coke from the mines Kron- 
Roni “Wales tesin. (2 wk « unples of coal, | ¢ to| prinz, Prinz Wilhelm, von der Heydt, Dudweiler, 
f A ki. and of é f Bor Swed I r, makes a| Sulzbach-Altenwald, Reden, Heinitz, Koenig, and 
\berdar , gr N Ot little coal basin round Helsing-| Friedrichsthal. ‘The private coal mine, Hostenbach, 
f f fi borg } os likev to the lias|also shows samples of good coal. Some of the 
s cone ae l ‘ Ll eams of nificant | mines are provided with coke ovens of the latest 
1 , va Wallakra and Kropp ¢ panies both | improved systems, such as Appolt’s, Koppe’s, and 
f B x) t tr I for the ra of which | others. ‘Lhe basin of the Saar continues towards the 
f vor of urt 3 t ited. | north-west into Lorraine, where it is covered by a 
. We cor xt to the German Empire, where in| thick layer of new red sandstone, under which, 
; ; } > g pavi numerous exhibits | however, collieries are worked at Spittel and Car- 
( ; und the } | | of mineral fuel met with. Germany owns a| lingen, near Forbach, while towards the south-east it 
, rreat ma fm ral fuel, some of which, | stretches into the Bavarian Palatinate, where about 
abe ted { AS t ra n, of the Saar Valley, of West- | 300,000 tons of coal are annually wrought near St. 

. the = phalia, of Zw l of Upper Silesia, rival with | Ingbert. : 
Saot th —_ coal 3 of t country. | If we now follow the valley of the Rhine, we 
: In 1870 the ¢ 1 re raised no less than| enter, near Dusseldorf, the great coal basin of the 
‘ t output was! Ruhr, or of Westphalia, which covers an area of 
; O , Fay id l Franco-G war in| over 1000 square miles; here in its southern part 
7 sisy t nd half of t Jil coal mines em-| the coal-measures crop out to the surface, while to- 
ne Ae ed 146, Te | 1 coal worth | wardsthe north they are covered by an ever-increasing 
: G00 ith. Alt gh no | thickness of cretaceous strata. Only towards the 
j 1 fort year 1872, | north-east, near Osnabriick and Ibbenbiren, do they 
f j ted at 50,000,000 | come up to surface from under the Permian forma- 
‘ ; ; é of » mine,|tion. Here, again, three divisions may be distin. 
‘ } pl nl ‘ 150 to! guished, of which the lower contains coal beds of a 
, al y cel it ir 1872 has} more anthracitic, meagre character, while the middle 
1} y ; | is Composé lof caking steam coal, and the upper of 
F Pe I of G n well ex-| highly bituminous gas coal. In the western part 
dh " enta f Imperial | of the basin 83 seams with 173 ft. of coal are ex- 
eC ( y ] Bad nd Bavaria, | plored ; in the central part, 70 s ams with 121 ft. ; 
y ps and ; maps of special coal} and in the eastern part 8] seams with 154 ft. of 
\ uid rough t and by} coal are known, while a still greater number may 
, : ’ ; of ] \\ ot 4 ni and | be expected towards the north. Th« quantity of 
ro | \\ t | statistical inf tion | coal which is until now explored, is computed to 
oO Re a " I nd pi ling | be, to a depth of 200 fathoms, upwards of 333,000 
ul t million tons, of which 225,000 millions belong 
( ei p " to the uppel and mi Idle divisions. The total pro- 
| duce of coal from this important coal basin was in 
f y x! 1872 upwards of 14,000,000 tons, ra ed by 68,000 
a . | me n from 340 ec llieries., The exhibits ol this 
i re t f A | district are collectively represented by 92 mines, 
r 4 i ui The $}which show al and coke, while 12 others ex- 
I al f : thre y I | hibit black band and clay ironstone from the coal 
f Pa I | I M tergev 1 and mandge- | measure : 
: vi d ations of above| Leaving out such small coal dé posits as that of 
ae fatl and by w h the coal seams are in a| Berghaupten on the western slope of the Black 
: . 4 n so that their northern | Forest in Baden, that of Miesbach, in Bavaria, that 
p ‘ ‘ | and uly vertical,| of [bbenbiren, in Westphalia, which is, however, 
Paes: ‘ pat an angle of; calculated to contain over 100 million tons, that 
ry ‘ yuthern pa lof Piesberg, near Osnabriick, of Stockheim, on the 
: . 5 ft. of Le 3 northern } yuth side of the Thuringian Forest, that of Imenau, 
ps - : ear H 25 with 42 ft. of excellent coal, | on its northern slope, that of Llefeld, on the south 
ate , " may sed for all purposes. ‘The chief! of the Hartz mountains, as well as the, geologically 
“. . ncthe bitor iT i thi al basin ar th Wurm peaking, more rect nt basins at Min len, Bohmte, 
«oal-b .- 1s 1, Company. tl Eschweiler Mining Company, | bickeburg, Oberkirchen, and Osterwald, which 
4 ’ + :|the Aachen-Hongen Coal Company, and Edward | belong to the Wealden clay formation, we mect 
ver — ; ar <> 7 . Honigmann, who represent collectively an annual | with a larger basin again in the lower valley of the 
ya sionen oe oe ried? utput of about 3 million tons. The coal is of | Saale, near Halle, in Prussian Saxony, where, at 
wa ios 1 lonite fren, | Superior quality, suited for all gas, metallurgical, and | Wettin, coal mines have been worked since 1555, 
repr age | the present mines producing about 200,000 tons per 





is largely exported. 
Monternfali, near Pisa, ¢ ’ gery csp ; i 
We come now to the basin of the Saar Valley, 


the Arno (where again 
d perannum), Avi llino. and | Which covers an area of over 600 square miles, of 
Sicily. which has hitherto} which, how only a section of about 90 square 


eral fuel. exhibits | miles belongs to the productive part of the coal 
measures. ‘Lhese strata are naturally divided into 


| annum. 

| If we follow the valley of the Elbe upwar is in 
| the kingdom of Saxony, we meet with two minor 
leoal basins near Dresden, at Plauen and Oschatz, 
' before we reach the important coalfields of Zwickau, 
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EXHIBITION.—No. LX. 

By De. H, Grotue. 
WooL-SpinnxinG MACHINE! 
We now pass on to the carding apparatus exhi- 
bited by M. Martin, who exhibits two systems, on 
with two carders for wool 
iality, and the 


Y.—( Conliaue 7) 


other wit 


“ “The two systems differ only from each other 
nthe arrangeme nt of the doffers and of the feeders. 
Qur illustration on the opposite page represents the 
\ 
~ , \ 


F a 
3 . , b oe, 


b. dX 2 )c. 
7OOr 








ae 106 

\ Le } MACH 
apparatus with two carding machines, and we may 
mention that the arrangement with three machines 


provided with a breaking card with self-acting 
feeders. The machines of this arrangement have 
& working width of 1.50 metres (4ft. ll in.); the 
carding drum and the dofling cylinder are of cast 


of ordinary and middle 
h three carders for fine 


iron, Whence machines of large width may be built 
without difficulty 

The system of movable bearings and bushes 
applied to these machines is certainly the best that 
has been introduced. ‘The bushes or bearings, each 
carrying an oil vessel, surround the journals com- 
pletely and thus prevent the fibres of the wool from 
coming in contact with them and taking off the oil 
for lubricating the journals. These 
movable and self-adjusting, the journals are always 
supported uniformly over their whole length, 


bearings being 
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t 
het] i, = a level t 
whether the machine Is piac d on a level or not. 
l riving the principal parts are of 


[he pulleys for d 
he | ible diameter, and are covered with 
leather, in order to prevent any slipping of the 
belts, without it being necessary to run the latter 
too tight: the wear and tear of the belts is thus 


iron, the shaft of steel, the clearers of hollow | decreased, and power is saved, Above the seutchers 


wrought iron, whilst th: strippers and scutchers are 
made of sheet iron with pasteboard. ‘This latter 
system reduces the weight of the cylinders, but 


a wind shaft is fixed for the purpose of diminishing 
the throwing out of the scutchers and preventing 
the formation of a current of air in the middle of 








the machine. The importance of this improvement 
will be best understood by observing how, in ordi- 
nary machines, the fibres of the wool thrown out by 
the seutchers are drawn together towards the middle 
by the current of air, and are given back through 
all the rollers of the carders, thus causing the 
thickness of the roving to be greater at the centre 
than at the two sides. 

The first carding machine is designed with a 
feeding cloth for the simple feeding by hand of 
the ** entrance rollers or taker-in,” from which 
the wool is taken to the following rollers by means 
of a cylinder with teeth, which push back all 
foreign substances and burrs; the following rollers 
consist of a second “ taker-in,” with teeth provided 
with two strippers, and two clearers also with teeth. 
['wo small rollers fixed under the two “ takers-in” 
prevent the falling off of the wool, avd regulate the 
feeding of the carders. ‘The advantages of such an 
arrangement are evident; the wool is worked 
gradually, the flocks of the wool are opened by 
small cylinders moving very slowly, and it arrives 
at the carding rollers in such an open and clean 
state that the cards can be used much longer, and 
require less maintenance and repair than is usually 
the case, 

In the system with three carding machines for a 
fine quality of wool, a simple endless fleece appa- 
ratus is fixed at the exit from the ‘taker in” for 
the forming of the fleece. The second, or fleece 
carder, is provided at the front with a feeding table 
and three taking-in rollers, and at the back with a 
double endless fleece apparatus. ‘The fleece formed 
by this apparatus has a length of nearly 14 metres ; 
it is rolled on a wooden roller, and feeds the carders. 
lhis system of feeding appears to us to be one of 
the best for an arrangement with three machines. 

For the same system, but for the production of 
coarser wool, the endless woollen-ribbon apparatus, 
as shown in the illustration, is best suited; this 
apparatus produces ribbons ¢ of about 4 in. in 
width, which are brought by a self-acting apparatus 
and the feeding cloth to the second carder. The 
third carder is provided with an apparatus of peculiar 
construction for the formation of threads; it was 


invented by M. Martin about three years ago, 


| has often been described, and is designated in the 


| illustration by a. 


This so-called ‘small band” 
apparatus forms for finer wool 120 roving threada 


| with four rollers, but for coarser wool only two 


rollers. ‘The chief advantayes of this new arrange- 
ment will be understood from the following ex- 
planations, The doffing cylinder of the intermediate 
carder being fully clothed, it assists for its full width 


in the carding of the wool, exactly in the same 


| manner as the * taking-in” carders, whence a larger 


quantity of wool can be worked through than with 
doffing cylinders divided in the ordinary manner into 
rings. ‘The fleece is taken off from the doffer by a 
single hook, so that a greater regularity of the 
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* +he latter by means of a roller fastened to the! block. 


Sliding in guides between the frame is the | sired sizes by wires which divide the clay upwards 





¥ pear its pues. In moulding the bric ks | | Press, containing on its lower side the iron mould, | from below. 
wooden boxes are ¢ "4 loyed, each box being divided | corresponding to that of the tile, and | Finally, we may mention as the last exhibit of 
ix compartments, representing the number of easily changed, as well as the matrices, this class in the pavilion, a small hand machine, 
heicke made at each oD. of the machine. One of diffe rent pate rns of tiles. ‘This ies has a} exhibited by Springer and Sterne, of Vienna, ‘The 
well sanded to prevent the clay from downwards by means of | box for receiving the clay is divided into two com- 
i placed on the narrow horizont a tab! and upwards | partments, each representing a brick; the top of 
wey i, and as the revolution of the fly- one end of | the moulding-box is carried by levers, one on each 
: gs the roller into contact with the| which is placed in the lower part of the press, “> side of ihe frame, the lower end of these levers being 


i end of the! r lever, movement 1s communi- | 


table, which is thrown forward und 

















blocks, pushing forward a box of 
le during the previous stroke upon tl 
y table. As soon as the next box is in place, 
to its normal position, the clay is 
partment, the pressure block 
l \ f bricks is formed, which 
1 forward by the advance of a 
x rfl s clay being scraped off, 
lin the machine as the box comes for- 
lelivery table. In this manner the 
u y ut ryring tea some forty 
juired keep the machir 
g tiv. As soon as they are formed, the 
} ed t of the moulds, which are fresh 
| ed \ on the table prior to pass- 
rm 1 nufactured, but not exhibited by 
uker, the mak e is mounted on a portabl 
sasmall engine, so that it is en- 
. & an arrangement is open 
ve objections, although it appears that 
his system are working in the United 
St J all cases, portability is secured by 
g achi ipon wheels. A capacity of 
1 day is claimed for the machine 
Of a very different class is the machine exhibited 
Mr. Thor S. Derham, of Leeds, this being a 
v ule, we lesigned, and in all respects very 
é nt | f work. It has a vertical pug mill, 
t tom of which is in close contact with a revolv- 
iid table, containing seven or eight moulds. 
| toms of these are formed of heavy cast-iron 
blocks ding in the moulds, and running in a cir- 
ath beneath the table Phis path is of such 
| that tl I sition of the bottoms in the 
mstantiy varying, from the point where 
f 1 with clay, and where the mould has 
ximum depth, to the delivery, where the 
of the mould I -d flush with the upper 
f the table, and the } bricks, which of cours 
sed along with it, are pushed off the table by 
i hanical means upon an endless onl l., 
f which they are taken off by hand. 
I e British section of the Agricultural Hall, 
Mesaz E. Page and ¢ of Victoria Iron Work 
I |. show a small hand machine for making 
| pipes, wi is of simple construction, 
lcapable of turning out a good deal of 
In this macl the clay is placed in a box 
f which—that op} ite to the delivery 
forward when t ma hine is in opera tion, 
the clay out through the ild opening 
| or pipes t t laced are received upon 
prov i th a hinge l cutter, the 
fy can | st t will, 
i G pa at ti rear of the 
Hall, d ! ally t xhit 
f ! ne fire eng s ! 
g Ww l an ex I " 
f ’ exhibit Jeal 
> fM It prises t chi 
= f } ke an t} 
! | nts ho s} 
macl V 1 double delivery, « 
t f the pug 1 
‘ l inal 1 band upon ar ! 
! ‘ sus y fixed wit 
y by anotl t I} 
} = ¢ } 
t of ‘ aking sch ; 
I aux ir’ 4 
I t the aid of draw- 
v ] rtiy We car 
I time ey a general idea of 
| + s of two m cle 
' t between them At 
} t or i a five-sided mould 
t n 10% al shaft. E ide of 
k contains the matrix for the tile, formed | 
f-paris. On one end of the carrying} 
it, and outside t frame is a pulley; on the 
r a dise or dividing pl ute, with five notches | 


ponding to the number of sides in the mould | 


press up 80 800N as the 


at the end of} t 
m a second pulley | part of the press. The price of this machine is a 





and this is effected 





is placed upon the 


6000 to 8000 a es a s day oan 


making perforated bricks, 
- no speciality of detail. 


hand press for 
by Messrs. Edward 
Prussia. We 





only a passing no- 
gned machine, 


cay acity, as 





mm thr 


ty can be obtained fromthem. In 
; in elevator for | 





an olin a L wets is carried up to the 
ill, into which it drops, and passes then through 
the ordinary a ees of manufacture. 
Ts engi sserei und Maschinen erie di outlet in the construction of several works of this nature, ia 
exhibit a large 1} the kingdom of Portugal, and showed how many practical 
in w wh ich the clay passes tre m "ae 
thence is fed by a ho wri 
zontal screw oneal the mould openings, “where 


passes upon a roller table, and is cut into the de- 


machine, i ke *yed on a transverse shaft, on which is also a long 


hus th rowing the Fe and lever, balanced by a weight, On depressing 
from the first cam 

An intermittent motion is given to the | bottom rise "3, the clay being compressed between 
A strap passes | the two; the top is then thrown over, and the 


this lever the top of the box descends, while the 


| 


wo bricks are delivered upon a small table forming 


On the) low one, and its capacity is equal to 2000 bricks 


enlargement|aday. One more exhibit of the class under con- 


] | ° ~ 
liameter, so that | sideration remains to be noticed to complete the 


to slip freely| series. ‘This is in the Austrian section of the Ma- 


tightened for|chinery Hall, and is constructed by Mr. Louis 


drives for-| Henrici, of Vienna, It is in all respects a good 


volution, and | machine, of a similar type to that just mentioned 
suld block at each | as being shown by the Hertel Works, namely, a pair 
But, in order | of rolls feeding the clay from the hopper upon a 


to lock the | horizontal screw, and out through the mouthpiece 


that a tile|in a continuous flow, the elay being cut longi- 


by means of the | tudinally by wires placed diagonally outside the 
into each notch of | mouth, and transversely by a highly ingenious au- 
from turning | tomatic arrangement of which we shall shortly 


underneath | publish drawings. Briefly, it consists in the clay 


and down by aj gradually flowing on to a supplementary roller 
aft of the machine. | carriage, and pressing upon a board held vertically 
peration 0 f working will by a detent, Lhe carriage being free to move is 
lay from the first press| of course pushed backwards on account of the 
d the press, de-| pressure of the advancing clay against the abutment 

clay, gradually | board. In this movement it carries with it also, a 


cam. ‘The | toothed wheel and rack, sliding along a revolving 
spoken of, | shaft, which has a clutch upon it at a suitable point. 


pin is lifted from | A corre sponding clutch is formed on the sleeve of 
and the mould- 
ing block is turned round one-fifth of a revolution, 
presenting a new face t 


the wheel, and when this clutch engages with the 
other, the wheel revolves, giving a transverse motion 


le the newly- | to the rack, and through it to the cutting wires. As 
by hand. From | soon as the clay is cut through, the abutment board 
» formed by this ma- 
f-paris matrices last out the | forward to its original position, while the bricks 
i 1.000 to 12,000 tiles. slide down an inclined plane, into trucks placed for 
machine for 
but present- 


rises, and a balanceweight runs the carriage 


the purpose, 
As we have ‘said, the show of brick-making ma- 
d from the | chinery at the Vienna Exhibition is a very limited 


ings between | one, but in no case is it possible to point out one 
nent for cutting the bricks in | of marked inferiority of design, whilst nearly all the 


machines shown possess considerable merit, 


= — === = 


HELICAL PUMPS. 
To tue Environ ov Exsaixerrina, 

Sin,—With reference to your notice of our engines and 
pumps at the Vienna Exhibition, allow us to correct a 
singular mistake in the drawing of the helical pumping 
The blades of this pump are very distinctly shown 
to be of thin wood cut transversely to the grain. No doubt 

achsenburg | many readers will have assumed the existence of some 
as l error; but, inasmuch as others may be sorely puzzled to 
is fed into | Perceive the advantage of such a material thus arranged, 
= ; we trust you will permit us state that we invariably make 


syle page 





‘ ANNUAL | those blades of gun metal. 
id the out r| We are, yours faithfully, 
ed spa at | BDrormesnoop ann Harprxemam. 


tober 6, 1875, 


‘ket. and. on | 56 and 53 Compton-street, Goswell-road, London, 
’ ’ j 


uy 
d ( ry i} 
some little) Ti" AWARDS OF THE VIENNA SOCIETY 
0 pre lues j OF ARTS. 
To tae Eprror or Exoingerxisa. 
=— \} Sie teferring to the awards of medals by the Vienna 


vg few novelties | Society of Arts and Manufactures, notice of which appears in 
of fabri cating | your impression of the 3rd inst., we beg to inform you that 


4 | the name ¢ f our manager to whom the award has been made 
| is Mr. Charles Torr, not “ Lord.” We shall feel obliged if you 


passes. 








, Me | will kindly correct this in your next issue. 
-piece, and We are, Sir, yours very truly, 
moist. ‘These | R. W. Winrietp ayp Co, 
our deliveries, | Cambridge-street Works and Rolling Miils, Birmingham, 


October 6, 1873 


where it is Loxpos Association oy Foremen Esornerns axp 


+ in which it is effec- DracGnursmEeN.—The monthly meeting took p ace on Satur- 
Thence it falls upon | ¢#y the ith inst. at the City Terminus Hotel. The election 


of five ordinary and honorary members preceded the read- 
ing “ma a paper by Mr. Richard Winder on “ Lattice Girder 
Bridges.” The paper was to a great extent descriptive. It 
ex} isined the mechanical and other appliances used by the 


top of the 


obstacles had been ingeniously overcome. The paper excitid 
considerable interest, and it was followed by an instructive 

| discussion. A vote of thavks to Mr. Winder closed the busi- 

t) ria of the sitting, which was presided over by Mr. J. New- 


j ton, late of H.M. Mint. 
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RAIL-SAWING 


MACHINE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. WAGNER AND CO., ENGINEERS, DORTMUND, WESTPHALIA. 
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Tue firm of Wa r and Company, of Dortmund, 
Westphalia, exhibits at Vienna several machines for per- 
p fferent operations on rail, some of which we 


illustrated. 


j 


Our present illustration shows 
r of these, a machine for sawing off the ends of | 
rails cold. It is so clearly shown in the elevation and plan 
we have given that a few words of explanation will suffice 
t ak t } 


The belt pulleys drive the saw at a 
ed through the double, or more 


tly triple, gearing. The rail slide rest is entirely 


from the bedplate of the machine, but both are 

e a planed cast-iron bedplate. Spur and worm 

is arranged to make the feed of the rail against the 

self acting, but a wheel is also provided to feed by hand 

be ssar The return motion of the bed can only he 

y hand. The whole machine is strongly constructed, 

has large bearing surfaces ; it seems well adapted to the 
purpose for which it is intended. 


Aw American Minitary TeLeGRarn.—Work is progress- 
ng on a military telegraph from San Diego, California, t 
Preseott and Tucson, in Arizona. Materials and equipment 
‘or 650 miles of telegraph are on the ground. 





Casaptan Rattways.—The first locomotive for the Levis 
and Kennebec Railway has arrived at St. Henry; 1000 tons 
of arrived. Active preparations are being 
made by the Grand Trunk Kailway Company of Canada to 
change the gauge of the road from Montreal westward this 
month. Some 60 new narrow gauge engines have arrived 
out for the Grand Trunk. Sir Thomas Dakin, president of 
the Great Western Railway of Canada, has been making a 
persona! inspection of that system. The Montreal, Chambly, 
and Sorel Kailway has just been opened. 


rails have also 


VERTICAL ENGINE AND BOILER. 

WE give, on the opposite page, engravings of the vertical 
engine and boiler exhibited by Messrs. Davey, Paxman, and 
Co., in the Western Agricultural Hall at the Vienna Exhi- 
bition. The Davey-Paxman boiler is so well known to 
most of our readers, that a very brief description of it will 
suffice here. The principal heating surface is obtained in 
this boiler by the employment of water tubes, which spring 
from the sides of the firebox, and extend upwards to the 
crown, as shown in the vertical section, and in the hori 
zontal section annexed. Tubes so disposed have been em- 
ployed in other boilers; but the distinguishing features of 
the Davey-Paxman arrangement are, that the tubes are 
slightly tapered at their lower ends, where they curve to 
join the sides of the firebox, and that they are fitted at their 
upper ends with deflectors, as shown, these deflectors being 
slightly concave on their undersides. The taper at the 
lower ends of the water tubes renders the latter more elastic, 
and also serves a good purpose by intensifying the rush of 
the water at the point where deposit would be most likely to 
be formed ; while the deflectors at the top divert into a 
horizontal direction the strong upward current of water 
which rises through the tubes when the boiler is at work, 
and thus prevent water from being thrown up into the 
steam space, so as to cause priming. That they serve this 
purpose very effectually, Messrs. Davey, Paxman, and Co., 
have proved at several of the Royal Agricultural Society's 
meetings, by showing one of their boilers at work with the 
manhole cover off, and with the deflectors removed from the 
mouths of some of the tubes. Under these circumstances 
the tubes not fitted with deflectors are seen to throw occa- 
sional jets of water nearly to the top of the steam space, 
while by the deflectors this action is wholly prevented. 





The Davy-Paxman boiler is a very efficient steam gene- 
rator, and about three years ago we were present during a 
very careful trial of one of these boilers, when the quantity 
of water evaporated at atmospheric pressure was 9.5 1b. per 
pound of coal consumed, the water being suppiied to the 
cast-iron base of the boiler at a temperature of 56 deg., 
and being pumped into the boiler at a mean temperature of 
105 deg., this rise of temperature in the cast-iron tank base 
being in this case of course wholly due to heat communi- 
cated from the fire by induction or conduction. The fuel 
used was, in this experiment, Annesley coal of good quality, 
and the evaporation was effected at the rate of 3.04 Ib. of 
water per hour per square foot of heating surface. To re- 
turn, however, to the engine and boiler which form the 
«pecial subject of this notice. The general arrangement of 
the engine will be seen at once from the engravings. The 
cylinder is thoroughly steam-jacketted, and the valve chest 
has two compartments, the one containing the ordinary 
slide valve, and the other the expansion slide. The first- 









mentioned compartment is only just large enough to allow 
of the necessary motion of the main slide, and it communi- 
cates with the second or outer compartments by gridiron 
openings, which are opened and closed by the expansion 
valve. This latter valve has a very short travel, and it re- 
ceives its motion from a cam on the crankshaft, as shown, 
this cam having a varying contour, and being shifted to 
and fro on the crankshaft by the action of the governor, as 
will be seen from Fig. 3. According to the position of the 
cam on the shaft, so a longer or shorter admission of steam 
is given, the amount of expansion being thus directly con- 
trolled by the governor. ‘This arrangement is, as many of 
our readers will remember, similar to that employed by 
Messrs. Davey, Paxman, and Co. on their 8-horse portable 
engine, which did such a good duty at the Cardiff trials 
last year—an engine which we illustrated on pages 217 and 
220 of our fourteenth volume. 

The engine of which we are now speaking, is also fitted 
with a very good arrangement of feed heater, which we 
illustrated in detail a few weeks ago (vide page 92 of the 
present volume). In this arrangement the pump delivers 
the excess of water, bevond that required for the boiler, 
into a vessel so formed that the water falls down through a 
perforated plate into the tank, the shower meeting on its 
way a jet from the exhaust, and thus becoming heated. By 
circulating through the pump and heater in this way, the 


| water in the tank from which the supply for the boiler is 


taken, is effectually heated. In conclusion, we should state 
that all the working parts of the engine at Vienna are 
very well proportioned, and that the workmanship and 
general finish are excellent throughout. 


Coat in THE Pas-pe-Catais.—It is estimated that the 
production of coal in the Pas-de-Calais—a comparatively new 
coalfield—now amounts to 2,000,000 tons annually. 





Antisass’ Report ow tugs Vienya Exnipirios.—The 
volume of Artizans’ Reports upon the Vienna Exhibition, 
published by the nay | for the Promotion of Scientific In- 
dustry, Manchester, will be published about the 20th of this 
month. There are thirty-six reports, which are said to be of 
a very high-class character. 





Tus Brispaye River.—Dredging operations in the Bris- 
bane River (Queensland) are being proceeded with wherever 
necessary. Captain Heath, the postmaster, states that 
Cockatoo Paseage, which filled in about a foot during the 
late floods, has been deepened 3ft., thus giving 2 ft. more 
than its original depth ; and Ipswich steamers can now pases 
up and down at almost any state of the tide. A dredge at 
work in the Lower Brisbane has widened the channel at the 
Upper and Lower Flats to 200 ft. 





Sream SareTy VaLves.—A commission appointed by the 
United States Government to conduct experiments upon 
steam boilers, and to discover, if possible, some means by 
which they may be worked with a greater degree of safety, 
requests engineers and others who have steam safety valves 
of superior efficiency to submit samples to be tested. The 
valves submitted must be uniform in size, each having an 
area of discharge of exactly 5 square inches, and flanges for 
attaching to the boiler § in. in diameter, flat face without bolt- 
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— 
for outlay, the chief part of the peat question is solved, 
though other items ought not to be overlooked. One of 
these is drainage. How much drainage affected the cost 
of production may be seen from comparing the results 
from a drained and undrained bog. An undrained bog 
stains about 90 per cent. of water, whilst a drained 
one contains 80 per cent. In the one case, therefore, we 
have 10 per cént. of perfectly dry peat, and in the other 
lout that amount. The output will, therefore, be half 
the quantity from an undrained bog as from a drained 
whilst the labour is the same. Another point is the 
lity of the peat, its structure, specific weight, and 
xture with mineral matter; all of which determine its 
value as fuel, whilst the expense of treatment may remain 





e 











! the same. leat is frequently spoken of as if it were 
a uniform substance, when in reality it is of endless varieties 
T fic weight of one kind may be twenty-five, whilat 

r may be eighty to ninety, or evén more. The mineral 


matter may vary from 1 per cent. to 40, and for this 
reason alone many kinds of peat may not be worth the 
abour of digging. The character of the mineral admixture 
may also be as serious as the quantity, and may effect its 
value as fuel for many purposes, Such considerations are 

il, prepara 


peat fu 


Any one who comes toa conclusion 
of peat produced by this or that system, or 





sor t hine, 1s liat to deception. He cannot 
I at a true judgment, until he has all the 
tails from first to last of the manufacture. Whether peat 


n the whole is applicable to the same purposes as wood 

is a question which, strangely enough, has been 

raised in this country, as lif it awaited solution; when it is 
cessary to cross the Channel to learn that it is as good 








tory to any sound enterprise for the pro- | Ne e , 
| and if we know that 1 Ib. of good coal will evaporate 5 Ib., it 





scale with peat fuel, the equivalent in its use would have cost 
these railways but 6,787,500 franes—an economy of nearly 
one-half, setting aside the greatly reduced injury to boilers 
flues, and grates. The peat fuel fires, when once understood, 
are much more easily managed than coal fires; they require 
no stoking; the heat is much more regular, and not subject 
to the sudden changes in intensity that oceur so frequently 
with coal and coke, and which changes injure the furnaces.” 
The directors of the Royal Bavarian Railway, where peat has 
been employed since 1844, published in 1855 an interesting 
report on the working and advantages of the same. In this 
report it is shown that 17.9 cubic feet of peat has been con- 
sumed for every 67.7 lb. of coke, and as 100 cubic feet of 
peat were found to be about equal in effect to 650 lb. of 
coke, and as 100 |b. of the latter cost 2s. 2d., whilst that of 100 
cubic feet of peat was 7s. 2d., it followed that the firing with 
peat compared with coke was as 7s. 2d. to 14s. 1d., or nearly 
as one totwo. Many similar estimates might be cited as 


| evidence of the efficacy of peat as fuel, but as soon as it is 


understood that large populations on the Continent are de- 
pendent on peat for all that we are accustomed to obtain 
from coal, common sense will dispense with much argument 
as superfluous. The real difference between peat and coal 
lies in the amount of heat that can be got from equal weights ; 


| becomes simply a question whether 9 Ib. of peat can be had 


for the same price as 5 lb. of coal. Whether so much peat 


jean be had as cheaply as so much coal is a question for 


| engineers, and it every year becomes 


a question of greater 


| magnitude; and when we consider what difficulties the in- 


as an} f fuel, and in some respects even superior 
In H phalia, Hanover, Holstein, and Schieswig, 
D ia, and the whole northern part of Ger- 
I I , and many partsof Austria, Bavaria, the north 
Italy itzerland, and extensive districts in both the north 

south of France, peat is a general article of consump 

the inhabitants would no doubt hear with some 

nt that what is matter of course with them, is matter 

ry with us; and that we want to know whether peat is 

8 to iron sr ig, and other industrial purposes 
; they from time imm rial have used little else. To 
t who fancy peat isa novelty, the value of which remains | 
letermined, it may be interesting to know that its 

me ave | } 


1@ report 





ind Germany. In t if the Imperial Engineers of 
M g, issued 1864, in Paris, it is stated that 359,310 tons 
fy el had been consumed in France during the pre- 

ng year, and as the result of numerous experiments, it 
nstrated that 1 lb. of wood charcoal is equivalent in 








1 lb. of peat charcoal, 
1 lb. of coal coke, 

1.42 lb. of best bituminous coal, 
1.63 Ib. of crude peat fuel, 

2.<U lb. of dried hard wood, 


and that if required 


iarcoal. Of course such estimates are subject to the caution 
tsimilar results can only be expected from similar peat 
With the same caution, we remark, that official French Tables 
show that in the manufacture of pig iron, it takes, to produce 


f metal, 2800 1b. of wood charcoal, costing 114 francs 


en subjected to the closest scrutiny in France | 
tl 


3 of crade peat to produce 1 Ib. of | 


genuity and perseverance of British engineers have overcome, 
we have full confidence that they will yet show us how to 
supplement our coalfields with our peat-bogs, and not only 
so, but convert vast wastes in the midst of the three king- 
doms into meadows and cornfields. 


THE WHITWORTH SCHOLARSHIPS, 
To tne Eprror or Exaingerisa. 

Srx,—Your exce)bent journal has, to some extent, the same 
aim in view as Sir Joseph Whitworth had when he founded 
his scholarships, viz., the furtherance of engineering educa- 
tion, only your pupils are a little more advanced than Sir 
Joseph’s. I trust, therefore, you will be kind enough to 
allow me space for a few remarks on the recent important 
changes in the regulations in connexion with the scholar 
ships. 

I confess myself an entire enemy to the whole system 
pursued by our Science and Art Department, and believe 
that what it encourages no more resembles true education 
than the manufacture of artificial flowers is like horticulture. 
The examinations for the scholarships, being under its manage- 
ment, suffer accordingly, and the recent changes are 
evidently an attempt to neutralise the evils of the system 
and prevent the prizes being given as a mere reward for a 
certain amount of cram, While, therefore, I fully sympathise 


| with the purpose in view in making these alterations, | 


think that they will hardly accomplish the desired object, 
and that in some respects the new regulations are even 
worse than the old ones. I shall endeavour to make my 


| meaning clearer. 


{ 


} money value. 


28 of peat charcoal costing 56 francs, and 4700 lb. of 

rude peat costing 37.6 frat These prices are to be looked | 
as matters of comparison, for fuel is now double or | 
what it was ten yearsago. The same report furnishes 
r Ta f results obtained in the production of iron by 
y mixtures of fuel—of wood charcoal with peat in dif 

ferent proportion, and of peat charcoal with peat, adding 
peat, or peat charcoal used in blast furnaces for the 


n of iron ore gives to the cast or wrought iron thus 
& superior quality, which even the best wood 
cannot always secure. M. Le Sage confirms this 

f peat in relation to iron, asserting 

erable to all other fuel for case-hardening, for 





| 


l, and we g gun barrels.” Frederick Over- 
s of the same opinion, maintaining that “ peat charcoal 
ur advantages for welding steel and iron, and excels 

ai other fuels for that purpose.” For puddling furnaces | 
peat answers extremely well, as I found some years ago at 
works in East Friesland, and at Bergen in the Bavarian 

y In the former there were six puddling furnaces, and 


atter four, fed exclusively with peat, and producing | 














. fine iron. The advantages of peat on railways 
itedly been demonstrated by careful experiment 
, report of tl f the Hanoverian Railway, 
¥ In rtain the possibility of using 
yt n ls of peat found in North Germany 
and rr tive and comparative values, the undersigned, 
by order e Office of General Directors of Railways of the 
Aingdom of Hanover, instituted a series of practical ex- | ¢ 
teon the Hanover and Bremen Railway, which have | 
y very satisfactory re ts, as shown by the Table.” 
shel 1 long list of from 40 to 500 miles, with from 
carriages and wagons, with the conclusion that 
pared with coke, was preferable “ from the 
ng in economy by 26 per cent., which experience | 
£ y raised to 53 per cent.” The constant increase 
proportion of economy is due to improvements in 
rates of the locomotives and in the skill acquired 
firemen, who were unused to the new fuel. The 
reporter further says “I see no difficulty in 
a ng prepared pe as fuel for locomotives and 
ally for river steamers” A French report states 
Siler giving the result fr a great number of trials 
‘ue tour principal railway companies (the Nord, Orleans, 
Ly nd het), possess 1109 locomotives, which travel daily 
about 


and use on an average 
vonsumed in coal at 35 francs 
n aggregate amount during 
rom experiments on a large 


+2 miles each on the average, 
sete coal per mile; have 
Der tor “ 


per ton, and coke at 45 francs, a 
ue Year of 12,169,586 franca, | 








| 


The Whitworth Scholarships may be looked upon by the 


‘ 





competitor in two lights, and there exist two corresponding | 


classes of competitors. Firstly, they offer the highest public 
distinction which is at present offered in England to young 
mechanical engineers, and are, therefore, of great value to a 
young man entering upon life, quite irrespective of their 
Secondly, they offer a prize of so many 
hundreds of pounds. Now it isin the first way that they have 
hitherto, I believe, been most effective. To the majority of 
those who have had sufficient éducation and generally been 
in the position to take a scholarship, the sum of 300/., under 
the specified conditions, can have been no very great induce- 
ment, because hitherto there has been such a competition for 
them that a scholarship has been only obtainable by those 
who stand respectably high in mear/y all the branches 


examined upon, theoretical and practical, and who, therefore, | 


are already fully prepared to start in the race for success in 
practical life. But the conditions of the scholarship are that 
the holders will not make that start for three years at least ; 


they will not earn and save during their holding of the 
scholarship. In short, except in those cases where they have 
laboured under special disadvantages so as not to be able to 
make a good start, I believe that the majority of Whitworth 
scholars would have been able to earn more money, say in 
the six years succeeding the date of their examination, without 
the scholarship than with it. The gift has, therefore, been 
hitherto more effective as a scientific distinction than as a 
money reward. Also as such, however stiff the examinations 
may have been, it has had bestowed upon it whatever de- 
gree of worthlessness the Science and Art Department system 
f cram could give it. It is, of eourse, for Sir Joseph or for 
the Science and Art Department to determine the nature 
of the reward that they wish to give. But in the mean time let 
us see what will be the effect of the recent alterations. The first 
new regulation (under head two) is, of course, unexceptionably 
good. It is simply a precaution which had been overlooked in 
the original rules. The limiting of the age to twenty-two, of 
course, lowers the general standard, and consequently en- 
hances the money value of the prize at the expense of its 
scientific value. The other important change is the new 
system of yearly re-examination, and increased payment on 
the results, the final highest award making the whole an 
important money prize, well worth fighting for. Now it is 
all very well to try to prevent the three years being spent in 
idleness, but what kind of work does this systementorce? It 
simply means that the high state of cram has to be maintained, 


| and, perbaps, towards the end of the term a little intensified 





I don’t think any one will deny that the scholar cannot ap- 
proach his re-examination with any degree of confidence 
without having had recourse to what is technically called cram, 
i, ¢., the getting up for a special occasion and without the 





r é | and also a wheel-cutting machine “ cribbed” 
that they will accept, no permanent situation in fact ; that | 


intention of retaining it, an unnatural —— of knowledge 
of an unnatural ber of subject ow I ask is this 
helping towards, or merely hindering, the perfecting of his 
education for practical life ? Lacknowledge that a general 
acquaintance with all the branches of his profession is 
desirable for an engineer. For this reason one who intended 
to be a designer or a manager “ goes through the shops,” but 
does he ever attempt—is it possible for him—to maintain his 
efficiency as a handicraftsman, and at the same time to reach 
eminence in draughtsmanship? Can one again become per- 
fect in his technieal acquaintance with all the intricate details 
of telegraphic engineering without allowing his, in the first 
place, very necessary ground knowledge of other branches 
of mechanics to become a little hazy? The domain of en- 
gineering, co-extensive with the domain of physical science, 
is immensely too wide for any one to be able to pretend 
that he ean arrive at thorough proficiency in more than a 
very few departments of it. Nay, more, the numerical facts of 
each department of engineering, a knowledge of which is 
necessary to the complete engineer in that department, are 
far too numerous to be known by rote, they must be known 
by book, and, therefore, the competency of the engincer 
cannot in the slightest degree be tested by the Science and 
Art Department method of examination. If, then, the new 
arrangements are meant to lead forward to the perfecting of 
the education of the scholar, it seems to me that they will 
signally fail. Ifthe scholarship is, on the other hand, meant 
for a prize for a feat of intellectual athletics, the money value 
of it is greater now than it was formerly, but it would 
be better given in a stump sum after the firat examination, 
because the succeeding three years will be wasted in barren 
cramming. 

It would, however, I fancy, have been easy to combine 
these different advantages. If it was thought desirable to 
raise the money value of the prize, and so raise the standard 
of the preliminary groundwork of general technical know- 
ledge, divide the sum yearly given into a smaller number of 
parts, and at the same time withdraw the useless prohibi- 
tion against taking a permanent salaried situation in a 
special branch of the profession. Prevent idleness during 
the three years by making its tenure dependent, not on a 
long array of Science and Art Department examinations, 
but upon what I may call a self-examination, upon a report 
or critical essay, embodying the results of the holder's yearly 
or half-yearly practice, study and, perhaps, original research 
and invention. If these reports were further rewarded accord- 
ing to their merit by further sums of money, or by honorwry 
medals, I think they would hardly fail to bein many in- 
stances of real value to the scientific engineering world. 
Such, Sir, is what, in my opinion, might have been a far 
more efficient plan than that now adopted, because, while it 
gives the scholar the greatest freedom to follow his own 
* bent,” it still preserves the principle of competition to the 
very end of the three years, and also Jeads the scholar to strive 
after gradually accumulating distinction. 

I am afraid 1 have expressed myself at greater length 
than you will find permission in your valuable columns. 





’ 
A Wuirworta Scno.ar. 
Stettin, October 2, 1873. 


ZIMMERMANN’S STEAM HAMMER, 
lo Tug Epitor o¥ EnGingrnina. 

Siz,—On looking over some of my recent numbers of 
your journal, I found in the number for July 4, 1873, a 
drawing of a steam hammer exhibited at Vienna by the 
firm formerly known as J. Zimmermann, of Chemnitz. 
Now on careful examination I perceived what had before 
escaped my notice, viz., that the valve gear had been 
copied most exactly froma hammer of Tannett and Walker's, 
of Leeds, which was illustrated and described by you in your 
number for October 18, 1867. 

In order to show the closeness of the copy, I enclose a 
sketch made from the above-mentioned engravings, showing 
the two gears side by side. This does not appear to be the 
first exploit of this firm in the way of exhibiting other 
people’s designs as their own, as it was their firm who showed 
copies of Smithand Coventry's toolholders at Paris, in 1567, 
from a Leeds 
house. 

Yours very truly, 
Aw Exouisa Excinern. 

7, Jeffrey’s-square, St. Mary Axe, London. 


MARGATE DRAINAGE COMPETITION. 
To Tux Epitor or Exornernino. 
Sin,—Having obtained a copy of the conditions upon 
which the ten engineers to be selected by the Margate Cor- 
poration from among the applicants invited by the advertise- 
ment which appears in your columns, to send in their names 
to the Council, are to compete for the 8001, premium offered, 


| my attention is directed to two points, viz., 


1. The unusual course adopted preliminary to the selection 


| of the ten happy competitors, and 


| 
| 


| 
| 





2. To the sixth of the printed conditions, which reads 
thus, “ Each competitor must be prepared to satisfy any 
surveyor the Couneil may appoint, that the work can be 
done for the amount stated in the estimates, or no premium 
will be paid.” 

So it would appear that if I should happen to send in the 
best plan, and thus win the premium of two hundred guineas, 
or obtain the second place, which is to be honoured with one 
hundred guineas, it would lie in the personal favour or 
caprice of “any surveyor the Council may appoint” to say 
he was not satisfied with my estimate, and thus to bar me 
from obtaining any compensation whatever for my trouble. 

Surely this condition requires some amendment. Ought 
not the competitors themselves to have a voice in the selec- 
tion of this “ surveyor.” 

I am, Sir, faithfully yours, 


October 7, 1873. CoMPETITOR. 
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PROGRESS IN BRIDGE BUILDING. 


Few mor 
toad 

natior 
Whet 
heers have 


he 


lLiVeTs 


interesting subjects could be submitted 
lialectical body of engineers than the determi- | 
n of the precise stage which has been attained 

present date in the art of bridge building 

erthe present and past generation of engi- 
spurred forward or lagged behind in the 
ai race of progress, and what goal may yet : 
‘tained in the future, are questions which could | also be crushed, but he felt it difficult to form any 


the publisher, Mr. CHARLES GILBERT, | 


payable at King- | 


| not be discussed thoroughly without benefit accru- 
jing to the disputants. It is quite possible that the 
apparently advantageous condition of a vast number 
| of bridges being required since the advent of rail- 
| ways, in a limited interval of time, may in reality have 
|impeded true progress. Where a single design 
| afforded subject for years, or even a lifetime, of con- 
| sideration, as was the case with our cathedrals, no 
pains would be spared to attain perfection; but 
| where, as is the case in most railway contracts, 
| bridges are executed by the dozen, and are but in- 
| cidents in the larger work, precedent is all powerful 
|and originality is discouraged. Whether this has 
| been the rule of the past, or whether engineers as 
a body have proved faithful stewards, investing 
their employers’ funds in the best manner which 
the current stage of progress would admit of, could 
only be decided by a comprehensive review of the 
subject, which would be quite beyond the limits of 
an article such as the present. We may, however, 
attempt to illustrate the general character of such 
an inquiry, and touch upon one or two of the salient 
points. 

‘The engineer of the present day has one in- 
|estimable advantage over his predecessors, in the 
publicity which is now afforded to all engineering 
works by the professional and general press. In 
| whatever part of the world an important engineer- 
ing work may be in progress, full information con- 
| cerning it is always athand to any engineer who takes 
the trouble to seek it. By a species of modern free- 
masonry the engineers of all nations freely communi- 
cate totheir brethren by signs, symbols, and diagrams, 
the results of their most laborious researches. Our 
present requirement being to select some example 
of the most highly developed type of bridge build- 
ing of the present day, we have, in virtue of this 
publicity, no difficulty in passing before ourselves in 
mental review the different works now in progress 
throughout the world, and we have still less diffi- 
culty in electing as our example the magnificent 
arched bridge, now almost completed, by Captain 
Eads at St. Louis. In that work the alliance be- 
tween the practical man and the theorist is com- 
plete. The highest powers of modern analysis have 
been called into requisition for the determination of 
| the strains, the resources of the manufacturer have 
been taxed to the utmost in production of material 


|and perfection of workmanship, and the ingenuity 


of the builder has been alike taxed to put the un- 
precedented masses into place. In short, brain 


| power has been called into action in every depart- 


ment. 
If now we review the past, and search the histori- 


|eal records of bridge designs for a suitable datum 


from which to measure the progress evinced by the 
preceding work, we unhesitatingly pass over the 


| jast 72 years, and pause at the first year of the 
| present century, when a Committee of the House of 


Commons reported that it was ‘“ essential to the 
improvement of the Port of London that London 


| Bridge should be removed,” and that ‘* obvious ad- 


vantages would be obtained if the connexion could 
be effected by means of a single arch.” The Com- 
mittee sagaciously sought the opinion of the leading 
mathematicians and practical men of the day as 
to the feasibilty of such a scheme, and hence we 
have a very accurate record of the state of knowledge 
then existent as to the conditions governing the 


| stability of a structure similar in all essential points 


to the one now being erected at St. Louis, 

Two designs were submitted, one by Telford and 
Douglas, and another very superior one, by a Mr. 
John Southern, of Soho, near Birmingham, each 
comprising a cast-iron arch 600 ft. in clear span by 
65 ft. rise. 

On scanning the contemporary criticisms of these 
designs, nothing is more noticeable than the sublime 
|confidence with which opinions ag to the stability 
of the bridge were advanced in the utter absence of 
|any knowledge, even of the most superficial nature, 
as to the strength of the castiron of which it was to 
be formed. One witness, indeed, incidentally sug- 
gested that it was perhaps ‘‘ worthy the attention 
of the Committee to ascertain what weight, pressing 
endwise upon a rod of cast iron (say of an inch 
square and a foot long), would crush it, or destroy 
its cohesion,” but the general opinion of the seven- 
teen witnesses who were examined appears to have 
been better expressed by another Ht their body, 
who could “ easily conceive that a cube of Portland 
stone (of 6 in. square, for instance) would require 
no great weight to crush it; that such a cube of 
granite or marble, though much stronger, might 


| 





conception of a weight that would crush such a 
cube of iron,” and, as a natural corollary, he arrived 
at the conclusion that there could be no doubt as 
to the sufficiency of the strength of the bridge. 

Another feature of these criticisms, no Jess no- 
ticeable than this ready acquiescence in the absence 
of data as to strength of material, was the vague- 
ness of the theories held by the different witnesses 
as to the action of the forces upon a cast-iron 
arch. To illustrate to what extent the existing 
darkness was made visible by some of the shining 
lights of the period, it is only necessary to con- 
trast the dictum of the Astronomer Royal of the day 
—the celebrated Dr. Maskelyne—with that of Pro- 
fessor Robeson, of Edinburgh, The former held 
that with this 600-ft. cast-iron arch, weighing 
many thousands of tons, and but 8 ft. deep at the 
crown, ‘‘ there would be no horizontal stress acting 
at abutments, and the bridge would rest and press 
perpendicularly upon the two abutments, each of 
which would support half its weight.” The pro- 
fessor, on the other hand, maintained that the 
‘* enormous horizontal thrust would be near 10,000 
tons,” and added that *‘some mechanicians con- 
sider the horizontal thrust is only the half of this 
quantity, but this is-a mistake.” 

There are not wanting, however, in any age, men 
with an insight sufficiently keen to pierce the fog 
enveloping their fellows, and such a one in the pre- 
sent inquiry was found in Dr, Milner. He alone 
declined to stultify himself by giving an opinion 
as to the sufficiency of the proposed design in the 
absence of all necessary data, The communication 
he addressed to the Committee is fall of such sound 
general truths and inferences, that it is no less 
valuable to the designer now than it was three- 
quarters of a century ago. With a modesty 
characteristic of such men, he told the Committee 
that ** be could have returned answers which would 
have appeared learned and plausible; he could 
have crowded his paper with algebraical symbols 
and calculations, which would have been intelligible 
only to a few; and from his general theorems he 
could have drawn practical inferences, in common 
numbers and decimals, which everybody might have 
understood ; but as he himself was entirely doubtful 
how far any conclusion which he could bring out, 
in his present state of information, would be to be 
p eal upon in practice, he has thought it in- 
cumbent on him frankly to state this doubt, that 
if he cannot do good, he may at least not mislead.” 

The Professor Robeson already quoted was also 
a shrewd man, for he proposed to introduce a short 
middle piece at the crown of the arch, with curved 
ends, ‘*so as to keep the mutual pressure diffused 
over the whole joint,” and hence fe may be con- 
sidered the father of the numerous family of arches 
with hinges at springing and crown, or elsewhere. 

But perhaps the most striking instance of intui- 
tion to be found in the entire history of bridge build- 
ing is that exhibited by Mr. Southern in his design 
for this Thames bridge. In all essential respects, both 
in appearance and in the theory of its construction, 
his design was an exact prototype of Captain Eads’ 
magnificent structure. The span was 600 ft., and 
the rise of the arch 65ft., both rather greater than 
in the St. Louis Bridge, but the sustaining member 
in both bridges consists of an arched rib 12 ft. in 
depth, with a top and bottom member braced to- 
gether with single triangles of struts. Again, in 
both bridges the spandril filling consists of vertical 
pillars or struts springing from the vertices of 
these triangles, and the advantages claimed by Mr. 
Southern for this arrangement are probably the 
same as those which influenced Captain Eads, 
Allowing Mr. Southern to speak for himself we 
learn that “this constrnetion slows of the pliability 
which he deemed essential, it has the advantage 
of much greater facility of execution, will conse- 
quently be less expensive (than ornamental cast- 
iron spandril filling), and as the stress upon each 
part is direct and calculable, its dimensions may be 
proportioned thereto, and its stability thereby more 
to be depended upon.” And yet further: “ the ex- 
pansion and contraction of the cast iron of the arch 
of the proposed bridge will cause an elevation or 
depression at the crown of the arch, but I appre- 
hend it will not in any respect prove hurtful to 
the bridge, whose road is supported by vertical 
pillars.” 

It is clear, therefore, that by a species of intui- 
tion this ancestral engineer arrived at the same 
conclusions as those to which Captain Eads was led 
three-quarters of a century later, after many months 
of laborious and painstaking research. The respect 
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s 89 in. diameter ; or allowing for the trunk of] The average consumption of coal per day in the 
a6,in. diameter, say 80 in. effective diameter. Devastation when under steam will be considerably 
What steamer does he mean ?—a vessel in the mer- less than that which would be used for similar en- 
Lant service with 4 cylinders, each 8(0in. in dia-| gines in the merchant service. The racing con- 
ce - we do not believe there is such a vessel. | sumption in the Devastation will be much in excess 
The rules in the Nautical are given for “The Mer-| of the average daily consumption in the merchant 
chant Service,” the heading of the article contains| service. If the 140.8, in accordance with the re-! 
these words, and they are repeated at the head of | corded results in the Devastation, corresponds to 
; leaf containing the article, and yet Naval | the consumption due to an indicated horse power, 
¢ distorts the heading into ‘‘ Rules of Thumb | about equal to what would be developed in such 
for Engineers,” although “ engineers” are never | engines in the merchant service, the validity of the 
; ned he whole article, and the rules are | rule would be confirmed by the Devastation results. 
rly stated to be * for the use of those who have | At the measured mile the horse power indicated was 
xe, or perhaps the training, for going | 8} times the nominal, 800 horse power. At the six 
nto the subject rhis description virtually | hours’ run it was 7y5 times the nominal. Suppose 
: gineers,” for the subject of these rules| we say 6 times the nominal for average perform- 
the engineer, and every man is/ance, and as the consumption will be less per 
» find for that which is his business, | horse power at the lower horse power, and as 
ulify himself for it by suitable training. | it was 2.869 at 5678 horse power, let us suppose it 
f thumb” for those readers of the jreduced to 23 lb. per horse power per hour, for 
{ who have not gone deeper into | 4800 horse power, that is, 6 times the nominal. The | 
4 riter in A Ss, falsifies | laily consumption would then be 
they a1 ven as ** Rules of Thumb 24 4800% 2 
l 1 they are discussed. They 9240 *=141.4 tons, 
thes sgh yaar But the hag rule of thumb” give s ] 10.5. Naral 
‘ y by applying them to| 4 e has therefore done a very kind thing for the 
eo Devastatiol Nautical M in bringing forward evidence so 
; ‘ ; position of Naval |™ markably corroborative of the Nautical’s Rules of 
5 } | Thumb. 
’ f of the example intro- | 
; , we will now}! asthe D tation is not the only vessel taken 
ane f this example. and to | #% 22 example in Naval Seiei The writer says: 
: i e much nearer | “| 48 another example we may take the case of the 
. , F Devastation. than | Elbe. ‘This vessel has compound engines of modern 
r 1 with regard to | Construction, an 1 from the Report of the Committee 
3 jon Design 3, we fin 1 that the diameter of her low- 
4 el P umption in | pressed cylinder is 112 in., and the total indicated 
‘ | the contributor to A horse power, deduced from the diagrams taken in the 
n for the measure of this “average | O'dinary course of a voyage, is 3182. By Rule V. 
in the ease of the Devastation the | W& have as 
‘ 1 ’ n for some minutes | 4 125, +2 .8=50 tons 
3 licated horse power was | seated 
3 st power that could be as the daily consumption of fuel. We shall be quite 
y gines and boilers. ‘This is selected | within the mark if we take the consumption as prac- 
j f ge consumy] of coals per | tically about 2} lb. per horse power per hour ; this, 
nay be in accorda with Nava/|for a total horse power of 3182, corresponds to an 
but it certainly does not harmonise with | actual daily consumption of 76 tons, or upwards of 
autica 150 per cent. more than the result given by the 
¥ pproximations of ‘‘rules of thumb” are!/rule. We might cite other examples, but these, 
> ; t expected to be as exact as official returns of | selected at random, are sufficient for the present 
c cperiments, but in this case it appears that | purpose.” 
- ii | tof : tracy the rule of thumb result | teturning for a moment to the Devastation, ws 
t than the f llowing historical state- | observe that the area of the low-pressure piston 
\ y .\ S e of the performance of | in the Elbe is something less than half the total 
’ the D tation. ‘* Now the consumption of fuel on | areas of the four pistons in the Devastation ; it is 
the trial of t vessel was 2.896 lb. per indicated | in fact almost 49 per cent. of that area. 
‘ t power per hour for an indi ated pows r of 6600 3182— 49=—6453 
8, corresponding to a daily consumption of | 64153+6600 = 0.997 
506.7 tone, an amnOUNt Wich S Gpamnme oF Oto | We are therefore told that the engines of the Elbe, 
cent. g r than that given by the rule, Now | in the ordinary course of a voyage, develops within 24 
ti of ) 506 | * ¥ r= bh wes sober 7 ta wen te per ce nt. as much horse power per unit of area of low- 
i le lat ee “P ve » than whatis “ resented | Pressure piston, referring all to that piston, as the 
N i motoin nr bere aaa i 4 | engines of the Devastation developed at the mea- 
‘ " Pi si arco ast i § *“ | sured mile trial, So much for what Naral Science 
; ecarate information about the De- | says about the Elbe. Turn we now to Mr. Bram- 
: ; - _,| well’s paper on the “ Economy of Fuel in Steam 
: may be that the contr butor to Nava | Navigation,” read before the Institution of Mecha- 
} tn 1 to take the m« asured mUe | nical Engineers at Liverpool last year; there we 
tes x hours’ run ; for which the re-| find a return for the Elbe, the same steam: r; it is 
401 unption was 2.896 lb, If so, we paar | stated that the *‘ average consumption of coal per 
t the horse power, for that was 0ny | indicated horse power per hour by steamships with 
a overstat i = re than 10 Peri ympoul 1 engines in long sea voyages” was, in the 
me SERS BAGS BS reduced to 24 x |case of the Elbe on the voyage from Southampton 
a slat it sail |} to St. Thomas, in February, 1870, 2.181b., that} 
) ee ye ys | the indicated horse power was 1452 horses, and that 
; ~~ san 153.6 tons, wh ec” 18! the coal consumption per 24 hours was 33.8 tons. | 
: - » -- . I f nae oe “et I may not I fair to criticise the statements of 
= npucn was stated t | Naval § as they are not arrived at by Rule 
f ] morte IS it ‘ pel cent. too high. of wi mi rely notice in passing that the 
, us Way cos ‘i ype ’ oss ipl 1 at in this case by detailed calculation is 
¥ i nearer tl ith than the statements of | - n 
regard to “results which have | only {’ =2.25, say, about one hundred and twenty- 
, , | 33.5 : ; 
But we must not allow Nava/ Scieuce to mi - | five per cent. too much! 
t perf nce of a vessel in whose| Now let us compare these two statements with 
editor has such a noble interest. The | the result arrived at by the Rule of ‘Thumb, viz., 
f Devastation ar face condensing, 150 tons. We believe that the return published 
working at only 27 Ib. pressure, and therefore | in Mr. Bramwell’s paper is perfectly Load fide, but 
fairly use, instead of the factor ]., as for | that is evidently under the average performance as 
he factor 1.2, as for surface-con-| regards power exerted, and our readers will, we 
nsing engi at 401b. steam. the factor 1.], | think, be inclined to agree with us that the average 
‘ie mean between the two. ‘The rule so applied consumption in the case of the Elbe is very nearly 
5 represented by 50 tons, according to the rule given 
: 802 in the Nautical Magazine. 


X¥2xK1L1=140.8. 


Naval Science says ‘*these examples selected at 





iothers. It is 


random are sufficient for the present purpose.” We 
think they should be sufficient for Naval Science, but 
we do not say they are sufficient for ENGineeRine. 
We have not had time to make the necessary com- 
parisons, and have, to save ourselves the trouble, 
used up the examples produced by Naval Science 
as far they go. ‘The result we have obtained is 
the same with respect to all the rules, but we have 
not space this week to deal with more than one of 
the latter. We shall return to the subject. 


SCOTT’S SEWAGE CEMENT PROCESS, 

Last week, on page 276, we gave a resumé of 
what had been done or stated in regard to the 
sewage question during September. Since that 
article was penned, we have been favoured with a 
pamphlet issued by Scott’s Sewage Company 
(Limited). We have, in one or two preceding 
articles, mentioned Major-General Scott’s method 
of dealing with sewage refuse, and are now in a 
position to give details of the process, in a similar 
manner that we bave adopted in respect to all other 
prominent schemes which have been longer before 
the public. ‘The company under notice has un- 
dcubtedly an exceptionally strong directorate, Its 
board includes the Duke of Sutherland, the Marquis 
of Westminster, and others well known, scientifically 
and socially, It hence competes for public notice 
with a prestige that can scarcely be exceeded in 
strength. ‘The efficiency of the directorate is still 
further assured by such a name as Warren De La 
Rue, Henry Cole, and others. Many may cavil at 
any idea of strength in such circumstances, but it 
must be remembered that all those we have named 
are eminent, not simply for their social position, 
but also for the active interest they take in practical 
science generally. ‘The simple position of this 
company in this respect relieves us of many difli- 
culties in impartially criticising the whole affiair, 
In plain English, we are, in this case, free from the 
suspicion which attaches itself to many others, in 
regard to Stock Exchange operations. ‘The com- 
pany places itself in an honest and straightforward 
situation freely inviting criticism, and is, we believe, 
ready to receive advice, praise, or blame, as may 
seem desirable or necessary. 

The arrangement of the pamphlet before us is 
artistic. It presents all the deficiencies of other 
systems with an unsparing, but, at the same time, an 
independent style, and we are not sorry to see that 
the articles which have appeared in ENGINEERING, 
during the last twelve months, have, toacertainexent, 
ar impartial and independent aflirmation. Nine 
chapters are devoted to discussing the previous and 
existing systems of sewage treatment by irrigation, 
precipitation, filtration, &c. It would have been de- 
sirable, however, that a little more care should have 
been observed in selecting premises on which the con- 
clusions of the pamphlet are founded. A compila- 
tion to be of any value should be precise and 
recent in the facts adduced, and when the facts 
are easily obtainable, there is not much excuse for 
their not being used. A selection of evidence 
given before Royal Commissions, may, in a parlia- 
mentary sense, be considered authoritative. But 
had such evidence been followed in regard to rail- 
ways, when George Stephenson was first ex- 
amined, we should have had a trink railway, at 
this day as rare as a dodo or a megatherium ; in 
fact, it would have been fossilised, We make 
these remarks simply because every system for 
any purpose should rest on its own merits rather 
than on the depreciation of those assigned to 
unpossible not to perceive that 
the present state of the sewage question is nothing 
better than a puny batile between professions, 
alike degrading to them and discreditable to pure 
acience, 

With these remarks we pass over all the criti- 
cisms of the pamphlet on other proceases, for it is 
evident that the compiler has not availed himself 
of all the facts of the case, and still more that 
he has not had a long and weary practical study 
of the sewage question. The immense variety 
of subjects involved, including geology, chemistry, 
botany, agriculture, &c., require a master-mind both 
in intellect and experience to grapple with them. 

Chapter X. gives an authoritative statement of 
the nature of General Scott's process. From this 
it appears that| lime and clay being the essential 
features of all hydraulic cements, the Scott process 
depends on their utilisation, at least for a part of 
the process, It is remarked that ‘‘ The precipita- 
tion which ensues on their addition to sewage water, 
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GUMPEL’S BOAT-LOWERING APPARATUS. 
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CIRCULAR PLANING MACHINE, AT THE VIENNA EXHIBITION, 


CONSTRUCTED BY MESSRS. GANZ AND CO., BUDA, HUNGARY. 
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Messrs, GANz anp Co., of Buda, in Hungary, exhibit 
at the Vienna Exhibition a novel arrangement of planing 
machine for trueing up and facing timber employed in the 
manufacture of parquetry. It was constructed some years 
ago for Messrs. T. Neuschloss and Co., of Pesth, and has 
been used by them until they lent it for the purpose of 
exhibition. It will be seen from the engraving that the 
machine consists of a large circular and revolving table, to 
which motion is imparted by means of an interior rack and 
hion. Outside the table is a second circular rack, hori- 
ntal, however, instead of vertical. In the table are 
Tmed anumber of slots, arranged in groups of five. The 
nds of these slots are not concentric with the table, but 
are parallel to raised blocks formed round the table. Alto- 
Sether there are eight groups of slots and eight correspond- 
ing raised blocks. Sliding to and fro in the slots are pins, 
Which cannot fall on account of the nuts, shown in the plan, 
these nuts holding them up. 
on nuts are not rec tangalar, but of such a form that 
“eir inner and outer sides are parallel with the faces of 


oe 


eee 





the raised blocks before mentioned. The pins are mounted 
on horizontal screws, which can be tarned by meansof the 
small hand wheels, shown in the illustration. By this 
arrangement pieces of wood can be held securely in place 
as shown in the plan, irregularity of form or width being of 
no moment, as each pin can be screwed up until its nut 
takes a bearing. At opposite sides of the circular table is a 
fast-revolving cutting tool driven by a small pulley, as 
shown in the drawings. The operation of the machine will 
now be understood. As the table revolves pieces of wood 
are dropped upon it, and screwed up firm; they are then 
carried under the influence of the cutters, faced, and taken 
off the machine by a workman on the opposite side. It 
will thus be seen that the machine is in reality a trying-up 
machine, which faces up the wood, instead of leaving it out 
of truth. No doubt it answers its purpose very well, but 
much ingenuity and expense appears to be incurred in 
order to gain a simple end, and no better work could 


certainly be turned out here than is done by Messrs. | 
Worssam’s machinery for making parquetry, which we | 








shall describe hereafter, whilst the speed of working, and 
the cost of the machinery we now illustrate, cannot compare 
favourably with those of the makers just mentioned. 


Proposep AsGio-Frescn Supmanine Tounnet.—An 
order for the opening of an enguéte on a proposed submarine 
tunnel between Dover and Calais, has been forwarded by the 
French Government to the prefect of the department of the 
Pas-de-Calais. The inquiry, which is to be continued for 
forty days, will be opened A +DRee immediately. Some French 
capitalists are said to be ready to undertake the work. 








Toroxto, Grey, ayp Bruors Rartway.—The directors 
have purchased a sufficient quantity of rails to extend this line 
from Mount Forest to Harriston, a distance of 10 miles, and 
they hope to have this section open for traffic this fall in time 
to secure a share of this season's business. It is believed 
that this extension—Harriston being the point of junction 
with the Wellington, Grey, and Bruce Railway—will secure 
to the company a considerable i of traffic without ma- 
terially adding to the working ¢ . The completion to 
Harriston will give the company 166 miles of road. 
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as reported, some of them are the registered length, others 
the length on water line; H is the indicated horse- 
wer, The displacement is given as reported to us, so that 
sur friends may recognise their own vessels and explain any 
diserepancies they may see in this comparison. The higher 
the numbers the better are the results. 
All with Compound Engines. 





points, and a new main of large size, of 20 in. we believe, is 
being laid up Moor-Street and Thomas-street, across Broom- 
hall street. proceeding thence up Broomspring-lane and Gell- 
street. Whilst the excavations rendered necessary by these 
operations were being prosecuted last week in Thomas-street, 
a somewhat singular incident took place. This was brought 
about by the finding of a seam of coal, varying in thickness 
from a few inches up to nearly 2 ft., in the line of the trench 

Opening of the Sheffield Tramways.—These tramways, as 
far as comp to'Attercliffe, were opencd for actual traftic 
on Tuesday, aformul ceremonial having taken place on the 











we Ks. D. K?_ D.K?_ 
Digplacemen™ | F000. ( a Ud ER 
it ieee ssonkathal 
ee 1300 42.7 380 | 104 
17 774 632 15.1 
18 77.0 675 | 10.8 
1 61.5 500 | 12.7 
19 33.4 336 | 8.6 
2 719 691 } 14.3 
7 66.6 677 eo 492 
917 56.1 541 13.7 
) 31.1 298 | 7.1 
179 61.9 576 15.7 
{ 59.4 528 11.8 
) 82.9 837 | 14.2 
190 85.7 871 | 12.0 
4200 &3.0 610 | 15.1 
1s 53.9 552 16.0 
10 55.4 397 11.2 
64 61.5 70 } 13.7 
¢ 64.5 ix i 14.4 
ees, een onitinis 
Instead of J | 
the rules .. 60. 546 | 12. 
| 
Looking over this Table we observe that the first example 
has two coeflicents of performance very low. This 
points coals as likely to be the faulty item, for that 


affects these two coefficients; probably the coals are inferior 
e return is too high, or possibly the boilers are too small, 
s wasted by forcing the fires, or the engines may 


e third coefficient, 10.4, is not so exceptionally 
low as t ther two. All the coefficients compare propor- 
5 per cent. on one has the same value as 5 per cent. 
r one of the other two 
When the number in the second column is equal to ten 
times the number in the first, the displacement is then just 
L B? . — > 
al . A-comparison of the two columns will show 
100 
how this varies; in four examples this displacement is ex- 


In the example 4870, the displacement seems to us to be 
r ! i henee the high value obtained for the third 
The same remark seems to apply to dis- 


We recommend our readers not to be disappointed should 
bes t apply closely to the examples they may try, 
and we hope they will modify the multipliers to make them 
suit, and let us know the result. 


LEAD BURNING, 

Messrs. MERRYWEATHE sND Sons, fire engine makers, 
L n, have ntion of the public, by a letter 
to one of ntemporaries, to the process of “lead burn- 
oy s greatly superior to jointing lead by means of 

rssclder.” They urge its adoption on the grounds 

r per to have a pure lead joint rather than a 
unger and costs only one-sixth 
ter, and as an instance of cost we give the 


drawn the 


ause it iasts 





following fr ictual experiment at Messrs. Merryweather’s 
works 
rning proces 
s. d. 
One man and one boy will joint 90 ft. of 
\ f in one day, say, wages ... 9 0 
Strip lead, including waste, 30 |b. ose 7 9 
sir as © 
17 0 
. 
5 r process 
£ 4.4 
Two men will joint 90 ft. of lead on a 
three days, say wages ... oe 116 6 
S 7 lb. at 1 eee jus 8 70 
I g n the r three days, for 
ting irons, melting solder, lamp 
k, &c., Is. 6d. eee ove eee 046 
6 76 
T 
The 


rivance, consisting of a wooden 
i and zinc chambers; there is also a 
var bellows; pipes are connected with each and termipate 








é-way piece, to which the burner is affixed. Its 

st is shout 2 

Messrs. M rryweather, also, do not omit to state that by | 
Hy g ad-burning proc lings are proof against 
tha l We so repeatedly i in Fire Brigade | 
- : Cause of fire, plumbers on the roof.” Canterbury 
~aaecral and the Alexandra Palace would probably have 

mained intact but for this source of danger. 

NOTES FROM SOUTH YORKSHIRE. 
ee : SHEFFIELD, Wednesday. 
yield Water Supply.—For some time past the Shoflield 
"ater Works Company have been engaged in altering and 
biral'y improving their system of eupply of various parts of 
*8@ town, for which purpose a number of large new mains | 
tre being, or have recently been, laid. One of these was | 
Sommenved in Market-street, near the market-place, turning 
a a 1 up Norfolk-street, along Union-street, Morehead, 


sey street Moor, as far as London-road Highfields. 
‘ches irom this were made at Hereford-street and other 





preceding day. Various particulars of this part of the under- 
taking have been given from time to time, but it may be 
added that the company is erecting stabling at Tinsley for 
nearly 200 horses, and that the total vost of the first 10 miles 
of tramways thus opened is about 40,0001. The gauge ia the 
ordinary one of 4 ft. 8} in., and the rails aro laid on Kincaid’s 
system of iron supports, instead of upon sleepers, as adopted 
in Leeds and Bristol. After the first six months the com- 
pany have to maintain the surfece of the road between the 
rails, and 18in. on either side, in proper repair. For the first 
half year, however, the surface will be maintained by the 
corporation. 


Sheffield Engineers’ Strike.—This long-standing dispute 
may now be considered almost settled, several jo Be ee 
having followed the example of the Yorkshire Engine Com- 
pany by conceding the advance of 2s. per week, whilst the 
ee give up the overtime demand for each day to stand by 
itself, 


Colliery Operations and Experiments.—Coal has been 
found at Ryhill, near Barnsley, 51 yards down, and will soon 
be worked, the seam being 41t. 6in. in thickness. Borings 
have also been made at Hoyland, Swaine, Cudworth, and 
other places in the South Yorkshire district. 

NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market—There has been a firmer 
tone in the iron market since the date of last report, and a 
steady business has been done in warrants, at rather higher 
prices. On Friday the closing price was 114s., and on Mon- 
day a few transactions took place—114s. to 114s, 6d. ; closing 
at 114s. Yesterday rather a quieter feeling prevailed, and 
as low as 112s. 6d. cash was accepted, closing with sellers at 
113s., buyers offering 112s, 9d. The shipments continue on 
a very moderate scale, and the foreign demand is still dull, 
but the comparative briskness in the home trade, especially 
amongst the manufacturers of ship plates, tends to give 
stability to the market. 


quotations : 

No.1. No.3. 

aa a &@ 
G.m.b, at Glasgow aes ese ove 1150 1186 
Gartsherrie _,, ooo ose én 125 0 117 6 
Coltness = ae 5 aoe ey ee 
Summeriee __e,, ose ioe one 117 6 1150 
Carnbroe - one eee 1186 1160 
Monkland ~ : ous 1150 1140 
Clyde “ tess oi 1150 1140 
Govan, at Broomiclaw ae 11450 1140 
Langloan, at Port Dundas on 1226 1160 
Calder os ove oes 1250 11560 
Glengarnock, at Ardrossan... eee 1186 116 0 
Eglinton is oe on 117 0 1150 
Dalmellington a oss wa 118 0 1160 
Carron, at Grangemouth, selected 120 6 ~= 
Shotts, at Leith ... on eso oes 125 0 116 0 
Kinnell, at Bo'ness So. ose i 117 6 1140 
(The above all deliverable alongside.) 

Bar iron .,. eco ose oat po 132. 
Nail rods ... . seo 131. 


For the week ending 4th October the shipments amounted 
to 11,206 tons, against 12,071 tons in the corresponding week 
of Jast year. There has been a firm market to-day, with 


business done, during the forenoon, at 112s. 9d. to 113s. 9d. | 


cash, closing buyers at 113s. 6d., sellers 1138. 0d. The after- 
noon market has been strong, with business done at 114s. 
prompt cash, closing nominally at 114s. cash. 


The Locomotive Trade in Glasgow.—There is unceasing 


activity in the various locomotive engine works in the Glas- | 


gow district, especially for Russia, the Indien railways, and 
for the Midland and the Caledonian Railway Companies. 


The Caithness Railway—The works on the Caithness 


amounted to 167,078 fons, an increase of 6000 tons compared 
with the same month last year, but a decrease of 900 tons 
upon the month of August. Shipments are good, and, con- 
trary to expectation, makers’ stocks have decreased to 59,963 
tons, a reduction of 1364 tons upon August. The following 
is a list of the new blast furnaces in course of erection: The 
Lackenby Iron Company are building one new furnace. 
Bolckow, Vaughan, and Co. are building one hew furnace at 
Eston. Thomas Vaughan and Co. are building two new 
furnaces at South Bank. Hopkins, Gilkes, and Co. (Limited) 
are building two new furnaces. Well Brothers are building 
four new furnaces at Port Clarence. W. Whitwell and Co. 
are building two new furnaces. Rosedale and om! Hill 
Iron Company are building two new furnaces, The Wear- 
dale Iron Company are rebuilding two furnaces at Tudhoe. 
Robson, Maynard, and Co. are building two new furnaces at 
the Redear Iron Works, Coatham. T. Richardson and Co. 
are building one new furnace at West Hartlepool. The 
Loftus Iron Company are building two new furnaces at 
Skinningrove. 


The Wages Question.—To-day the Board of Arbitration for 
the North of England iron trade is sitting at Durham, dis- 
cussing the question of the wages of the ironworkers. As we 
stated last week the masters claim a reduction of 12} per 
cent. The men have not given any notice of what they 
intend doing, but it is believed that they will request that no 
change should be made. During the last few days the ac- 
countant to the Board has been examining the books of the 
masters, and will to-day lay the result of his examination 
before the Board. It is generally thought that the Board 
will agree to a reduction, but not to the full extent claimed 
by the masters. Should the Board be unable to agree Mr. 
Kettle, the arbitrator, will have to decide the question, and if 
no reduction is made it is feared that some of the finished 
ironmakers will be obliged to close their works, as the profits 
are so smali. Orders, too, are scarce. The prices of iron and 
coal are far too high. Business is checked by the high 
quotations. 





The Coal and Coke Trades.—There is a good demand for 
|coal and coke, and prices are fully maintained. The coal- 
owners are doing their best to keep up quotations. 


Another Demand for Increase of Wages to the Pitmen— 
;On Saturday last an adjourned meeting of the Durham 
| Miners’ Association was held in the Town Hail, Durham 
| There were present delegates representing 40,000 members, 
}and it was proposed to ask foran advance of 20 per cent. for 
}every class of workmen on the collieries. This application 
| has since been sent to the coalowners for their consideration. 
| The meeting adjourned until the 15th inst., by which time 


The undernoted are the nominal |jt was expected the coalowners would reply to the applica- 


| tion. 


—= =z 
NOTES FROM THE SOUTH WEST. 

Dock Extension at Cardiff.—A deputation from the 
Cardiff Chamber of Commerce has had an interview with the 
| Marquis of Bute, at Cardiff Castle, with reference to Mr. 
| Batchelor’s scheme for increased dock accommodation in that 
| port. The Marquis was accompanied by Mr. John Boyle and 
fr. J. McCannochie. Major Page, in introducing the depu- 

| tation, presented to his lordship a memorial from a number 
of ironmasters, colliery proprietors, and merchants interested 
| in the trade of Cardiff, calling attention to the inadequacy of 
| the present docks, and pointing out that the basin in course 
,of construction would be utterly insufficient to meet the 
| pressing requirements of commerce. Several members of the 
deputation addressed the Marquis in support of the me- 
| morial; and, in reply his lordship has since written: “I 
decline to join in such a combination as is recommended in 
| the memorial brought to me by the deputation. It is 
| my present intention, with the advice of my trustees, to 
|} apply to Parliament, during its next session, for powers to 
' carry out certain works which will, as we think, very largely 
increase the existing facilities for trade, should those pro- 
vided by the basin, now in course of completion, prove in- 

adequate.” 

Bristol and Exeter Railway.—The secretaryship of the 
Bristol and Exeter Railway, vacant by the death of Mr. 
loore, has been conferred upon Mr. J. H. Matthews, who 
was formerly connected with the company, but who has for 
the last eight years been secretary of the Cornwall Railway. 


| 


The Swansea District.—It is understood that several 
gentlemen have visited the Swansea district during the last 
few days in order to ascertain whether a favourable site 
cannot be obtaincd for the erection of extensive iron and 


Railway are being earried pry with great spirit, and there | stoc] works, where ores might be smelted on the spot. The 
seems now little doubt that the line will be opened for traflic | ills and forges are tolerably active, in the Swansea district, 


| at the time originally contemplated, June or July, 1874. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrppiesproven, Wednesday. 

The Cleveland Iron Market.—Yesterday the quarterly 
meeting of the North of England and allied trades was held 
in the Royal Exchange, Middlesbrough. Business was very 
flat, next to nothing being done. Two or three gentlemen 
only showed specimens of ore, no machinery being exhibited. 
Mr. James Jennings, metal broker, Middlesbrough, showed 
specimens of a Spanish manganiferous iron ore for fettling ; 
Mr. Thomas Fenwick, iron merchant, Middlesbrough, ex- 
hibited some hematite iron ore from the borders of War- 
wick and Oxford, Messrs. Vaughan, of Darlington, again 
exhibited specimens of patent fuel. Very little iron changed 
hands. Quotations varied, but the actual price obtained for 
No. 3 Cleveland pig was about 95s. per ton. Exceptional 
sales were made at a higher rate. In the finished iron trade 
there was absolutely nothing done, everybody being inclined 
to wait until the wages question is settled. 

The Monthly Returns.—The returns of the Cleveland 
Ironmasters’ Association have just been issued, and they 
show that, out of 136 blast furnaces, 128 are in operation. 
During the month of September the total make of pig iron 


; 


| but new contracts do not come to hand at all freely. 


The South Wales Coal Trade.—The Amalgamated Associa- 
tion of Miners appear determined to test the legality of a 
step taken recently by the Aberdare-Rhondda Steam Coal 
| Company (Limited). It appears that some five men received 
employment on the usual terms; but shortly after com- 
mencing work, some private communication was received, 
according to the new system inaugurated by the masters, 
connected with a discharge note, and the men were at once 
dismissed. Summonses have been issued on behalf of five 
men seeking damages for dismissal without notice, which 
will be ew at the county court. 

Taff Vale Railway.—Mr. T. Riches, late locomotive fore- 
man on the Taff Vale Railway, has been appointed locomo- 
tive superintendent in the place of Mr. B. 8. Fisher, resigned. 

The Tin Plate Trade—The demand for tin plates does 
not improve in Wales. There is a good deal of compe- 
tition among manufacturers, and prices are gradually being 
lowered. 

The L.N.W. in Wales.—There is some expectation that 
the Glamorganshire canal will be converted into a railway, 
and that the London and North-Western Railway will run 





into Merthyr. Such an extension would probably improve 
business in the neighbourhood. 
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ON THE TORSIONAL RESISTANCE OF 
MATERIALS.* 
By Pro. R. H. Tuvrsrox. 


Waite the classes of the Stevens Institute of Technology 
were recently engaged in their revision of coefficients, as 
given by various authorities on ey of materials, the 
difficulty of determining how far the differences noted were 
due to errors of observation, and how far to variation in the 
quality of the materials used, suggested to the writer the 
advisability of obtaining an apparatus which should make 
its own record. This could readily be done by so constructing 
it that a curve might be automatically registered at each 
test, which should represent all circumstances of the ex- 
periment. F P 

Such an automatic registry would evidently yield more 
reliable and instructive information in regard to the circum- 


stances of distortion and fracture than could any system of | 


persona bservation. : ; : 

Representing the magnitude of the distorting stress at every 
instant, and under every degree of distortion of the material, 
and exhibiting also the corresponding alteration of form at 
very point, the penrilled curve would be a record from 
which might be deduced the coefficients of elasticity, 

} 1 





ns of the distorting forces to the resistance of the 


materia’. 


A simple but effective machine was therefore designed and | 


nstructed, which accomplishes satisfactorily the desired 
sult, and this machine, as planned by the writer and con- 
ructed by Messrs Hawkins and Wales, instrument makers 
the Institute, is shown in Fig. 1. 
As here arranged, it is intended for experiments on the 
torsion of mat ls. Its modifications, for the purpose of 
rperimenting upon transverse strength, will be deseribed in 

ubsequent paper, in which will be given the results of that 
series of experiments. 

In the figure, the frame, A A, A’ A’, supports two sus- 
C E, BD, which swing about independent axes 
line. The arm Bb carries at its extremity a 
weight D, and ‘the arm C has a handle E by which it is 
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. . axes of these arms are designed as shown in 
fig.2,each having a rectangular recess at L and at M, 
which receive each an end of the test piece, which is squared 
\ Bt, as shown in Figs. 3 and 4. 








qT A’ A’ carries a guide curve F, of such form 
at rdinates are proportional to the twisting moments 
terted by the weighted arm BD, while swinging through 
are towhich the corresponding abscisse are proportional. 
pencil holder I bears against this guide curve, and, 


the weighted arm, is thrown forward, 
rs out under the action of the force pro- 
og torsion, which force is transmitted through the test 





wearm CE carries a table G, and the pencil I, there- 

re, tr 1 the paper which is clamped upon it, a 
to nates of which are proportional to the torsional 
ments, while its absciasee represent the relative motion of 


‘wo arms, and, consequently, the amount of torsion to 

i the test piece has been subjected. 

The curves thus described, of which the accompanying plate 
exhibits a number, present, in a very legible and convenient, 
s Well as reliable form, all the results of the experiments, 
* which they are the respective records. 

*he pointer, J, traversing the arc, K K, is arranged as a 
maximum hand, and affords a useful check upon the auto- 
= record of maximum strength. 

‘Be plate represents the results of average experiments 


wh 


* From the Journal of the Franklin Institute. 


p to the limit of elasticity or even to the point of rupture, | 


h, and resilience, as well as the laws governing the | 


| 


| made upon a considerable number of varieties of wood, the 


| test pieces of the form shown in Fig. 3 being used. The 
diameter of the neck of each piece was seven-eighths of an 


inch. 





This diameter happened to be that best adapted to use in 
this machine. A larger size was found frequently to yield 


tougher and more elastic varieties, the resistance decreases 
very slowly, in some cases vanishing only after the test piece 
has been twisted through a my — angle. 

In the case of black walnut, 6, 6, 6, locust, 11, 11, 11, and, 
in a still more remarkable manner, in that of hi 4 
10, 10, 10, a striking peculiarity is exhibited, which is one of 
the most interesting and unanticipated developments of this 








Fic, 3 





series of experiments. In these curves the resistance in- 
creases with the amount of torsion, until a maximum is 
reached ; the line then drops to a point considerably below 
and thence again rises and passes another maximum, which, 
in the case of hickory, is only reached after a torsion of 75 
deg. The rr moment there becomes considerably 
| greater than at the limit of elasticity. mediue 


by the destruction of lateral cohesion, the square head peel- | This striking — was shown, by carefully repeated 


ing, leaving a prolongation of the cylindrical portion, instead 
of twisting off in the neck. This size is convenient, also, in 


- 


190 160° 150 


20 120 0 


consequence of the fact that the coefficient of ultimate 
strength for the standard diameter of one inch is obtained, 
with a close approximation to exactness, by simply multi- 
plying the twisting moment for each piece by 1.5. 


These curves exhibit the relative stiffness, strength, and | 


resilience of the woods tested very perfectly. The inclina- 
tion of the straight line, forming the first portion of each 
diagram, from the vertical is a measure of stiffness, the 
height of the maximum ordinate indicates the ultimate 
strength, the point at which deviation from this straight 
line commences determines the limit of elasticity, and the 
area included within each diagram is proportiona] to the 
torsional resilience of the test piece. 

The fact that the commencement is, in each case, almost a 
perfectly straight line is well exhibited in the curve aaa, of 
locust, where the horizontal scale is purposely magnified ; 
this justifies the usual assumption that, up to the limit of 
elasticity, Hooke’s law is correct, and that the angle of 
torsion is proportional to the twisting moment. 

The short curve of small radius, noticed at the foot of the 
straight portion of each line, is produced by the slight yield- 
ing of the test piece by crashing where it is grasped by the 





| experiments, to be due to the fact that, in those woods in 
which it was noticed, the lateral cohesion seemed much less 


90 80 7 w 


in proportion to the longitudinal strength than in other 
varieties. Watching the process of yielding under stress, it 
could be seen, by close observation, that, in the examples 
now referred to, the first maximum was passed at the in- 
stant when, the lateral cohesion of the fibres being overcome, 
they slipped upon each other, and the bundle of, then, loose 


| fibres readily yielding, the curve dropped until, by lateral 


| 


machine, which yielding continues until a firm hold has been | 


secured. 

It will be observed that, in most cases, the torsional re- 
sistance increases with the total angle of torsion up to a 
maximum, then, passing the limit of elasticity, it drops off 
more or lees rapidly, returning finally to zero. In the 


| brittle woods the fall takes place suddenly, while, in the 


crowding, further movement was checked, and the resistance 
again rose until the second maximum was reached. Here 
yielding again commenced, this time by the breaking of the 
fibres under longitudinal stress—under that component of 
torsional stress which takes a direction parallel with that of 


| the fires in their new positions. In these cases ruptute 


seems never to occur by true shearing in the transverse 
ylane. The fibres part, one after another, the exterior ones 
Coniion first, under a tensile stress. 

The following varieties of wood have been subjected to 
torsional fracture, and the curves obtained are shown ia the 
diagram which illustrates this article : 

White pine (Pinus strobus). 

8. yellow pine (Pinus australis), sap wood. 

” ” Pa % heart wood. 

Black spruce (Abies nigra). 
Ash (Fraxinus Americana). 

. Black walnut (Jugians nigra). 

Red cedar (Juniperis Virginianus). 

. Spanish mahogany (Swietenia mahogani). 
. White oak (Quercus alba). 

10, Hickory (Juglans alba). 
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, ; ‘ ~ |. @Ss 12 Ip 7 . | & A 
is Valve Goar ion is Controlled) Range of Expansion. b % 82 gis |e) Governor, g | | Single| 2& | REMARKS. 
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= jbestiesiss| 8 | 3 | Deuble| ¥ | 
E jee ete 3 Q Acting. | 2 } 
ree: Ps a SF. il. Pe FE get Fe a 
| | | in in } } 
, eer ! No Invariable cut-off .6 ¢ | % 100 |}400 Pickering | None | None | 
. w i 7 | | | j 
N 5 | 75 75 | 150 |300 | Non | None | 
Tyee | | } 
No 7% | .75 75 =| 160 (24 None | None | 
k, sad i i 
No 7 075 750/200 120 * None we =| None 
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ae 
arate k 1 witl mt ’ H.P nder 2 to5 3 60 60 Weighted wi ha dis 5 30 Double | None| Cranks at 180 deg 
- + FE hat ) ‘ a I 5 | i 
a | 
» 07 to l ( Ordinary a} 30 Double | None | 
‘ ; Lo Some ly J § With other smaller engines by same firm in 
) “4 ft 4 ) ’ |* Ome t Agricultural Hall; not at work. 
‘i . > , Air pump and condenser not attached for want 
. 1 ws } r ) Portor None - Yes | ; pb ame 4 a 
. . Yes to 7 7 Ordinary | 7 36 §©Double| Yes 
z * é | | 
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, 1 to? 2 5A 240 Tangye | None None 
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- 60 Ordinary | None! ... | Nene ; bg her smaler vertical; neither being a 
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Yes 1 w.3 3 60 50 |262 | Buss . . | Double | 
| | | 
. ) to.78 15 60 45 247 | ; ? |None| In pavilion with German ice machines, &c. 
es 
, 4 
| me , Both cylinders connected to one crank; not at 
site ¢ mt ler 1 we 125 76 60 |314 Ordinary 6.69 3149 | Double; Yes work 
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Ja at . | None | § With another engine by same makers in Eastern 
Now Ordinary No 75 | GO {110 [255 Porter None j None) 7 Agricultursi Hall; uot at work. 
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¢ Drums conical so as to balance rope 
( ip pit. 


§ Crankshaft geared to drumsbaft by 
( pinion and wheel about 4 to L. 


Depth of 
Width, Pit, Brake. 
ft. in fathoms 
steam and hand 
steam and hand 
00 & 150 steam and hand 
6 1 Weack 49 hand only 
0 2 10 each -— steam and hand 
| j 
| 
00 & 200 to 300|/steem and hand 
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of the engine just mentioned) in automatic connexion with the brake, 





f L.P. cylinder placed behind, and in a line with 
1..P. cylinder ; 
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giving the sharp cut off, the Corliss valves and gear 
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STATIONARY ENGINES AT THE awed o gg gr og ae power to drive — Ww : need scarcely point out that if A D and 
TENNA EXHIBITION.—No. VIL. nem an ordinary lides ; ut us is a matter C are to be, as is of course the case, straight lines, 
VIENNA which we need not enter into here, then if A B is equal to half C D, each side is tan- 
Ix former articles we have described in their} We have examined with great interest the ex-| gential to a parabola of which the other side is the 
sarious classes the principal stationary engines to} hibits in Group X XVI. (Education) which have been 
found at work or exhibited at the Vienna Exhi- nt by various technical schools and colleges in FiG.I f 
hition; we purpose in this concluding paper to point | Austriaand Germany. The teaching apparatus, and ~> - 
out some general characteristics of the Continental | also the curriculum, seem most complete, and as if {8 
engines, and make som neral remarks on them. | the latter embr levery point (by no means exclud- / 
{t is fair to start by premising that neither England, | ing as some people imagine, practical work, but, on} +—-——}-———-—_—_— l 
vr Austria can be f uirly judged simply by taking | the contrary, | ig much stress on it) necessary to | 
average of the engines they exhibit. For| make a you ngineer’s education complete. ‘We % in 
dand. it will } been noticed that many of our | have even contr: usted sadly in our minds the English a 
5 . | ; ee 10 
hest engine makers are conspicuous by their absence, | system—or absence of ystem —of training engineers, | Ce ae 
and that we have nota single specimen of a really | with the completeness of the Continental educational . 
urge factory engine « xhibited, while in Poteics a | apparatus for the ! purpose. Judging from re- j Contre, and the stre ngth of the lever (supposing it 
umber of very inferior makers} sults, however—and this is certainly the most, or| of uniform thickness) is as nearly uniform as it can 
} shibited, very naturally, asan advertisement, | only, satisfactory criterion—the difference is not at | be without resorting to acurved outline, C D, how- 
was so easy and cheap for them todoso. The lall what one would ippose, indeed the advantage | ever, being its weakest part. If A Bis greater than 
s from America, too, are by no means fairly |—we can say it after an impart il examination of | half C D, the latter still remains the weakest 
renresentative of that cour try, or at all equal, eithe r| the engines in tl hinery Hall—still lies with | cross section, and, therefore, the additional metal is 
workmanship or in originality of design, to the; us. It is unqu ble that the most —— thrown away. Under this head there also come a 
America whinery which they drive. Th ré ideviees in the tion (the Bede, Berchtold, | number of double eyes, and in some cases a whole 
f f ti iltogether, and two of thes | Dautzenberg, or Radinger valve gears, for ex- | connecting rod, of which the diameters and other 
n vertica It may be taken that the | amp! ll come from Continental engineers. But mos agg seem to have been guessed, and guessed 
r mm Germany, France, Belgium, andj whate ficiences English engineers have, they| badly. The second head is less important, but 
Sw und pretty fairly represent the better class | are certainly not deficient in mechanical ingenuity, | covers some very deficient piston rod head guides. 
f f those countries, and in speaking of|and the fact that they have not produced such | The third head is specially noticeable where there 
Austrian ¢ nes we will not include in comparison | things (which we must not be supposed to dis- | are long rods in compression, either in the valve 
four or five which are obviously a long way | praise) must be laid at the door, not of our defec-| gear or in other places Some of these are far too 
5 general averag f the Austrian makers. | tive educational! art ements, but of the fact that | light; there are few practical engineers but will 
S the smaller nations, as Denmark andSweden, | such machines would find no market with us, and bear ug out in saying that a factor of from 16 to 20 
a ch they have exhibits, can cana be said to that, therefore, there is no inducement to design | is often by no means more than sufficient to insure 
represented” in any proper sense, while Spain|them, These things, too, owe much more to the | stiffness in such rods. 
and P ral send nothing whatever. In compar- | high degree of mechanical ability possessed by the The ingenuity which has been so successful in 
g Continental work with English it must be under- | individual inventors than to the educational system | inventing valve ‘motions has not alws uy3 been accom- 
stood that we do not so much refer to the English| under which they had been trained. Polytechnic | panied by a proportionate amount of common sense 
ent Vienna, as to the general run of good | schools can neither make nor mar born mechanicians | in working out their details, and particularly is this 
Eng —such men will always come tothe front—but their | shown in an almost touching belief in the absolute 
I t wh Machinery Hall one broad | influence ought to be seen in the general designing | rigidity of wrought iron, and an apparent idea that 
ry tween English and Con-|and proportioning of the machines made by their] brackets, levers, and pins may be to any extent 
t makers, a d tion which determines to} scholars in after life. Not one English engineer} overhung, and yet wok accurately, This certainly 
a very ut extent the character of the machines out of twenty has ever been taught how to propor- | receives most striking illustration in the locomotives 
i which—it may be remarked—extends | tion a crank, or find the diameter of a connecting | —where we noticed in one case that the distance 
locomotives as well as the stationary | rod, and too many apprentices haye grown up into | from the face of a wheel to the outside of the out- 
The English « neer, while he wishes | men (at least one has had the impertinence even to | side eccentric was no less than 19 in, or about 26 in. 
f steam, thinks more of simplicity and | write books) cl ig the fond idea that they wer¢ | from the nearest end of the axle bearing—but 
unlikeliness of needing repairs, and ease | somehow connect with the “‘depth of eup of|it is also sufficiently evident in the stationary en- 
gthem; the Continental engineer, on the | gland,” if not with the length of the boiler tubes! | gines. For example, in one of the Corliss engines 
1, while not forgetful of these latter points | ‘They have been left to pick up their theoretical | (which presents several good points in design, and 
to a far greater extent than is the case | knowledge in a haphazard way, and unless they are|is superior to a good many of its neighbours in 
n s, to sa hem to securing a high steam | enthusiasts in their profession, possibly they never| workmanship), the lever which, worked by the 
¢ Th e English section one finds | pick up any at all, But just these things the tech- | governor, absolutely controls the cut off, is arranged 
ery ¢ th a steam jacket—although | nical schools teach, and, therefore, just in these| asin the sketch Fig. 2, its boss being about 6 in, 
r t least one important exception to this rule | points we should expect d priori to find Continental 
ijustable expansion slide valve, but only engineers ahead of our own, Whatever may be the 
yfew in which the cut off is ce vntr led by the | reason of it, however—a matter we cannot go into 
rnor; while even in these few only the ordinary | here—it is a fact patent to any one who may take 3 
expansion is used, and the connexion with the | the trouble to examine for himself, that really more d 
f the simplest possible. In the ¢ n-|obvious blunders in proportioning are made by ‘gg 
engines, however—that is, in those con-| Austrians and Germans than by ourselves. In one J 
1 by ukers of the same standing in their] point of design they are ahead of us; they have a 
wn countries as the English makers in Great | adopted the *‘ Corliss” system of bedplate (or some 
Britai the great majority have t eir cut-off valves | analogous design) to a much greater extent than it in 
1 by the governor, and these a very|is used in this country, and we should think it pro- iu 
tr ber have some special lves rear | bable that their example may after this be more 
rranged for an ir ntaneous « rt rgely followed among us. ‘There can be no doubt 
now to discuss the re > merits of | that this form of bedplate preferable in all cases | jong, and the pin quite small. Asa very natural con- 
( 88 valves, double-beat valves, and slides, b e | re it is not necessary, on account of sudden sequence, the catches a and 6—though the engine has 
point in relation to them 8 s very much forg n,| shocks, as in rolling mills, &e., or for any other only been working about a month—already shake (or 
‘ point it out here. One ot tl reason, to give the engine more weight than is | to use “a more expressive word * woggle”) to an ex- 
¢ Cor or other instan- | n ary for str ngth or — ss. With the i tent that may alter the cut off guite an inch of the 
sig Vaiy certainly to obtain a | c rliss bedplate a simple form of guide supersedes | stroke. There are cases innumerable in which a 
ff cor t indicator card At the | t crosshead and gui ie bars, whie h are clung to} jittle management might have saved such an arrange- 
few ¢ rs. would rec W so much tenacity by many English engineers. | ment as this; and we have even noticed cases in 
, y eng but one inten ut \part from this matter of design, however, and 
; ve a normal cut. of later x to the proportioning of the different parts of F1G.3 
oke, in many cases of cou gines, there is much room for improvement, 
At this period of the stroke, however, | and even engineers of reputation have made som 
peed of piston is but slow (even when | bad mistake Thes ise from several causes, all 
ru fast), and as a matter of fact | of which a pr yper education should have provided 
’ pr rly art expans | again t, but principally from three, viz.: ignorance of 
lon the back of the n slide by an | the right way in which to proportion different parts 
te t rank, will give a corner in| to resist the stresses to which they are subjected, 
as sharp as the most efficient spring | ignorance of the best proportions for rubbing sur- 
have n, if the cut off be not later | faces, and ignorance of the proper factors of safety 
hat which we have mentioned. The extrem ae use in different cases. We must not be under- 
tance which is attached to an economical use | stood as accusing Continental = en masse of 
steam on the Continent is almost ludicrously | failing under these three heads, but these are just 
1 in one or two engines which the makers have the points in which one would expect them to excel, 
ght proper to fit up with elaborate valve gear | and as a matter of fact they do the opposite. Under ; 
while as yet they have not attained sufficient ex- | the first head comes the proportioning a crank in| which washers or collars, like a, Fig. 3, have been in- 
perience in their profession to design a crosshead or | such a way “ is shown in the sketch Fig. 1, a thing | serted with absolutely no necessity whatever, and no 
1 rtion a connecting rod. Of course, besides 8 | that is done by a number of good makers, who can | reason except to make the connecting rod overhang, 


and others where the lever boss has been by choice 
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they a most cases 1 h inferior to it. Besides 
that tl re 1 hand unfit i] : t} 

t ha ni veranda er again of making 

sin ft ( T far ft “ 7 vives 
an ub] sant ive %, a ey i y acK at 
ny ent 
It is verv g vytobe reg l han oppor- 
tunity that which has | 1 offered at Vienna has 
been a ‘ lto pass by w t advantage being 
taken of it to carry out a series of comprehensive 
trials of engines and boilers 1} neglect of such 
an opportunity is a matter for which the Exhibition 


authorities will ever be blamed by taking advan- 
tage of it they might have added most mats rially to 
our knowledge of steam engine performance, and 
furnished data of great and permanent value. It is 
in fact not too much to say that such engine and 
boiler trials, if carried out as they should have been. 
would have done more to make the Vienna Exhibi- 
tion memorable than anything that could have been 
devised 

In conclusion we may state that we publish this 
week a two-page sheet containing a Fable which 


gives the principal dimensions characteristics of 
the American, English, French, Belgian, Swiss, and 
German stationary engines at the Vienna Exhibition, 
In an early number we propose to publish a similar 
Table, giving corresponding particulars of the Aus- 
trian, Hungarian, and Russian engines. In compiling 
these ‘Tables no pains has been spared to render 
mplete and trustworthy, and they will, we 
believe, be of considerable interest to a great number 
of our reacdk rs, 


and 
, 


} 
then 


Orrawa Warer Suprty.—The Ottawa city engineer has 
been instructed to proceed to Philadelphia to purchase 1200 


hydrants for the new water works of Ottawa. 
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FOR CUTTING 
GROOVES. 
Maschinen-Fabrik (formerly Richard 
hemnitz, has amongst its fine collection of 


ELLIPTICAL 


Tuk Siachsische 
Hartmann), of ¢ 


exhibits at Vienna, the ingenious elliptical groove-cutting 


apparatus for locomotive boilers, of which we publish en- 
gravings above, and which is chiefly used for cutting the 
grooves for copper-wire joints on the surfaces of oval man- 
hol The apparatus 
onsists, as will be seen from the engraving, of a plate a, 
which is fastened by means of the four screws 6} to the 
dome seat c, and upon which the plate d moves in the direc- 
f the larger axis of the ellipse, whilst the plate ¢ travels 
in the direction of the smaller axis. Both the plates, d and 
e, are guided by the pins /-f, screwed into the lower plate 4, 
but the plate d is provided with the bolt g, which carries the 
axis A with the bevel pinion i. The cruciform slide &, with 
the wheel /, and the tool box m, move round this 
bolt g, whilst the ring m turns in the plate ¢, and is con- 
nected by means of three screws sss with the slide < in 
such a manner, that the distance between the two centres, 0 
and w, can be altered within certain limits dependent upon 
the slots at the screwssss. When the apparatusis actuated 
by turning the crank p, the slide & and the ring n travel 
round the two centres v and w, whilst the latter pass in the 
direction of the axis of the ellipse backwards and forwards, 
whence the tocl z describes an ellipse, half the difference of 
the axes of which is determined by the distance between 
the centres v and w. If this distance be reduced to zero, the 
tool x will describe a circle. 
The example of the apparatus above described, exhibited 
by the Sichsische Maschinen-Fabrik, is well executed, and 
will be found a useful tool for many engineering works. 


covers or on the seats of oval domes. 


bevel 


Canaptan Liguruovses.—The Government of the Do- 
minion of Canada has erected two lighthouses in the province 
of New Brunswick. The first is the Neguac fixed light, on the 
north-east side of Neguac Gully, Northumberland county. 
The second is the Tabasintac fixed light on Crab Island, 
Tabasintac Gully, Northumberland county. 
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THE IRON MANUFACTURE AT THE 
VIENNA EXHIBITION.—No. VI. 

WE now come to the review of the welded iron 
manufacture in Europe and America, where the 
direct process has long ago been abandoned, and 
where blast furnace pig iron forms the raw material 
from which all welded or wrought iron is produced 
by processes having for their object the elimination, 
by the use of oxidising agents, of all impurities 
chemically contained in the pig metal. Up to the 
present, two principal methods only may be said to 
exist for obtaining this object—the refining in forge 
fires, and puddling furnaces. 

Other processes for the elimination of carbon, 
silicon, sulphur, phosphorus, &c., from pig iron, have 
up to the present had no practical success, and, 
moreover, no exhibits are to be found in Vienna of 
welded iron manufactured by any other than the 
two named processes, Before beginning our review 
of the welded iron products exhibited in Vienna, 
we must acquaint our readers with some charac- 
teristic features of the chemical properties of welded 
ron, regarded from a point of view which, though 
beginning to be generally adopted, has not yet 
become sufficiently estimated as the only one allow- 
ing of a clear unprejudiced examination of the real 
value of the manufactured articles, 

The characteristic feature of welded iron is its 
lack of homogeneity, which is due to the system of 
manufacture, as the semi-fluid state of the metal 
when it ‘‘comes to nature,” prohibits the perfect 
separation of the iron particles from the - 
cinders and the particles of slag surrounding the 
metallic iron. The finished forge or puddle bloom, 
therefore, consists of a quantity of iron particles 
which, more or less, have the form of small balls 
welded to others at different parts of their circum- 
ference, while the interstices are filled with slag and 
cinder, as shown in the annexed sketch, Fig. 28. 
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Fra. 28, 
It is clear that if such a bloom is hammered 
down or rolled out to bars, the iron particles will be | 


stretched, to a certain extent, especially when the 


bloom is elongated by means of rolling. The | 
| duce fibrous iron to make it marketable. T 


particles of cinder between the iron globulz, will 
only be able to be squeezed out if a communica- 
tion exists to the surface of the bloom; but in 
all other cases, or where the cinder is only fusible 
at a very high heat, as is the case when pure 
oxide of iron or magnetic iron (a product of oxida- 
tion of the iron particles in the furnace when not 
covered with slag) fills the interstices, expulsion 
will be impossible, and iron globule, as well as in- 


terstices, will be elongated conjointly by the process | 


of forging or rolling, as shown in Fig.29. ‘This will 
produce what is generally called fibrous iron, in 


hering | 
| a good product. 





As the strength of wrought iron evidently con- 
sists in the metal, and not in the — of slag 
or cinder contained, the best iron, if strength is re- 
quired, will be a granular one. We need only give 
here the results of trials made in 1867 by the 1 
of Dudley, according to which: 

: : tons per sq. in. 
Fibrous iron, common quality, broke with 
Setrain of. co oo 288 


- best... oo ae ove 24 
a best best on oe on 25 
“3 treble best... a eco 25 
Granular ae eon ao ose 28 


It is known that a percentage of phosphorus of 
about 0.5 will make wrought iron brittle ; therefore 
granular structure derived from the presence of 
phosphorus is in no way a desirable appearance. 
Consequently, the best granular iron must be free 
from sulphur and phosphorus; at least to such a 
degree that the percentage of these impurities is 
unable to affect the quality of the product. The 
second condition for the manufacture of strong 
granular iron will be a very liquid slag in the 
puddling furnace, this slag being then easily re- 
movable by squeezing the bloom during the balling 
operation. From what has been said we may derive 
very interesting and instructive conclusions, very 
useful for obtaining a correct judgment of articles 
belonging to this class of iron: 

]. By the imperfect processes of manufacture our 
ancestors were unable to produce granular iron, and 
therefore a strong belief prevailed that the fibrous 
structure of bar iron was a characteristic feature of 


2. Ores free from sulphur and phosphorus, and 
with a liberal amount of manganese, will nearly 
always yield a granular iron if properly treated in 
the refining process, as may be seen by inspection 
of the Swedish forge blooms and samples of bar 
iron exhibited in Vienna. 

3. As sulphur can be eliminated in the blast 
furnace, but phosphorus contained in the ores will 
always enter in combination with the pig iron, 
sulphurous ores are far less dangerous than phos- 
phoric ores for producing strong granular iron. The 
ores of Dannemora, yielding the well-known ex- 
cellent quality of wrought iron, do not contain more 
than 0.006 per cent, of phosphorus, and 0.038 per 
cent. of sulphur, onan average. Dannemora iron is 
always of granular texture. 

4. In cases where weak iron has to be used for 
purposes where the metal has to undergo bendings 
when cold, fibrous structure may be very useful, as 
the interposition of slag bands allows of a sliding 
movement of the fibres one over the other, like a 
bundle of branches which can be bent without fear 
of breakage to an extent quite unreachable by 
a solid mass of wood. ‘This is the reason why 


| many of those forges which treat impure ores, 


or pig iron of inferior marks, are bound to ae 

1ese 
works, too, are the most assiduous defendants of 
fibrous texture in bar iron—well aware that if a 


| more correct view of the question should become 


popular they would be obliged to stop their works, 

5. Nothing is easier than to produce fibrous iron, 
merely by prohibiting the expulsion of impurities 
during and after the puddling process. We have 
made very interesting trials with respect to this 
subject. Several bars of puddled iron of perfect 
granular structure were placed so that all adates 
cinders were removed, and a pure metallic surface 





Opposition to granular iron, where the expulsion of 
foreign matter has been carried out to perfection, 
and far more parts of the original iron globule have 
been welded together. This proves that granular 
Iron cannot be obtained merely by compressing the 
bloom at a welding heat, as the welding of the par- 
ticles of iron must take place in the puddling fur- 
naces before the cinder has filled the interstices. 
Now we know that there are impurities in chemical 
combination with the pig iron, which effect very 
materially the welding properties of the refined metal. 
Sulphur will prohibit, phosphorus will facilitate, 
welding, all other conditions being equal ; therefore, 
we find that all iron containing sulphur will give 
fibrous malleable iron, while hosphorus contained 
im the pigs, if not comntoneted be sulphur, will yield 
& crystalline or granular structure, like pig, contain- 
ing neither one nor the other of the impurities. 





was obtained. These bars were cut to lengths of 
about 2ft., and two sets of piles were made. The 
piles of one set were put together in the ordinary 











Fie. 30. 


way (Fig. 30.) The piles of the second set, however, 
were put together with layers of hammer slag } in. 


thick between the bars, and the whole pile put in a 
case of iron plates to prevent the hammer slags from 
falling out during the reheating process (Fig. 31.) 
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Both piles were rolled out to bars lin. square. The 
first set gave granular iron without any signs of 
fibre; the second showed alternate layers of granular 
and fibrous texture, the latter corresponding to the 
layers of hammer slag between the puddled bars, as 
shown in Fig, 32. 





Fia, 32. 


6. Granular iron never will become fibrous by 
mere elongation of the piece subjected to work, 
except when a proportionately very great reduction 
of the original section is produced by working the 
metal when cold, as is the case in the manufacture 
of wires; but here, too, the metal does not undergo 
a change in its physical properties. The welds of 
the iron globule, even in granular iron, never will 
be so perfect as to insure real homogeneity of the 
metal. Now, by drawing out an iron bar to wire, 
the globule will of course be elongated and every 
particle of the section will have to move in the 
direction of the tension, Naturally, if a weld is not 
perfect this will be the weakest part of the section ; 
and according to a very simple law of mechanics 
this very weld will become a sliding plane. ‘The 
finer the wire the greater the stress on the welds, 
and the more fibres there will be in consequence. 
If such a wire could be rolled out at a welding heat, 
no fibres would be seen if the original bar did not 
contain them. Weak parts will also occur in homo- 
geneous metal, even in cast steel; and especially 
soft marks, containing more or less of diffused par- 
ticles of oxide, will sometimes become apparently 
fibrous, as we will see in subsequent articles. 

7. The greater the amount of impurities in the 
iron the shorter the fibres will be, as may be under- 
stood by inspection of Fig. 29, where, on the left 
side, many of the globule have been welded together, 
seemingly producing long fibres, whereas on the 
right portion at mx the globule have been welded 
only on some parts of their circumference, showing 
the appearance of the original length of the elon- 
gated iron particles. It will not be necessary to 
prove that the former half of the iron bar shown in 
Fig. 29 will be by far the stronger portion of the 
two. 

8. For all purposes where strength and elasticity, 
and before all great reliability of the material is 
wanted, good granular iron will be far more ad- 
vantageous than the so-called best fibrous iron. 
But where iron is only wanted as a cushion for 
impact, as is the case with armour plates, iron 
containing the greatest amount of impurities and 
cinders, provided it will weld, proves to be the 
best. It is a well-known fact that under such con- 
ditions compact granular or homogeneous cast mal- 
leable iron will behave like glass, as compared with 
the spongy fibrous iron commonly used. This 
explains the failure with Swedish or Styrian iron 
armour plates. At every shot the latter were scat- 
tered to pieces, while the fibrous English plates 
were simply perforated without any damage of the 
adjoining . These results are explained by the 
fact that all Swedish, and most of the Styrian iron 








is of granular texture, owing to the great purity of 
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with adjustable stops, which can be set to actuate 
the belt gear, and thus reverse the motion of the 
worm (and consequently of the main spindle itself) 
after any desired portion of a revolution has been 
accomplished, The belt pulleys are arranged so as 
to give a quick return motion to the cutting tool. 
It will be seen from the particulars we have given 
that the machine is capable of cutting circular ares 
of any number of degrees, and of any radius within 
the range of the radial arm on which the tool holder 
is mounted, and it will thus be readily understood 
how it is applied to the shaping of the crank bosses. 
The wheel to be shaped is mounted upon a horizontal 
table having adjustments in all directions. Both 
this and the tool last noticed are of very good 
design and workmanship. 

Next we find Hermann Ulbricht, of Chemitz 
showing some ordinary lathes requiring no special 
notice, and near him Ludwig Muller, of Krauzegg, 
pear Immenstatt, Bavaria, exhibiting some small 
foot lathes fitted with an arrangement for screw 
cutting by giving a longitudinal feed to the main 
spindle. ‘Thus the headstock carries at its outer end 
a slide provided with a stud, on which is mounted 
a kind of dise having semicircular recesses formed 
around its periphery. ‘These recesses are tapped 
with different threads, and the disc can be turned 
round so as to bring any one of them into contact 
with a ferrule screwed to the same thread, and fixed 
on the projecting end of the lathe spindle. The 
slide gives the means of adjusting the distance 
etween the centres of the spindle and disc, and the 
notches thus serve as a series of half nuts, and feed 
the spindle forward longitudinally in its bearings at 
a rate corresponding with the pitch of the screwed 
ferrule placed upon it, and any article carried by the 
spindle may thus have a corresponding thread cut 
on it by a fixed tool. Modifications of this arrange- 
ment are shown in some foot lathes exhibited by 
other makers, 

Alfred Kiihn, of Gera, shows a small lathe, drill- 
ing and boring machine, of fair workmanship, but 
ordinary pattern, of which we need not speak 
further here, while Messrs. Nestler and Breitfeld, 
of Erla, show a neat nut-tapping and screwing 
machine, in which the various tapping and screwing 
operations are performed by means of a series of 
vertical spindles arranged around a central standard. 
As we propose shortly to illustrate this machine in 
detail we need not enter into particulars of it in the 

resent article. 

P. O. Etterich, of Stuttgard, shows a boring ma- 
chine, and also a similar small machine with two 
heads, in each of which the feed motion of the table 
is communicated through a telescopic rod fitted 
with two universal joints, an arrangement which 
has some points of convenience to recommend it. 
R, Kerzdérfer, of Ansbach, and A. Henrich and 
Son, of Hanau, are both exhibitors of a variety of 
small foot lathes fitted with elliptical chucks, &c., 
but not requiring special notice, while G. N. Justus, 
of Hamburg, also shows a couple of lathes, one of 
them fitted with a slide rest having a vertical slide, 
the arrangement being one apparently calculated 
to give far too elastic a support to the tool. The 
Berliner Eisengiesserei und Werkzeugmaschinen 
Fabrik (formerly Tietzsch and Co.), show the neat 
wall drill illustrated by us a few weeks ago, and 
also an ordinary lathe and planing machine of some- 
what rough workmanship, and presenting no point 
for notice here. Next we come to alot of tools 
shown by the Werkzeugmaschinen Fabrik “ Vulkan,” 
(late William Bendorf), of Chemnitz, this collec- 
tion including a wall drill with a table that folds 
ack like Tietzsch’s, and some other machines of 
good and substantial design, but presenting no 
pecial features 


—_ 


Adjoining the exhibits last spoken of is the stand 
srs. Gschwindt and Co., of Carlsruhe, who 


besides a quantity of wood-working machinery—of 
Which it does not belong to the province of the 
present article to speak—show some good small 
tools, as well as a drill with a table arranged to be 
turned aside when required, and a shaping machine 
With two tables, a removable bridge piece, spanning 


-- 


he space between the table, being provided for 
supporting the outer end of the central mandrel, on 
which circular or curved work can be mounted. 
The tables of this machine, as well as of some others 
at Vienna, have vertical sides for the attachment of 
work as well as the ordinary horizontal top surfaces. 
Close by, the Maschinenbau Verein za Chemnitz 
(formerly C. F. Schellenberg) shows some very fair 
ordinary tools requiring no special notice here, 
Wlule Messrs. Collett and Engelhard, of Offenbach- 





on-the-Maine, show a plate edge planing machine 
and lathes, drills, shaping machines, &e., of which 
the designs are very good, although they embrace 
no special points of which we can speak here, 

The last German exhibitor whom we have to 
notice is C. Kneusel, of Zeuleuroda, who shows a 
very good collection of light tools for bending, 
moulding, &c., tin or zine plates, the collection 
also including some roller shears, and rolls. Some 
of the machines in this series are ingeniously 
arranged and are worthy of special notice; they 
could, however, scarcely be clearly described ver- 
bally without occupying more space than is at our 
disposal here. 

We have now arrived at the end of the German 
section, and we must reserve for another and con- 
cluding article a notice of the Austrian and other 
exhibits in this class, of which we have not already 
spoken, 





NOTES FROM PARIS. 
Panis, October 13, 1873. 
Tur Coat Question in FRANCE, 

Ir appears that the high price of coal, and other circum- 
stances similar to those which have been experienced in 
England, led the National Assembly, on the report of M. 
Ducarre, deputy for the Department of the Rhone, to ap- 
point a Parliamentary Commission to inquire into the state 
of the coal industry of France. Since February of the pre- 
sent year M. Des Rotours, and several of his colleagues, have 
asked for such an inquiry. They represented that pit coal 
had recently doubled in price, which had put a stop to some 
branches of industry. They were desirous of ascertaining 
whether sufficient effort had been made to stimulate the 
production of coal, and whether the authorities had exer- 
cised their powers of enforcing an increased output. They 
called attention, also, to the difficulties of carriage, which 
had acted prejudicially to the colliers’ labour, and suggested 
that, generally, the entire interest of the coal trade should 
be examined into, so that its adequate development might 
be further assured. 

The Commission appointed to undertake the inquiry con- 
sidered whether it could be properly undertaken, whether it 
presented inconvenient points of discussion, and whether it 
was likely to lead to beneficial results. They inquired into 
the allegations in regard to the difficulty of transport. It 
appears that while the total amount of merchandise con- 
veyed by small vessels and railways in France, annually, is 
44,000,000 tons, the coal traffic is accommodated to the 
extent of 22,000,000 tons. 

Different causes had been assigned in reference to the 
high price of coal, and its short supply. M. Ducarre, 
feeling assured of the truth of his views, maintained that 
while many of such causes may have disappeared, the crisis, 
from having been once French, has now become European 
in its character. England, for example, has notably suf- 
fered, and a parliamentary inquiry arose on the subject 
during the Session of 1873. He considered that scarcity 
of coal in France is purely an accidental occurrence. France, 
which consumes 22 millions of tons, of which she produces 
but 14 millions, has had to import 8 millions from abroad, 
namely, from England 2,300,000, from Belgium 4,500,000, 
and from Germany 1,200,000 tons. 

In 1860 the consumption of coal in France was but 
14 millions tons, of which eight were produced and 
6 millions imported. The exportation of coal from France 
in 1860 was but 200,000 tons; and but 350,000 tons in 
1872. It is evident, therefore, that at present France 
cannot depend on her own production to meet the internal 
demand, and while the latter increases it appears that the 
power of supply on the part of England, Belgium, and 
Germany is on the decrease.* 

The question of the production of iron has naturally 
important connexions with that of coal, because for every 
ton of that metal produced from 5 to 6 tons of coal are 
required. The French railways, extending to a length of 
18,000 kilometres, or 11,185 English miles, consume 
annually about 2,000,000 tons, The consumption due to 
industrial processes and for domestic purposes are con- 
stantly on the increase. In considering these facts the 
inquiry naturally presented itself as to how far the present 
natural production of French coal mines could be increased, 
but several difficulties in this respect presented themselves 
that would not have to be encountered in England. 

In regard to the practical utility of the inquiry that 
has thus been made, although it can have no influence in 
alleviating the crisis, it will at least have the advantage of 
placing the actual position of France, in regard to its coal 
production, before the public, and the general resources of 
the nation. In 1869 there were in France 616 communes, 
of which 200 had not been explored. The superficial area 
was considered as equal to 350,000 hectares (864,500 British 
square acres). The question arises as to what this could 
produce. But even then arises another difficulty. Will 
the cost of production be sufficiently low to make the pro- 
duce of any avail, or any palliation of the present coal 
crisis? The practical result of the Commission was like 


* We may call attention in regard to this point to the 
articles which have recently appeared in ExG!NeeRING on 


“ The Coal Question,” at page 209 and page 240 ante. 


that recently undertaken in England—simply, in fact, a 
nullity. 
DYNAMITE IN FRANCE. 

During a recent sitting of the National Assembly, the 
Minister of France introduced a project for fixing the 
selling price of various kinds of dynamite employed for 
mining and other explosive purposes, and the question was 
referred to a Commission whose duties were to inquire, not 
only in the price, but also the manufacture, &c., of that 
article. M. Gévelot, who edited the report, commenced by 
remarking that the project proposed by the Government, 
in reference to the selling price of dynamite, was one which 
had direct connexion with the present monopoly that 
governed the manufacture and sale of gunpowder, In fact, 
the Minister of France had given reasons justifying the 
assimilation of the two manufactures, and fixed the sale 
price of each article, 

The Commissioners, however, had a very different opinion ; 
they considered that dynamite differed largely in its nature 
and composition from gunpowder, and therefore that such 
an assimilation was not justified. It was consequently re- 
commended that the question both of the free manufacture 
and monopoly submitted to the National Assembly should 
be modified for reasons which will be afterwards noticed. 
The report gives an account of the peculiar properties of 
dynamite, as distinguished from various other explosive 
compounds, such as nitro-glycerine, all of which are well 
known to our readers. Dynamite has already been largely 
employed throughout Europe, It became well known in 
France in the beginning of 1870, by the translation by M. 
Barbe, of documents previously published by M. Nobel. 
Utili-ed in Paris during the siege, it was also largely 
manufactured in the provinces both for the purposes of 
defence and for blasting in mines, Its use for a variety of 
other purposes was extending until an embargo was laid on 
it. The many advantages it possesses have been fully 
recognised, and even the finance administration had 
thought that it should be allowed to be employed for various 
industrial purposes, taking possession, however, on its own 
authority, of this new monopoly. The Government had 
established in one of the national powder factories, one for 
the manufacture of dynamite, and had already produced it 
in large quantities, 

The carriage, storing, and use of dynamite are all less 
dangerous than those of gunpowder. But few accidents have 
yet been reported to have arisen in any country during its 
carriage. The French railways have not objected to carry it, 
but when the Government stepped in to a the monoply 
of its production, they refused its carriage as so produced. 
Consequently the use of dynamite was impossible, and 
became almost extinct in the course of a year. 

The Commission extended their inquiries into all the 
financial and commercial points of discussion, weighing the 
advantages and disadvantages that might respectively arise, 
from either giving the Government a monopoly, or by 
throwing its manufacture and import open. The general 
conclusions to which they arrived were as follows: 1. They 
considered that the law regulating the production, &c., of 
gunpowder, should not be extended beyond the limits 
allowed by that law. 2. That nitro-glycerine, of which 
dynamite is a modification, has none of those chemical 
elements nor composition, which legally distinguish gun- 
powder. 3. That it is necessary to construct a special law, 
regulating the industrial uses of certain chemical explosive 
compounds; and not giving a monopoly of their manufacture 
to the State. Other provisions would tend to facilitate the 
general use of dynamite, &c. The law laid out by the Com. 
inission in place of that suggested by the Minister of Finance, 
proposes to establish a tax on dynamite, and other explo- 
sives employed for industrial purposes, not named in the 
law regulating the manufactare, &c., of gunpowder. The 
tax proposed is 1 france 50 cents per kilogramme of dyna- 
mite. The manufacturers are to be subject to the law which 
regulates dangerous manufactures, Licenses may be obtained 
on certain conditions for the manufacture and use of nitro- 
glycerine, also for the production of dynamite, and other ex. 
plosive substances. The tax on nitro-glycerine, and other 
explosive compounds, is fixed at 2 francs per kilogramme, 
and that on the importation of dynamite at the same amount, 
by the report of the Commission, as at once likely to be 
productive to the national finances, and not affecting com- 
mercial interests injuriously. 








“HONOUR TO WHOM HONOUR,” &c. 
To tue Eviror or Esoinegrnine. 


Srr,—As a constant reader of your valuable paper, I am 
sorry to see that there seems a growing a came ty since 
exhibitions and their consequent awards have been in vogue, 
for the unsuccessful to try to appropriate honours not really 
attained. This may be in part owing to the lists published 
not being cufticiently definite in stating the nature of award. 
At any rate, two or three such cases have appeared in your 
paper since the award list for Vienna was issued, and if 
after a manufacturer bas gained an honour, he finds others 
able to advertise in such a manner that false inferences may 
be drawn, trying to deprive him of the benefit of such awa 

it will have the effect of reducing the number of respectable 
firms who compete for, and in effect reduce the value of 
such honours, by restricting competition. ; 

Such practice is to be regretted, and is decidedly opposed 
to English ideas, which are generally supposed to be open 
and fair competition, with honour where honour is due, 

I am, Sir, yours respecttully, 


Liverpool, October 13, 1543. Kare Pia. 
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but, when the floods rise in the river, boats will walls. It will be seen from Fig. 3, abov« 


» that these 


have to be dropped into the canals through the blocks are sunk 1] ft. below the surface of th chamber 
locks. The lock-chambers will be each 120 ft. by flooring. They were sunk in a sand foundation, at 


he | 20 ft., with § ft. of water, and are designed to pass were built on the level at which water first 
nals small steamers through them. peared in the foundation pit, and then sunk throug® 
the Fig. 1, on the next page, isa plan of the foundations the sand and water till the tops of them were on 


river water, held up | showing the blocks as sunk under the chamber walls the level of the chamber floor. They were then all 
he canal, and sill walls, and also under the wing and curtain filled with concrete under water, and the interstices 
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between each block also filled up with concrete, and 
then the four spaces, into which the lock-chamber 
is divided by the blocks, as in Fig. 1, were exca- 


vated by Fouracres’ excavator under water to the | 
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been made water-tight, there was no difficulty found 
in pumping out the water standing above it, and the 
chamber walls were founded on slabs placed over 
the tops of the wells. This was found to be a very 
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required depth, the blocks forming a wall round 
tach area, and preventing the sand outside from 
sipping in, and the whole area was concreted over 


to a depth of 4ft. After the floor had in this way 





satisfactory and inexpensive method of laying in 
foundations in a porous soil, which by any other 
method would have entailed considerable expenditure 
in unwatering the pit. ‘The engravings are all copies 








2 ft. above highest 
from the lock into the canal . 
in highest floods. The floor of the chamber is paved 
with ashlar 12 in, in thickness. A foot bridge, 10 ft. 
in width is provided over the tail bay of the lock. 
Both the entrance to and exit from the lock is paved 
with loose stone to a distance of 30 ft. The quoins, 
| sills, and coping are laid with blocks of ashlar. 
| We will close our descriptions of the works on 
| the Sone Canals with a short account of a syphon 
| aqueduct erected over the Kao River on the ninth 
| mile of the Western Main Canal, and of which we 
/annex an engraving. The canal at this place 
' crosses a stream which overflows its banks in floods, 
and the surface of the water in the canal is on the 
| same level as the surface of the stream is in its 
| floods, so that a great difficulty arises as to how the 
river water is to be xd across the canal. 
The expedient which has been adopted is to sink 
the openings of the aqueduct which carries the 
/ canal across the river below the river bed, and 
the stream is made to fall into a well below its 
own bed, pass under the canal, and rise again 
on the opposite side to its natural level, thus 
forming a syphon passage. In this case the river 
surface in flood is l10ft. in height above the 
crown of the openings, so that there is an upward 
pressure, tending to blow up the crown of the 
| openings, of about 620 1b. on the square foot, and 
| the difficulty is to construct the syphon so that it 
| will resist this upward strain when the weight of 
| the water in the canal may be, for any reason, 
| taken off the aqueduct. The openings are 24 in 
| number, and are 6 ft. square by 100 ft. in length. 
| There is a drop wall provided at the entrance to 
| the syphon, and a well, 18 ft. in breadth, extending 
| along the entire length of the syphon, into which 
| the river drops. 
The flooring is 3ft. in thickness, covered with 
| 15in. of ashlar paving, and the piers are of cut 
| stone, covered over with slabs, or covering stones, 
a5 in length, and lft. to 2ft. in thickness, 
| These covering stones are toothed into each other, 
| and are bolted down through the piers by | in. iron 
| bolts, so that they may resist the pressure of the 
water trying to lift them from underneath. One 
foot thick of concrete is then spread over the cover- 
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| ing stones for the canal bottom. A reference to the 
| accompanying plans will explain this construction 
more fully. 

In conclusion, we append, on the next page, a 
general abstract of the estimated cost of the Sone 
Canal project. 








Naw Zearanp Stiver Ong.—It is stated that there is a 
seam of silver ore at the Nine Mile, north of Cobden, in the 
province of Nelson, New Zealand. Dr. Hector has ordered 
some of the large boulders to be broken up and sent to bim 
at Welliogton. 





Tus Avstratian Overtasy Teieerara.—Mr. Todd, 
postmaster. general of South Australia, has been lecturing at 
| Adelaide upon the great Australian overland telegraph. Mr. 
Todd stated that during the first six months of this year 
the overland line bad yielded a reveaue of 54,000/. 


Tus Bev ov tux Pactric.—The Secretary of the United 
States navy bas received from Commander Belknap, of the 
| United States steamer Tuscarora, specimens of the bottom 
| of the Pacific Ocean, secared by bim with patent soundin 
| apparatus. Some of these Secs cuse tees 0b Htegth 
| of 1959 fathome, or about 24 miles. 
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be each 120 ft 
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showing the blocks as sunk under the chamber walls 
and sill walls, and also under the wing and curtain 


blocks are sunk 1] ft. below the surface of the « ham be r 
flooring. They were sunk in a sand foundation, and 
were built on the level at which water first ap- 
peared in the foundation pit, and then sunk through 
the sand and water till the tops of them were on 
the level of the chamber floor. They were then all 
filled with concrete under water, and the interstices 











Oct. 17, 1873.) 


ENGINEERING. 


313 











_—— 















SJ RRR 





SSA 


= tv F | af went dearings, and fname ae 
AQUEDUCT UNDER THE KAO RIVER. | Salle re 19 ft & bolght, and hee theives be fell 
CROSS SECTION - time of flood, it is expected it will rise to a height 


0-60 





~~. Sule @ Re @links 

er “5 , 

* “eae “a 

& . | 7. 3 

3 PART PLAN | PART PLAN Jb ie 

2 ABOVE PLATFORM | ABOVE COVERING STONES 7” % 
| 3 
4 >. 
| \ 

wd! 
—— 7 oo 

























































































a5? 
iis 
Hee } 








LF TOWING PATH Wau 


between each block also filled up with concrete, and 
then the four spaces, into which the lock-chamber 
is divided by the blocks, as in Fig. 1, were exca- 
vated by Fouracres’ excavator under water to the 
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in pumping out the water standing above it, and the | 
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required depth, the blocks forming a wall round 
a tach area, and preventing the sand outside from 
n Sipping in, and the whole area was concreted over 
to a depth of 4 ft. After the floor had in this way 





satisfactory and inexpensive method of laying in 


foundations in a porous soil, which by any other | 


method would have entailed considerable expenditure 
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2 ft. above t water level. The dro 
from the lock into the canal sill teneion bc te 
in highest floods. The floor of the chamber is paved 





with ashlar 12 in, in thickness. A foot bridge, 10 ft. 
| in width is provided over the tail bay of the lock. 


| Both the entrance to and exit from the lock is paved 
| with loose stone to a distance of 30 ft. The quoins, 
sills, and coping are laid with blocks of ashlar. 
|  Wewill close our descriptions of the works on 
| the Sone Canals with a short account of a syphon 
ueduct erected over the Kao River on the ninth 
| mile of the Western Main Canal, and of which we 
}annex an engraving. The canal at this place 
| crosses a stream which overflows its banks in floods, 
and the surface of the water in the canal is on the 
| same level as the surface of the stream is in ita 
floods, so that a great difficulty arises as to how the 
| river water is to passed across the canal. 
‘The expedient which has been adopted is to sink 
the openings of the aqueduct which carries the 
canal across the river below the river bed, and 
| the stream is made to fall into a well below its 
| own bed, under the canal, and rise again 
on the opposite side to its natural level, thus 
forming a syphon passage. In this case the river 
surface in flood is l10ft. in height above the 
crown of the openings, so that there is an upward 
| pressure, tending to blow up the crown of the 
| openings, of about 620 lb. on the square foot, and 
| the difficulty is to construct the syphon so that it 
| will resist this upward strain when the weight of 
| the water in the canal may be, for any reason, 
taken off the aqueduct. The openings are 24 in 
number, and are 6 ft. square by 100 ft, in length. 
There is a drop wall provided at the entrance to 
the syphon, and a well, 18 ft. in breadth, extending 
along the entire length of the syphon, into which 
the river drops. 

The flooring is 3ft. in thickness, covered with 
15in, of ashlar paving, and the piers are of cut 
stone, covered over with slabs, or covering stones, 
28. in length, and 1)ft. to 2ft. in thickness. 
‘These covering stones are toothed into each other, 
and are bolted down through the piers by | in. iron 
bolts, so that they may resist the pressure of the 
water trying to lift them from underneath. One 
foot thick of concrete is then spread over the cover- 
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| ing stones for the canal bottom. A reference to the 
accompanying plans will explain this construction 
more fully. 

In conclusion, we append, on the next 
general abstract of the estimated cost of t 
Canal project. 
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New Zeatayp Strive One.—It is stated that there is « 
seam of silver ore at the Nine Mile, north of Cobden, in the 
province of Nelson, New Zealand. Dr. Hector has ordered 
some of the large boulders to be broken up and sent to bim 
at Wellington. 





Tue Avereattan Overtaxy Teteorars.—Mr. Todd, 
postmaster- general of South Australia, has been lecturing at 
| Adelaide upon the great Australian overland telegraph. Mr. 
Todd stated that during the first six months of this year 

the overland line bad yielded a reveaue of 54,000/. 


Tus Bep ov rug Pactric.—The of the United 
| States navy has received from Commander Belknap, of the 
United States steamer Tuscarora, specimens of the bottom 
of the Pacific Ocean, secured by him with patent sounding 
a tus. Some of these specitnens were taken at a depth 
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CRANES AND HOISTING MACHINERY 
AT THE VIENNA EXHIBITION.—No. I. 

Lx the German department, Messrs. Dietrich and 
Co., of Reichshoffen (Elsass-Lothringen) exhibit 
their hand cranes, two fixed and one made to travel 
on a railway track. The two former are for 4 and 
6 tons poem and are made with a large star- 
shaped cast-iron foundation plate, 80 as to need no 
masonry foundation. They each have balance- 
weights (that on the travelling crane being adjust- 
able), and have two peculiarities worth noting. 
First, the jibs are made of wrought iron, of two 
channel irons of a special section nvetted together, 
and, secondly, they have no drums, the chain 
being simply made to take half a turn round a 
pulley with lugs on it, and then allowed te fall 
down into the chain box underneath. The lugs 
on the pulley catch the shoulders of each alter- 
nate link in the chain, and the chain is kept from 
falling loose on the underside of it by a guard. 
‘This arrangement saves very much in width of the 
crane, and is very neatly carried out. The ma- 
chines altogether are well made. 

Not entirely belonging to this section, but still 
necessary to be mentioned here, is a ‘* Hulfswagen,” 
made by Van der Zypen and Charlier, of Deutz. 
‘This is a combined crane and carriage, intended to 
be sent off to the scene of a railway accident, and 
to be serviceable in clearing the line of encum- 
brances, lifting fallen carriages, and so on. The 
crane itself is very neatly made, and is for working 
by hand only, and lifting up to 2} tons. It has a 
wrought-iron box jib on Fairbairn’s plan. 

The Darmstadt Maschinen-Fabrik und Eisengies- 
serci show a conveniently arranged portable steam 
winch, which being placed on wheels, can be drawn 
by horses on ordinary roads. The boiler, winch, and 
the whole of the gearing are carried on a frame of 
channel iron 7 in. deep by 3 in. wide. The boiler 
is vertical, standing between the two sides of the 
frame, and is fired from the side. The engine has 
a single cylinder, vertical and inverted, secured to 
the boiler at top. The winch (about the construc- 
tion of which there is nothing special) lies at the 
front of the machine, and is worked by double gear, 


all the shafts being supported in brackets on the | 


channel-iron frame. ‘The flywheel on the engine 
shaft has a broad turned rim, so that it can also be 
used to drive a small centrifugal pump placed on 
the back of the frame, or, if required, other ma- 
chinery. 

Messrs. H. and R, Lamberts, Burtscheid, Aachen, 
have what might perhaps rather be called a small 
winding engine than a winch. ‘The engine has two 
cylinders horizontally placed, and a pinion on the 
crankshaft gears into a wheel on the drum-shaft, 
The machine is compactly arranged, but some of the 
gear looks too light for much rough work. 

‘The Chemnitzer Maschinenbau Gesellschaft (for- 
merly A. Miinnich and Co.) have a very simple 
winch for weights up to 4 cwt. It consists simply 
of two side frames and two spindles, the upper 
spindle having handles at its ends, and driving the 
lower one by means of grooved friction gear. ‘The 
Stettiner Maschinenbau Actien Gesellschaft ‘ Vul- 
can,” Stettin, exhibit a model and drawings of the 
40,000-kilogramme (nearly 40 tons) floating shear 
legs constructed by them for the Imperial German 
Marine, of which we hope shortly to publish en- 
gravings. ‘The shears are placed in a flat-bottomed 
rectangular vessel with a flush deck. In the centre 
of the boat is a double-cylinder engine, furnished 
with steam by a multitubular boiler, and this en- 
gine is arranged so that it can do the whole of the 
work, ‘Two lifting drums are provided (under the 
deck—one on each side ), one to be used for light, 
and one for heavy, lifts. The two side legs are 
round in section, but the back leg is square. The 
mode by which the legs are run out is somewhat 
similar to that designed by Colonel Sir Andrew 
Clarke, and illustrated by us on page 329 of our 
thirteenth volume. ‘Two triangular frames are set 
up on deck, having guides about 20 ft. long up the 
sides of them furthest away from the front legs. In 
these guides works a crosshead, to which the bottom 
of the back leg is attached, and this crosshead is 
made to be the nut for a long screw lying between 
the two guides. The engine can be made to work 
this screw, and according as the crosshead (and 
with it, of course, the end of the back leg) is moved 
up or down, the legs are run out orin. This mode 
of attachment is nearly equivalent to having a 
back leg of movable length pivotted on a fixed 
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SONE CANAL PROJECT.—(See preceding page.) 
Geyeeat Ansraact ov raz Estimate or Cost oy Woras. 
Ss l ‘ 264 £ £ 
295 (Milesof high level, at per mile ove ove oes ove o-| 4000 0 0 | 1,180,000 | 1,180,000 
240 Miles of main irrigation and navigation canals, at por mile ...| 3000 0 0 | 720,000 | 720,009 
DisTarsuriog. 
923 Miles of main irrigation distributaries, at per mile eee 500 0 0 | 464,000 
261,000 Acres irrigated in detail, at per acre ove 20 0 522,000 
} 986,000 
826,250 Acres minor drainage works, at per acre .., 080 130,500 130,500 
Cost of head works, as estimated in detail ... bi iid = on 225,000 225,000 
Workshops, bungalows, at head works, &c., as estimated in detail eee 43,000 43,000 
8,284,500 
Superintendence, at 12} percent. ... ese eee “ee ons one - | 410,500 
8,695,000 
Add for plant and tools ee ate oe aes ee | eve 80,000 
} ) 
Total... coe ove eee coe ° eee 8,775,000 
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which have been at work in the Machinery Hall, the 
two largest are made by Herr Ludwig Stuckenholz, 
of Wetter-on-the-Ruhr, Westphalia. They are 
made for the locomotive workshops of the K.K. 
Staatsbahn, in Vienna, and are each intended to 
| lift 25,000 kilogrammes, They are driven by a fast- 
|running hemp rope, and present several points of 
interest in their construction, to which we referred 
when we described and illustrated them on pages 
117 and 118 of the present volume. We may 
just mention here that the winch itself is not 
|movable, but fixed permanently at one side of 
| the crane, and that the lifting gear is so arranged 
| that the lift is always exactly vertical, without that 
| tendency to side motion which is inseparable from 
| lifting on to the barrel of a winch. 
| The only other German exhibit of hoisting appa- 
lratus of any importance is the — of the 
| Duisburger Maschinenbau Actien Gesellschaft, 
formerly Bechem and Keetman, of Duisburg-on- 
the-Rhein. This trophy is quite a noticeable object 
in the centre of the nave, and embraces a large 
| collection of hand winches, chains, pulleys, hooks, 
jacks, and in fact almost everything connected in 
any way with lifting. All these are well made, 
but scarcely call for any special mention here. 
Passing on to the Austrian department we find 
that the Erste Briinner Maschinen-Fabrik Gesell- 
schaft have a neatly and substantially made wind- 
ing winch for working by compressed air in mines 
or other situations where steam could not be con- 
yeniently used. The framing of the machine is 
(tenes, the cylinders standing vertically at the 
ottom of the frames and driving the drums (which 
are wooden) by single gear only. The main slides 
are fitted with reversing gear, and have also Rider's 
|expansion valves working behind them, The air 
is compressed, and forced into an accumulator, by 
|an ordinary horizontal engine and direct-acting air 
pump. ‘The same firm exhibits another machine of 
similar construction, but adapted to be worked b 
steam. Both these machines will be used wit 
round wire rope. The firm also shows a double- 
barrelled steam windlass somewhat differently ar- 
ranged, The sides frames are A-shaped, the main 
shaft running across the tops of them; the two 
cylinders are placed at the two sides of one of the 
frames, and are connected with the same crankpin. 
One eccentric works the two slides, the rods having 
flat spring pieces instead of joints. The drums, 
which are grooved for the rope, are driven by treble 
gear, and loose discs running between their flanges 
are fitted to take the side strain. The Furst 
Salm'sche Maschinenfabrik, Blansko, also exhibit a 
similar double-barrelled treble-geared windlass, In 
this machine, however, the cylinders are vertical 
and oscillating; their inner sides work on the 
trunnion pipes, and their outer sides on centres 
which can be tightened up. The whole machine is 








| 


are substantially made, but the gearing looks rather 
light, and the corners in the castings are in most 
eases far too square. The most interesting of the 
Austrian exhibits, although only a small machine, 
is perhaps the winding winch exhibited by the 
Maschinenbau Actien Gesellschaft (formerly Danek 
and Co.), of Prague, to whose large collection of heavy 
machinery we have repeatedly alluded. The general 
arrangement of this machine is simple ; the cylinders 





point. Of the four overhead travelling cranes 


lie horizontally at the sides, and drive a shaft from 


made portable on four small wheels. The frames | 


a pinion, on which is driven the spur wheel on the 
drum shaft, and consequently the drums themselves, 
The novelty of the engines lies in the arrangement 
for reversing. The valve face of each cylinder forms 
part of a cylindrical box in which the slides work, 
their faces being therefore part of the surface of a 
cylinder. Each slide has two sets of openings dif- 
ferently arranged, with a blank face between them, 
By means of a hand lever standing between the 
cylinders, and working by connecting rods a lever 
on each valve spindle, either of these three divi- 
sions of the valves can be brought opposite the 
ports, the valve being moved as usual by an 
eccentric. When the blank faces are brought over 
the ports, the engine of course cannot move either 
way, and the two sets of openings, above men- 
tioned, are so made that according as one or other 
of them works on the ports the engine goes for- 
wards or backwards. This arrangement is the 
patent of Mr. Vincenz Danek. The same firm has 
also in their pavilion a 13-ton travelling crane of 
44ft. 6in. span, which runs on rails on the floor 
level. The cross girders are of wrought iron and 
J-shaped, and supported at each end on wrought- 
iron vertical frames, Each of these side frames are 
A-shaped, the legs consisting of flat box beams 
stiffened in the space between by latticework. 
The winch is worked from below by light endless 
chains. A Pesth firm (Sigmondy Vilmos) exhibits 
a treble-geared hand winch to be used for winding 
purposes with flat wire rope. Herr KaGrési, of 
Gratz, is the maker of the two small travelling 
eranes to which we have already referred. They 
have wrought-iron girders, are worked by a fast- 
running hemp rope, and hoist with a return chain 
and block, The chain used is of the plate link 
type. Herr C. Weichum, of Vienna, exhibits 4 
model of a crane in which the whole of the move- 
ments are made on balls. For the travelling on the 
rails the balls are carried in a kind of endless chain, 
which’ prevents them dropping out; all the bearings 
on and under the pillar, &c., for the slewing motion, 
are also fitted with rings of balls. 

In the French department, Messrs. Mabille fréres 
and Amboise have a small roughly made portable 
crane on the same principle as Dietrich’s (before 
mentioned), but the only machine of importance 1s 
the portable crane of Messrs. Bon and Lustremant 
(Paris), on the Neustadt system. This is a large 
machine, but is marked only to lift 2000 kilos., or 
about 2 tons. The engine has one cylinder only, 
and hoists, slews, and travels ; but the jib can only 
be raised or lowered through a small distance by 
hand. The engine power is transmitted to the 
working gear through three flat-rimmed friction 
wheels, the lower one being on the engine shaft 
and the middle one running loose on a pin. By 
means of a screw and hand wheel, this middle 
wheel can be thrown at once out of gear, and 4 
brake simultaneously applied to the upper one; 
the hoisting is done by a return chain passing round 
a block. The general arrangement of the crane 
cannot be much praised; there are no rollers under- 
neath the jib foot, the governor is fixed on an over- 
hung bracket in a capital place to be knocked away, 
and a large wrought-iron box beam or bracket 1s 
placed in front of the jib in a position where it does 
not appear to us to be of any particular use. The 
workmanship of the machine is, however, better than 








its design. 
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For Italy the Administration Stabilimento Mec- 
canico Navale (Genoa), have sent a small double 
cylinder steam winch with circular side frames. 
From the Netherlands come several small winches 
made by Figee, of Haarlem. One of them, we 
notice, has sides made of wrought-iron plates 
thickened up for the bearings. Norway has also a 
single exhibit under this h a neatly made single 
cylinder steam winch, and besides this there re- 
mains only one other machine to be mentioned, a 
steam winch made by Messrs, W. Crichton and Co., 
of Abo, Finland. Itis driven partly by spur gear 
and partly by grooved friction wheels, and is very 
roughly made. If engineers work so incorrectly as 
to have to cut away half of a i cross-stay in order 
that it may clear the teeth of the principal spur 
wheel, they should really not send the melancholy 
proofs of their carelessness to an International Exhi- 


bition. 








THE STRAINS OF BOWSTRING GIRDERS, 
To raz Epiton or ExGiveErine. 

Srr,—In the calculation of strains ing the different 
members of a bowstring, or bow and chain bridge, the 
determination of the maximum strain upon any of the 
bow or chord has always been a problem of delightful 
simplicity and quite within the comprehension of the most 
“practical” man; but when the practical man comes to the 
bracing he is generally much perplexed, and perhaps inclined 
to conclude that it has no strain at all; and if, to aid his 
perplexity, he turns to a theoretical book, he finds the sub- 
ject treated in such a way, that to understand it requires more 
time than he can spare. Yet the practical man is exactly 
the man to whom a knowledge of these strains (among other 
things) is of the greatest importance, for upon him devolves 
generally the responsibility of design; and the theorist who 
eucceeds in putting his scientific deductions within the grasp 
of this semi-educated and wholly indispensable person, does a 
greater service to progress than he who entertains his fellows 
with the elegance and subtlety of his researches. 

In this sense, a paper published in ExaingsRtna of Oc- 
tober the 3rd, contains some highly satisfactory results con- 
cerning the said strains upon the bracing. Your contributor 
arrives at the result that the horizontal component of the 
maximum strain of any one diagonal is the same as that of 
any other diagonal, and is equal to the live load covering the 


bit of roadway under the diagonal multiplied by the span, and | ®* 


divided by eight times the depth of the girder. 




















I agree with your contributor in the opinion that this bas 
never before been so simply stated in any theoretical work. 
In the practice of such calculations I have, however, used a 
form which is substantially the same, though my way of 
getting at it is somewhat different; and as the rules de- 
cueible from this expression are eminently simple and handy, 
I will venture, if you can find me space, to submit them to 
your readers, and shall be glad if any of them will kindly 
verify them, or point out any sensible error. 

. yy r the maximum strains in parabolic girders, Figs. 
» 2, and 3. 

Rule I.—To find the maximum strain H produced by the 
ya only, upon the tie A B, Fig. 1, or the boom AB, 

Multiply the whole live load covering the bridge by the 
span AB, and divide by eight times the depth CD. The 
strain occasioned by the dead load is found in the same way. 

Rule IL—To find the maximum strain produced by the 
‘ive load only upon any segment of the bow K L, Figs. 1 and 

t of the chain N O, Figs. 2 and 3: 

Let the strain H, as found by Rule I, be represented by 
the horizontal space E F; then the slant length of the seg- 
ment K L or N O will represent the strain of that segment. 
‘He strain occasioned by the dead load is found in the same 
way. 

Kule ITI.—To find the maximum strain upon any diagonal : 
let the strain H, as found by Rule I, be represented by the 
span AB; then the slant length of any brace C P will re- 
present the maximum strain of that brace. The dead load 
Produces no strain. 

Rule IV.—To find the maximum compression upon any 
Vertica] 

_ let the strain H be represented by A B as before; then 
the length of any vertical C D will represent the maximum 
compression of that vertical. The maximum tension of any 
vertical will be the dead and live load hanging uponit. In 
Fig. 2, if the roadway is on the top, this will be negative, 
and must be added to the compression as found above. 

_ Rule V.—To find the shearing strain upon one rivet in a 
pate web single rivetted along the chords : 
tthe strain H be represented by AB as before, then 


AE Se cntes Gus Send. ene be divided among the 
girders su; way. 
These rules wil, I submit, be found practically, though 
pag ee aad Cote oe ta with of te 7 
or or irregu 
either of the threo forms illustrated. ecto 
am, Sir, yours tru 
sia T. Cuties Frprzn. 
2, Pyrland-villas, Queen’s-road, Richmond, 
October 14, 1873. 





BOILER EXPLOSIONS. 

Ws have roceived the following circular, which wo publish 
as likely to be of interest to a number of our readers. 

Office U. 8. Ss (Steam Boiler) Commission ; 


easury me ya 
Washington, D. C., September 11, 1873, 

Srz,—At the meeting of the Commission appointed by the 
United States Government to inquire into the causes of 
steam boiler explosions, held at Washington, it was resolved 
to issue a call upon those who may be conversant with facts 
bearing upon said subject to forward such information to the 
Commission. 


The following will probably cover most of tho opinions 
_— theories cntectainel by scientists and aden en the 
subject : 


1. Explosions caused by the gradual increase of steam 


pressure. 

2. Those caused by low water and overheating of the 
plates of the boiler. 

3. Those caused by it of sediment, or incrustation on 
the inner surface ex to the fire. 
4. Those caused by the generation of explosive gases within 
the boiler. 
5. Those catsed by eloctrical action. 
6. Those caused by the percussive action of the water in 
case of rupture of boiler in the steam chamber—Clark and 
Colburn theory. 
7. Those caused by the water being deprived of its air. 
8. Those caused by the spheroidal] condition of the water. 
9. Those caused by the repulsion of the water from the fire 
surfaces or plates. 
As it is the purpose of this Commission to institute ex- 
periments to test the truth or fallacy of these various theorica, 
they would be —— to receive any communications you | 
see proper to favour them with upon the subject, and will 
give them earnest attention, as it is their desire to bring to 
bear upon this question all the experience or data, and any 
suggestions that will give light, im aid of the solution of the 


me. 
All communications to be addressed to— 








NOTES FROM THE SOUTH WEST. 


railway and bridge being carried out has ingreased 
the last few days. The bridge is to connect Lyd 


the Midland Company are constructing a new railway from 
Berkeley-road Station to the docks. They therefore naturally 


tribute 50,0002. towards the capital ; but the Great Western 


Company. It is now confidently expected that the Great 


and traffic rights over the bridge. 
Dock Accommodation at Swansea.—At the weekly meet- 


most desirable means for increasing t 
modation of the harbour, and which recommended Fabian’s 
Bay as the best site for the construction of a new dock. A 
long discussion took place on the subject. Ultimately a reso- 
lution, moved by the chairman, to the effect that application 


contained in the report, was adopted. 
New Colliery Company.—A rather important colliery un- 
dertsking is announced by Mr. H. Russell Evans, of London 


lieries Company (Limited), with a capital of 250,000. in |. 


Coal and Metalliferous Mines Regulation Act. A resolution 


observance of these measures. 


Clifton Extension Railway.—A tunnel, nearly 200 ft. 
below Durdham Down, in connexion with the Clifton Exten- 


tion. When completed it will have a uniform width of 26 ft, |} 
road, between 700 ft. and 800 ft. have been cleared away in 


the sha’t 1000 ft. have been cleared to the rail level, then 
comes 480 ft. of rock still to be excavated to complete a 
through communication. On the other side of this 480 ft. of 
rock the men have worked their way to that 


opposite direction, 860ft.; while at the entrance to the 
tunnel, 319 ft. have been excavated, arched, and completed. 
Some 300 men are engaged in the tunnel, in addition to 








in 
: and the | jron. Time a 
Forest coalfield with new docks near Sharpness Point, and | Joast, is in an anomalous condition. 


4 S , ex 
Western will also contribute, so as to obtain equal control pees Sa ass eiteaadices on * and when the 
cold weather sets in it is anticipated thal the 
will bring about higher prices i 
ing of the Harbour Trustees, held on Monday, the clerk read | north extensions in mining are 
a report of a special committee appointed to consider the many months before these extensions can effect the coal 
floating dock accom- | market. 


and Newport. The title is the Brynycar and Cadley Col- | tinues firm. 


each side of the 480 ft. of rock above will meet 
towards the end of the year. er 


rdiff directors of the Taff Vale 
Railway have addressed a letter to Mr. J . 
reply to a memorial ane Cena on te aiken of 
extension at They state “ That this 
Se connieedae Fae ane of further 
pn mee yore my? for the of Cardiff, 
will be ready at any time to confer with the uis of Bute 
or his trustees, and the Penarth Harbour, Dock, and Railway 


Company on the subject of such increased accommodation. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrppiesproven, Wednesday. 
bean Pron Iron ee oe was 4 
er attendance on ’Change a ee there 
was at the quarterly meeting, but again very little business 
was done. were about the same as last week. Natu- 


iron works, Business 
to the close of the market. 

The Wages i 
mn! Se he of 1 d 
wages 0 ir wi to extent eent., an 
the matter was disposed of by the Bonrd of AvGtarotion. Mr. 
day last, deciding Fa dy should 

idi t wages remain, as at pre- 
om during the next quarter. He pointed out that Fhe 
figures and information laid before him did not justify him 
in making any reduction. It is feared that the finished iron 
trade during the winter will be very unsatisfactory. 

Works on Teeside to be —The North Yorkshire 
Iron Company, South Stockton, have soon shown that what 
has been said about finished iron makers getting little profit 
was not without foundation. Mr. Kettle’s award hes de- 
cided the North Yorkshire Company to close their works for 
the present, and on Saturday next 800 men will be thrown 


out of employment. Other works will probably be laid off. 
onc a finished iron works are the property of 
owners of blast furnaces collieries, or ee 
tracts have been made, it is impossible to make profite, owing 


G Ww. t and others having barely sufficient to keep their 

tiie Ua meee bers a cee ae pay wing av y= Bo longa thee a ae such 
; . O, | ast is at there is no likelihood of an immediate 

Treasury Department, Washington D. ©. eieoten at viees, and it aot bapene will eon 


tinue their policy of only ing what they cannot do 
, : se age i ihe shappage cf Ratehed brea works will diminish 
Severn Bridge Railway.—The probability of this line of | the demand for pig iron, but it will also, by restricti ing the 

i : ices of finished 


The Coal and Coke Trades.—At the end of this week the 


: : hi itman of Durham expect to receive an answer from their 
advocated the erection of the bridge, and were Willing to con- Saplegue respecting their application Fen grangghs —albangee 
Company, who are promoting the Severn tonal, ceatended ” os is pea to t is believed that on account 
that for the Midland to contribute would be a violation of an | % ™ a prosperity tiel ad Coal 
agreement. The question was submitted to arbitration, and | *he pitmen tre S i os vanes. Fie an 
the award has just been teceived, in favour of the Midland | #74 opt confidently to @ busy winter. Every. 


the coal and coke trades that 


buying as little fuel as possible lately in t 
that prices would come down, but there does not 


increased demand 
Throughout the 


g on, bat it will be 





SS 


FOREIGN AND COLONIAL NOTES. 
Death of Mr. W. J. Forrest.—Tho death is announced of 


should be made to Parliament, in the ensuing Session, for| Mr. W. J. Forrest, assistant-engineer-in-chief of the Inter- 
powers to enable the trustees to carry out the recommendation | colonial Railway, 
16th of Se toe, while Mr. Forrest was engaged in his 
professio 


which took place at Kamoaraska on tho 


duties. Mr. Forrest will be much regretted. 

The Belgian Coal Trade,—The Belgian coal trade con- 
Nevertheless, the depression which weighs 
lown all the industries of Belgium begins to make its effects 


25,000 shares. feit. The principal consuming works confine themselves to 
Regulation of Mines. — A discussion took place at Saturday's | akin = their immediate wants, and they have refused 
sitting of the Miners’ Conference, at Bristol, relative to the | © conclude long-termed contracts. 


The Belgian Iron Trade.—General depression continues 


was adopted pledging the Association to secure a more rigid | to characterise the Belgian iron trade. Iron and plates have 
been feebly supported, and prices have been tending down- 
wards rather than otherwise. 


American Locomotives.—In consequence of the unsatis- 


sion Railway, has recently made rapid progress in construc- | factory state of the American railroad interest, orders for 


ocomotives are being countermanded. Discharges of men have 


and height of 19 ft. From the shaft at the top of Pembroke- | also taken place at some of the American locomotive works. 


Greek Tramways.—M. Xenos has applied for a concession 


the direction of the nursery cutting. On the opposite side of for tramway lines to connect Att with the environs, the 
Pireus, &e. 


Mining in Asia Minor. —M. Arnold de Guiper has arrived 


point from a side | at Smyrna with the intention of studying the mines of Asia 
Nery 150 ft. in length. From this side gallery nearly 800 ft. | Minor. M. de Guiper nas already made a geological survey, 
ve cleared in the direction of the down, and ia the | and has drawn up a plan of the island of Samos. 





Pusirc Anatyst.—Mr. Charles EL Piesse, F.C.S., bas 


about 500 more, who are constructing other portions of the | been appointed Publie Analyst for the Strand District, 
line. It is expected that the men at work in the tuanel on ' Laboratory, 303, Strapd, London. 











































































































eee 


OF es ee eS ne 
heen ~ a2 Ae cae enaiec. Ave ~ 


ass 


~ ak ieee pea eee Oe ee art oe, 


tl lt Sn trina tin ce = epee 


5 ee ee gee ee he een ee 


aam/ren: -90ilienc-tbem neeeeietenateneanetiatenemmaetneeneaemanl 


rm mn Ath ts 





+ bn. italy Satine aerate erase anise cnn tang te 





. 
J? 


(Ocr. 17, 1873 








RING. 


4 


ENGINEE 


316 


“4997OT Sey ComloUDLT wD 
— 898N CseUTTDH OF a adupET og 3819 OY) CUM FOTN, “apy gv 
Wez70T103 OG 03 90" SI at ‘UOTIWROT ey) 4jyduans puw Appow 
4eut wispy puv eouswedxe gesemog ‘puy -seyozudsep 
Jo emver ofoym uy) endme oy} saA0 osn papue;xe «yr 
WazevY 0} CLOUT OP [LA pus ‘sooard) oq Lq ydes8eio ey) jo 
esn 049 09 snjodun Ayqdrar v 0413 0} poqng st s.zomdr, “apy 
je woxuueaut snoruedut i! 2 ‘Maoarjep soy Apves st od vssou 
ou} paw “uo; porns crvnbs w uo poyaud sicjouseyo ou) 
‘mo WezTe) O18 popTuIsUNTy sxequINU oY} Furzveq sedAy 
04 ‘oat oy Suoye yuee woeq seq oFvesonr osourqy wv ‘exc; 
~O104} ‘UOT A “Opts 49q}0 OY) WO poavsTuO ssOqQuINU oseUTY) 


as pny’ oq) Suavq puv ‘p92 03 1900 Wory pezsqumnt | 


+ 0002 Surureymoo pavoq & yim peysrumny st uONNs 
Suyaroes oy, “eSvesour s0qj0 Luv sv [fou ov pey;raisawl) oq 
UB oFvsseU OFEUTYD O43 ‘304}0 Yous WO “ow ‘anzeUTis oxy 
‘ad oy} ‘ssoupps ey; Ynsunsrp 03 suds yeuotjuea 
~aoo ureye0 Sun pu ‘oseq) 0) Surpuodseazoo ssoquinu oy} 
uaop Suna puv “peyrmsuss; oq 0) yuea Loy) sudjowego 
oT pay eur qzoys 4704 8 ut uvo Loy, qorym 07 ooUerozor 
4q pav ‘esuyoind uvo oso eq} Trym ‘seyVeF0} punog 
sooys eFry] woes UO payutd or eveyT, “0902 04 1900 MOY 
Saws soquing ¥ yyw pogstusny ‘sopiseq ‘61 sozowrwgo Lz0A0 
pus ‘s[vorper earjoedses s10q3 aepan suumyoo ut peSuvae 
weeks 6.s0mFt, “2p UT OFB sIHOVIVYD KOOL Ot) ‘peLuezor 0g 
0} #1 s0;O8ANGO AuY sTwOTPEA FIG OY) JO GoryR 07 eouN[T wv qv 
A0uUy 0} UWUIBUIY) peywonpe zeae Zusoddng ~jyuewysns 
Ajdure exe epiom ONO, 99043 sesodind Axeurps0 [Te 10; 3VTy 
os ‘fouenbey jo veadep Luv qyia amooo gogs Aa0 ‘aSunJuyy 





es0UTT OF} UI Puno ere Yorym ‘<qerzeyy 40 ‘eprom HON‘ | 


oy JO. ‘esodand s1qy Joy wajede © peyonszsu0o sv zemndr 4 
‘ayy ‘oSwnFuvy wao s1043 wt soFvesvom FZarpues jo Ayruny 





NOT 


, = 
z * 
siboas - et pe ce” + aghrcrapes 
s a J ing . : be _ , _ e = ai owes 
‘ a aad ie Je re Ch! ~ ree, = TP Pas gates tent ee ee DoS VG Tee Cade 
7 
s %* re >» " ower el, a a wee - er ~~ 
a , = EE eat ci sari. 
6 nifag al ig dill ++ 9 Se deete : a ae. 7s a ee a AAR mM fH pe ge PT ee eg, ae ms DE eget Hae 5 
: —s bes A in > . 
_ ey a ee Padt-uin.s tn. 2.1m tae ee oe ee + — Se, ee ee geet pan aaa a a fh a Tt, dees By 6 hag 
ee 2 x - . 


LIGIHxXd 


oR em 


-2oddo av osourg oy) 3413 03 gnq ‘engwavdde qdesBeale; 41200 
“ipso eq} perimeawsy eq youus Sanus 7 op dye emqoO 
eq, ‘Aaedaog BiDo[e], UseqywoN yverr oq 4q Zaoy 
Say] puv reyduvgg ur pesn sou st qorys ‘soSJussem oseutyD 
jO WOWETUTsUEI, Oy} JOY OMENS B pesAOp suYy ‘reyZuWYg 
jo “som, “VY ‘SG “AY —"ASANIND SNL Bod HaAVEOTIEY, 











‘asee 9we13 Yt sede 10 UotjwUTMYxX Joy jANdE FOYE} 
0q [[e uvo 4943 ‘peurejqo eq OU pmoo suoyoU snolmw~A 
04} Gory yogi ‘Ayrxerdmoo Arvsse000 autos Jurpuyys 
~Yj1ajou ‘4eq) pesuvise of oe ouyowM eq} jo sjavd ques 
~Ogtp oF pues ‘opwm AjFu02ys puv Apwou st ourvsy on], 

‘MOTO eyy yo Bar 
-X1m yFnos0y} ¥ 3999 03 seps0 wt ‘posta oq AvUI sv sour) 
Auwa 6 spivas0j puv spuvayovg peaow uezj}ejd eq) pus 
‘havuonyys Ajamjue ydey oq avo sapur{s oq} qorqa Aq 1008 
osye puv ‘peymid yooqs yowe 205 suazfor anojoo eq} sepun 
SOUII} GOI} 10 OM} JOqIE BAOW OF epwUT oq BvD 91078 ayy 
‘pastsep veqa ‘qorqa Aq pepracad et aver) ‘sapurydo oq] 
uo 4;Fu0im 31 peovd seq oy 3eq) euIT Uy s901}0N yURpUaZ 
“38 ON} Jt s9qR;eF0};8 480] oq you Ava ‘pajutid ueeq eavq 
WaezZINOZ JO JNO SINO[Od w9e;21q) Sduqued ‘yoIqM UO ‘jeeqs 
@ yeqs #1 s1q7 Jo WoefGo yy *A[snosuNzUEysUT eUTYoOwW on 
doye 03 sv os ‘pordde eqyviq & puv go um01g) oq UO deaqe 
043 QueuIOM! ewNe og) 38 ‘qorqm Aq ‘1040, PUPg & GIT 
pepraoid st enrqowm eyy ‘uonom Avmyres,, Asvurps0 
om) Aq peaom: st ‘ouiway perseqy-xIs 8 UO paldzwd ‘j708}; 
noqjed egy, ‘“sfeeqm pary jo efdnoo w Aq (speqa uuom 
qoiqa 


paw suz0m yFnosq}) peaow ere uimy 20) UT 


‘saTI090 “smor08 





yove aven eno anogy 4q peremoy 10 
pesivi og uy ‘eOl] 3 Oma uO 81qQH) ony Gis ‘syoegt 
euojs eG ‘eu0}s Oy) wodn Fuyutod erneserd enpun so 
eatssvoxe Aaw queasrd 0} pasn ee ‘zepuydo uoresesd 


“UT 04} JO O[XB oy} Coed Ur Pjo| Yorqa #3]0q eq) Jo 
Spus somo] OYY panose ynd ‘sFurids ywsydg -peawsy 97 Jo 
PUs oY} 3 SeALIV WA}QUTd OT) Se MOOS SY UIERe JapuTfo oN} 
qos¥9 03 Apwas oq 07 worWs0d seuTI0; 831 0} Furuanjes 199] 
oq) ‘Aa TeNEN Og) UT prwAIOy 1 SOAP Tq} YOrA ‘yous 
04) YA ved OjUT 43003 831 Futzq 03 Apusgns punos 
Jopurpdéo eq} Tin} 09 se os ‘uOTJOW pIBMIOy 143179 v urd 
Oy) 89413 2040] 81g} 74} paTuesze st 31 ‘uoTssardu seqIOUT 
qunid 03 eu078 aq} WO INOTOD Yeesy YA UTeIe pre ms0; ysv}s 
0} Jnoqge st puv ‘JaAvs} WINIOI 8}t JO pus oy} saqoves U9}78]d 
oy} se yene “md Faysefoad wv yeurwFe Fuysserd soa, v dq 
GOHOU $}} ssoueTIWIED Ue}j¥[d eq} Taga UONTed um preg 
(,Weppow yuaAesd 03) ose 6} ‘seAsMoY “yorym ‘sapmipfo any 
Fuyaoul ynoqya Wey? YWeUZepN aveTD seed Uv yOu! 04) 
| 38q3 Os ‘sowtd emo ut go paueyd qye07 671 sey separso eq3 
JO pue oq} UO joey OG] ‘seNTTOVaL oq} JO yeour UT pesn 









wepoom om} ‘seded eg; {j21p 03 Aonepuay & eany theme 
Wor ‘sedey jo requima ayy ‘eyqrseod se amy ev “qSTUT ep 
o>} Jepso ul “SlaT[Or Ala AIyep eu oyu Ayyeeu Jooys ey be 
aBpe oq) epmnd puv ‘Fuyzvee opqvime jo savour: Aq ‘dn esta 
‘PIO 4194) Osvorer jos yszy oy) pu ‘poziad w yeeqs oq) sv 
Gooe se—qwemepun Furd|—yzos s9q}0 oN opm suEpUE, 
~ye ogy Aq ynd 61 41 yorq™ ur ooeyd aq} ur uonrsod uy seded 
oq} Buyddis3 yes euo ‘saayuy jo 398 eqnop vB Wa peng 
St depuyés uoysodm oyy, “epeur Fuyoq st aorssaudiny ayy 
STG GUIS OY} WtOIZ Ft GAIGORI SaAzOsUNEN} GOI ‘ezaqTo4 
JO #398 IMOJ Wo1Z INO[OD Oy} SaAjeDes ONO eYT, ano} 
043 Furqono} ynoyys ‘peaow eq 0} sey 4ya0 euresy oy 41 
Saysnfpe ur ‘snqy pus ‘aayj;e1d eq} uo peovd Jureq esojaq 
OurUay YUL POXY sf Jee} ouoWs oY, “KOq oYy Jo you amy 
GO wees SMaiI8 O43 Aq aquisnfpe ‘seserd om UI #1 ejyray yur 
84L “4204 OUG 10) papuojzu! Jureq eurqowm oy) ‘jensen uVGy 


| 830]dq@09 ez0ur st snywsedde Jaynquyerp-yar ayy *peyzom 


3G) O1—eovld #31 Ur jeeq8 yxeN O43 Apnzaivo ysnfpe 07 own | 


S¥q J9peej OG} YoY UI [eAse;OT uP 
JO WorjoM unje1 oq} Fayinp [V8 spuLys soparyfo ony 
4q suveut eqy, ‘Fuyava3ue oq) uy uses oq [TM se ‘eps 
eno wos 4}G0 Geatip st sepulyso uorssesdan eqy ‘separ 
| ~4o uoysserdeay 9g} JO youQ O43 38 papraczd ev eu0}s om] 
Furduvp 10; 07qe} 10784 pu suetjoryenen egy, “em pensn 
94} Uy ecresy Bw Aq equ, Ar0AI[ep 94) 0} TO UMOIN) BT Je0T9 
peyard eq} eseq) qFnosq) pus ‘pafojdme ers siajjor Aueatjep 


Pre 


CM 


“NITUAG “AFANIONY 


VNNGIA GQHL LV 


. es 
Mirna tn, D, % eles — ee om * nnn - 


T9IS 


Juryvu—uejzjzetd ey) | 





oq {I} inoq sed serdoo gpg ug} e20m jou ‘euop [jem 
£,yFn00q) 0q 07 ‘seA9Moy ‘st y10m OG) 31 = “4noy 10d seideo 
0001 © 006 HO G10} UBS ‘q20m UOUTMOD 410) ‘puy “ur og dq 
"OY ZZ 0) dn seuoje woay yuri 0) pepaezar #1: eurgowm UL 
‘TNS “f ey ‘s00uTo0 utuzeny 
UMOTR- []04 Of} JO BUEUIGQSTIQHIC UITZeq oy) ye opwu 
SUM YOIGs PUY ‘eAOgE TORwIENTT! INO Jo yoefqne ay} suLI0y 
qorqa seed Fuyatsd mmojoo orgdesFoyyy ayy et wr0g) Juowy 
‘SUUeIA 38 payueseides SY SUOTWWU Jeq}0 jo 804} eAcgE 
Bayeq ex9y syiqryxe oq) ‘4yyenb ut puv szequng ur q}0q 
‘spury yuezegIp Jo Searyowu Fuy;auid ur you dApawpmonaed * 
1? H Asourqoegy wuuer, a4} jo juawzavdeg avuuer any 


— 


NM 





9 HUSH AG GALOAALSNOO 


Gud ONILNIUd 


ss 


+ 





=) 


JIHAD VUDVOH LIT 








ENGINEERING. 


317 





Oct. 17, 1873.) 





————————— 


u 


Fig me 











—_——=eer ae 8elUELN CU Wee See 


o News Letter. 


ae ow 


San Francis 








SALOON CARRIAGE FOR THE KAISERIN ELISABETH RAILWAY, AT THE VIENNA EXHIBITION. 


CONSTRUCTED AT THE BUBNA WAGON WORKS, NEAR PRAGUE. 
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RAILWAY ROLLING STOCK AT THE | of the body on the frame is checked by radius bars 
VIENNA EXHIBITION.—No. IV. | applied in a somewhat similar manner to that resorted 

: We have already stated that the large number of | to in the case of the carriage from the Graz Works 

: sleeping carriages is a prominent feature in the col- | described in our last article, The floor of the body 

> lection of rolling stock at Vienna, and we propose is strongly framed, and is composed of two layers 


next to notice a vehicle of this class exhibited by 
; the Bubna Wagon Fabrik, of Prague. This car- 
riage, of which we annex engravings, is one con- 
structed for the Kaiserin Elisabeth-bahn, and is 


specially intended for the accommodation of the | 


Empress of Austria, while it is worthy of special 


only. ‘The principal dimensions of the carriage are 


as follows : 
ft. in 

Length of body outside nite a 
Width i, ‘“ ‘ae? aaa 
Height at sides ihe siti ee 

” - centre = as. eee 7 65} 
Wheel base... ae ae 1 5% 
Total length over buffers __ ... 27 8 


The frame is of composite construction, the soles 


being of I iron—9¥% in. deep, and placed 6 ft. 7}@ in. | 
apart from centre to centre—while the rest of the | 
frame is of wood, The wheels are solid wrought 
iron, and the bearing springs are long, but appear | 


rather light. The drawbar is continuous, and is 
provided with an india-rubber draw-spring, while 
tlie buffer springs are also of india-rubber. In 


notice also from the fact of its being the first car- | 
riage turned out at the Bubna Works, that factory | 
having previously been devoted to wagon building | 



































front of the doors there are provided footsteps | 


which may be raised or lowered, these steps, which | 


are shown in the side elevation, being necessary to 


afford easy access to the carriage, as the stations | 


on Austrian railways are without platforms. 


Between the body and the underframe there are 
interposed twelve india-rubber cushion springs, 
these springs being carried by cast-iron brackets 
bolted to the soles, while end or transverse motion 


of planking laid with crossed joints, and glued to- 
gether, whilst above this planking is fixed the par- 
quetry work which forms the floor proper. The 
| roof of the carriage is made double, the roof-sticks 
| being arranged between the inner and outer 
planking. 

| The general arrangement of the carriage will be 
readily understood on reference to the plan. From 
this view it will be seen that a door on each side of 
the carriage gives access to a central transverse pas- 
sage A, having a clear width of 2 ft. 114 in. On one 
side of this panes a door opens into the saloon B, 
while on the other side are the lavatory C, and 
water-closet D, a short longitudinal ge, 2 ft. 
3 in. wide in the clear, being led off between the 
two last-mentioned compartments, and giving 
access to the sleeping compartment E. @ ar- 
rangement is a convenient one, and the space avail- 
able has been well utilised. 

The saloon B is 9 ft. 10} in. long by 8 ft. Oj in. 
wide inside, and is richly trimmed with a light drab 
silk rep, the mouldings being white and gold, The 
fittings consist of a couch, extending across one end, 
as shown, a couple of chairs, a couple of round 
stools, and a table which unfolds and forms a 
mirror, while mirrors are also placed on the door 
| and walls. 
| The floor of the saloon is covered by a soft Turkey 
| carpet, and the compartment is lighted by two large 
roof lamps, ‘The communicating passages, together 
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iron; bat the panels are of iron, a material which 
to be now used for panels on the Continent 
to the almost entire exclusion of timber. Referring 
to the longitudinal and transverse sections, it will 
be seen that the floor is double, and rests directly 
on the underframes, the body being thus princi- 
pally carried by the floor and the floor framing. 

As will be seen from the engravings, access is 
gained to the carriage by end doors opening to the 
end galleries, these galleries being made narrower 
than the width of the carriage, so as to enable steps 
to be provided on each side without extending be- 
yond the width of the body. ‘The roof extends over 
the end gallerfes, being supported by light iron 
columns, which also form pillars for the neat hand- 
rails by which the galleries are protected. 

The general arrangement of the interior will be 
readily understood on reference to our engravings. 
Commencing at the {left-hand end of the plan 
we have first the open gallery, and then a com- 
partment forming a kind of closed verandah, or 
terasse, a8 it is called, 5 ft. lin. long. The inter- 
mediate side pillars of this compartment are, as we 

The ventilation of the carriage is secured by pro-| have already mentioned, of iron, while the sash 
viding each compartment with ventilators com-| frames at both sides and end are of brass, 80 as to 
munieating with air-collecting cowla on the roof,|render it possible to make them of very small 
while the vehicle is warmed by Thamm and Roth- | dim nsions, and thus give a large area of glass with 
miuller's heating apparatus, an apparatus which has|a very small obstruction to the view. This ferasse 
already been described by us. Altogether the car- lthus forms a most pleasant compartment for ob- 
riage of which we have been speaking is, as we | serving the beautiful scenery traversed by the rail- 
have already stated, very well and conveniently | way to which the carriage belongs, and we do not 
arranged. The workmanship, too, is very fair, | wonder that it is a favourite one with the emperor. 
although it in some respects lacks the high finish 


with the water-closeta and lavatory, are panelled 
with parque work with mahogany and gilt 
cornices, and the floors, as also that of the sleeping 
compartment, are carpetted, but with an inferior 
carpet to that provided for the saloon. The lava- 
tory and water-closet doors are made in two leaves 
to save room, these leaves being connected so that 
they open and close simultaneously. Beneath the 
wash-hand basin in the lavatory is fixed an ice safe 
for the storage of provisions. 

The sleeping compartment E is 6 ft. 6 in. long 
inside, and of course the same width as the saloon, 
namely, 8 ft. Of in. It contains two sleeping couches 
arranged against the sides of the carriage, as shown 
in the plan, there being a passage a little over 3 ft. 
wide between them. The sleeping compartment 
is trimmed with dark green silk rep, the mattresses 
of the couches having silk covers, and the curtains 
being also of dark green silk embroidered with gold. 
The general finish of this compartment is exceed- 
ingly good and in excellent taste, the effect being 
extremely rich, while, and at the same time, the 
whole possesses a great air of comfort. 





|The compartment is furnished with a couple of 
which we are accustomed to find in this country in | lounging chairs and stools, and is decorated with 
It should | tapestry work of appropriate design, the decoration 
be stated, however, that the carriage under notice | of the roof including a picture of the caper- 
was only ordered on the llth of February of the | cailzie, or ‘‘cock of the 
present year, while it was completed by March | which is a favourite sport of the emperor's. 
being thus | woodwork in this compartmennt is of old oak. 
fact that,| ‘The next compartment is but 4 ft. 74 in. long in- 


24th, the time occupied in building 

only six weeks. 

as we have already mentioned, it was the first car- | side, and is devoted to the adjutant in attendance 
The fittings consist of a couch or 


the productions of our leading firms. 


woods,” 


This, coupled with th 
riage turned out at the Bubna Works, forms suffli- | on his majesty. 
cient excuse for want of finish in minor points of | seat (convertible intoa bed), on one side, and wash- 
detail, Besides the carriage of which we have been | hand-stand (beneath which is arranged a small 
speaking, the Bubna Works also show two wagons, | briquette stove), on the other. The stove just 
the one being a covered goods wagon, and the | mentioned is constructed on a plan designed and 
other a similar vehicle fitted up as a cattle wagon | patented by Mr. J. G. Hardy, and of which we shall 


on Dorn’s system. As these wagons have, how-| have to speak presently. The woodwork in this 





| 
| 


COMPOUND HORIZONTAL ENGINE. 
We give this week a two-page engraving of a horizontal 
condensing engine on the compound principle, exhibited at 
Vienna by the Maschinen-bau Actien Geselischaft ( formerly 


Danek and Co.), of Prague. This company exhibits in g 
separate pavilion a number of engines and other machinery 
all of which possess interest, but the subject of our present 
illustration is their only compound engine, and is exhibited 
in the Machinery Hall iteelf. It has in its design sever) 
points out of the common which are worth while 


boticing. 

Its cylinders are 103 in. and 20] in. in diameter respec. 
tively, with avtroke of 2 ft. 4 in. cylinders are placed, 
as will be seen on reference to our two-page engraving, es 
close together as possible—their centres are 2 ft. apart— 
and are cast in one piece. The inner or working cyinders 
are, however, separate, and are inserted in the others, and 
fixed with a rust joint at each end. The cranks being set 
opposite each other, no steam chamber is required, but, on 
the contrary, it is an object so to arrange the valves and ports 
that a minimum of steam space shall be allowed between the 
cylinders, and this consideration has led to the unique valve 
arrangement which has been adopted in this engine. 
The valve faces of the two cylinders are placed at right 
angles to each other, and the dip between the sides of the 
cylinders is utilised in finding room for them. Besides 
being set at right angles to each other, they dip downwards 
as the longitudinal sections show, at such an angle towards 
the shaft as to allow the eccentrics to have a straight lead 
to the valve spindles. The main slide valve works on both 
the valve faces. It is a somewhat complicated casting, 
but it is so arranged that it both admits the steam from the 
the valve chest to the high-pressure cylinder, conducts it 
from the high pressure to the low-pressure cylinder, and 
finally allows it to exhaust from the lew-pressure cylinder 
to the condenser. The expansion valves, which only effect 
the high-pressure cylinder, work on the back of the main 
slide; they are of the usual construction, with right and 
left-handed screws, so that the cut off can be varied while 





the shooting Of | the engines are at work by means of a handwheel behind. 
The | The steam can be cut off in the high-pressure cylinder in 


this way from one-sixth to three-quarters of the stroke, 


ver, been recently illustrated and described by us | compartment is of oak, and the trimming is of green 


‘ 

(see page 72 of the present volume), it is unncessary | and black striped silk. 

tl A door swinging either way gives access from the 
for the | adjutant’s compartment to the main saloon devoted 
next} to the emperor. This saloon is 9 ft. 4} in. long, 
while the width is 8 ft. 102in., so that it 1s really a 
the Emperor, This is called jaydwagen, or | spacious apartment—spacious, that is to say, fora 
hunting carriage, which forms the subject of one of | railway carriage. The decorations of the saloon are 
the two-page engravings published by us this week, jin excellent taste, the mouldings being of walnut 
and it was built at the Marburg workshops of the | and cbony, with handsome carvings, while the ceil- 
Southern Railway of Austria, from the designs of | ing is of elaborate parquetry work. ‘The furniture 
Mr. John Hardy, the manager of these works, and | consists, as will be seen from the plan, of an ordi- 


iat we should do more than mention them here. 

The carriage last described is intended 
special service of the Empress of Austria; th 
on our list was constructed last year for the use of 





the so- 


| The crankshaft journals are 64 in. in diameter. 


and the cut off remains constant at about three-quarters in 
the low-pressure cylinder. 

The bedplate is of the shape with which we in this 
country are most familiar. It is prolonged on each side for 
a short distance behind the cylinder, when it is met by the 
condenser feet, which are united to it by steady pins and 
cutters. The piston rods have cast-iron heads, which work 
in slipper guides. The guide for the low pressure rod is 
right over the middle of the bedplate, but the high pressure 
cylinder quite overhangs the side of the engine, and its 
guide has to be supported from the side of the bedplate by 
brackets. The high pressure cylinder works an overhung 
crank, which is of course quite light, as only half the work 
of the machine has to pass through it. In order to save 
width the two eccentrics (which are cast in one) are keyed 
on to the boss of this crank, between its web and the outer 
bearing. The crankshaft bearings have been wisely both 
made of the same diameter (although one is somewhat 
shorter than the other), but the double throw crank, which 
is worked by the low pressure cylinder, is made lighter on 
the side next the high pressure cylinder than on the side 
through which the strain from both cylinders has to pass. 
The main 


| bearing blocks are vertical, (cast along with the bedplate), 


with cast-iron caps, and their brasses are adjustable both 
ways. The flywheel is 12 ft, 6in in diameter, and is cast 
in one piece. 


The condenser is very simply arranged. It is a cast-iron 


| cylinder 14 in. in diameter by 3 ft. 1 in. long (inside) stand- 


ing vertically beside the sir pump. A cast-iron pipe 
about 2}in. in diameter rises from the bottom about 6 in. 
into itsinterior. The mouth of this pipe is closed by a cone, 
the position of which can be regulated by a handwheel 
and screw on the top. The steam enters the condenser 


| . * : * 
| near the top, and the injection water is admitted through 


the pipe just mentioned. When the valve is a little lifted 


| from the pipe the water spreads itself owt in a thin cone 


| with it, and condensed. 


right to the sides of the condenser, and the exhaust steam 
coming downwards is most effectually brought into contact 
The air pump is 7} in. in diameter, 
with the full stroke of the engine; it has large gridiron 
valves. The hot well is cast separately and bolted on to 


| the top of it. 


| with two balls. 


The governor is of the ordinary high-speed description, 
It works, simply by one long lever ex- 


| tending right across the cylinders, an equilibrium valve 


his son, Mr. J. G, Hardy. As will be seen from | nary arm-chair, an arm-chair with a sliding foot- 
our engravings, the vehicle is carried on four of | stool, a couch, a table, and a stove on Mr. J. G. 
Mansell’s wooden disc wheels, and the principal | [Hardy's system, this stove being capped with green 
dimensions are as follows: | marble, and surmounted by a handsome timepiece | 
ee ft. of appropriate design, as shown in the transverse | 
gt ~~ a section. The stove—of which we hope on a future 
a ” cate ad gal - “4 occasion to publish detail views—is constructed to | 
Width of body outside ; a 9 burn “ briquettes,” or blocks of a specially prepared 
tee “i » 103 artificial fuel, and it is one which has given excellent 
lieight of body inside at centre eee ri $4 practical results. 
Width of Theol bene ... sides = A 4 ( ontinuing our survey of the imperial carriage, 
i} underframe is of iror and wo xl in combina- | we find be yond the = saloon a short peng? | 
tion, the soles being of iron of channel section, | Communicating with an end gall ry, sliding doors on | 
placed with the flanges outwards, as shown in th oneh ide of this passage respectively giving access | 
transverse section, and the rest of the frame bei: pecther eng Mory and water-closet, and & small com- 
of timber, The buffer and draw springs are of the | partment intended ee the accommodation of the 
ordinary laminated pattern, and the drawbars are |’ EnpCTOS S SEEVERS OF Vanes. _ This Comparumens algo | 
not continuous, an arrangement which we cannot | °°R@?s & gun ee ene on ino mele, Weems hs = 
say we like. The continuity of the drawbar is. gallery adjoining this compartment the brake is 
however, of leas importance in this particular in- ween . } , J 
ance, as the carriage we are describing is very Externally the cé rriage is painfi d dark green, re- 
erally run at the end of the train, so as to give |~ ved by the imperial arms and monograms, &c., 


tint, and picked out with fine gold 
lines. The general effect is very good, and the car- 
riage is in all parts a thoroughly well finished and 


7 : ir ighter 
an uninterrupted view from the hind compartment, or | |. a lighter 


terasse. The carriage is fitted with a brake applied 
to both pairs of wheels, this brake being worked 
from one of the end galleries, aa will be seen on re- 
ference to our engraving. The brake blocks are of 
cast iron, and are hung from their centres, whilk 
they are kept steady when out of contact with th 
wheels by springs attac 

}} I nly is mace 
as will be seen from the F 
of unusual width. The body framing is of timber, 
with the exception of the intermediate side pillars 
in the end compartment, or ferase, which are of 





Tre Atraw Lryz.—Seroral more steamers of the Allan line 
are being lengthened by being cut in two, while a new picce 
ed oh tien ; is put in their centre. Compound engines, such as have 
ned to I 3 Show! been introduced into the Liverpool and Pacific line, and more 
vertical es, and it is, | recently on some of the New York lines, are everywhere 
finding more and more favour. All the lengthened steamers 
f the Allan line are being fitted with them, and it is pro- 
bable that before long all the engines of the Allan line, in- 
cluding some which have cost as much as 90002., and are 
still as good as new, will be superseded by compounds. 


witl 


KDOVE 


dimensi is piven, 








bolted direct on to the valve chest. It has no connexion 
with the expansion valve. 

This engine altogether exhibits a good deal of originality 
in its design, and is both neatly and strongly constructed. 
The sections shown in our engravings are so distinct that 
no further description will be required to make them quite 
intelligible, The engine is intended to make 60 revolutions 
per minute, and to work at a pressure of 90 Ib. per square 
inch. The shaft, cranks, and connecting rods, and also all 
pins in the valve motion, &c., are of steel. 








Nortnzps Rattwar or Queewstasp.—This line has been 
marked out to the summit of the Gogango range about + 
miles beyond Westwood. The works are generally proceed- 
ing favourably. 
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There are]1,457 questions, e ing over 445 pages, 
and in addition there are nearly 100 pages of ap- 
pendices, making in all between five and six hundred 
pages of foolscap-size Blue-book. And after all 
this inquiry, the Commission could offer no sugges- 
tions, could do nothing but trim ! 

A perusal of the volume before us, with a study 
of the bent of mind of individual Commissioners, 
as displayed by the form and purport of their 
questions, les us, as it will enable other 
readers, to account for the character, or rather 
want of character of the Report, but we regret to 
say in a manner which reflects but little credit on 
the Commission viewed as a body entrusted to 
carry out without bias a great public inquiry. 

We are aware that the Commission has not com- 
pleted its labours, and admit it would be unreason- 
able to expect that they could at this stage of their 
proceedings have matured all their ideas, and given 
forth to the world their recommendations in a cut- 
and-dried form ; and we should not be surprised to 
hear that they deprecate criticism until the publica- 
tion of their final report. We, however, hold that 
the fact of the evidence so far having been printed, 
together with a Report on it, entitles us to com- 
ment fairly on the course of the investigation, and 
this we intend to do as freely as if the Commission 
had completed its labours, and appeared before the 
country for final judgment. 

In the first place, then, we say most distinctly 
that, on the two fundamental points of the inquiry, 
viz., the compulsory survey of ships and the over- 
loading of ships, the Report of the Commission is in 
spirit opposed to the weight of evidence, and 
these statements we shall proceed to prove here- 
after in detail. Moreover, it is painfully apparent 
that some of the Commissioners forgot the high and 
judicial characters with which they were entrusted, 
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We give with the present number two double-page Plates, 
the Imperial Hunting Carriage, exhibited at Vienna 
ly the Southern Railway Company of Austria, and the 
other a Compound Horizontal Engine, constructed by the 
Maschinenbau Actien Gesellschaft ( formerly Danek and 


Co.) of Prague, and also shown at Vienna. The descrip- } 


tions of these Plates will be found on page 828, 








Viewna UntversaL Exutpition.—We beg to announce 
that to facilitate communication with Erhibitors we 
have established a Special Office for this Journal at 
Prater, 129, Vienna. This office is situated close to 
the Western Entrance of the Exhibition. 

The Journal is now on Sale at the General Library 
and at the Bookstalls in the Exhibition. 
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THE PLIMSOLL COMMISSION. 

‘cE the publication of our last article on this 
wWject, the Blue-book containing the minutes of 
evidence taken before the Royal Commission has 
been published, and we are therefore enabled now, 
o 4 certain extent, to compare the evidence with 
the. Report, the vague and meaningless character of 
which we commented on a fortnight ago in giving 8 
résumé of its contents. The evidence is, as may 





Sin 





advocates can be said to do for their clients in the 
trial of the ‘* Claimant.” 

In inquiries by Royal Commission, where wit- 
nesses, having a special knowledge of the subjects 
in hand, come up voluntarily to offer their opinions, 
and to state their experiences, one does not expect 
to see them, after having stated their convictions 
freely and unmistakably, submitted to a series of 
equivocal and perplexing questions calculated to 


|elicit answers bearing an interpretation likely to 


. jenn. 
crerrecsroces O98 Exbitltion ....s0----cevsceeces 325 7 
“Honour to Whom Honour,” &e. S11 | Hydraulic Motors at the Vienna } ev idence, 


|in the taquby in question, gn | by a couple of 
t 


| 





; "| weaken or contradict their former straightforward 


And yet how often do we see this done 


members of the Commission to whose tendency in 


7 | that direction we shall have occasion to revert. 


But, apart from these glaring cases of the “ special 
advocate,” the inquiry Ses an Official or Govern- 
ment department “ twang”—if we may use the ex- 
pression—about it, which gives but little encourage- 
ment or hope that the labours involved will ever be 
of much service, except as so much inertia in the 
way of useful reforms, and recalls the regrets ex- 
pressed that an investigation of this nature, magni- 
tude, and public importance should have been en- 
trusted to a commission formed of a majority of 
ast and present Government employés, and men 
ignorant of the alphabet of the subject. And here 
we may draw attention to a little matter, trifling in 
itself, but worthy of notice as a characteristic of the 
inquiry. We allude to the strange freak of invest- 
ing the witnesses who have been enthroned in Go- 
vernment offices with the title of esquire, while the 
gentlemen who have not been honoured with the 
association of red-tapeism have to be content with 
a plain Mr., although they comprise some of the 
wealthiest and most influential shipowners in the 
kingdom. 

Returning to the principal points of the inquiry, 
we will first discuss the question of unseaworthiness, 
and the necessity of instituting a universal survey on 
British shipping. On this subject the Board of 
Trade have persistently insisted upon two objec- 
tions. Firstly, that it would be unwise to inflict o 
survey upon all the shipping of the country, be- 
cause @ portion of the shipping may be unseaworthy. 
Secondly, that to civvay al British ships is beyond 
the powers of the surveying staff of the Board of 
Trade to accomplish, and that it would paralyse 
commerce. 

The Report says little more;on the subject than 
that “‘seaworthiness cannot be secured without @ 
careful inspection of a vessel under conditions in- 


secretary 

ie ister ; a ge a pinenne og ty yore 
of the navy; . Rundell, secretary to the Live 
enter’ Abe Association ; Mons. Bal, anaes of 
ws vee? Veritas ; wet 9 menmone mgt ah 

and most experien powners in the Cit 
of London; Mr. Bin India 
Board; Mr. J. Hall, of Newcastle; Mr. Batchelor, 
of Cardiff; Colonel Hill, president of the Cardiff 
Chamber of Commerce, and others. And we 
would ask those of our readers who peruse the 
volume before us to weigh the evidence of these 
gentlemen, most of them eminently qualified to 


speak with great weight and from practical 
experience, against the almost unsu evidence 
of the Board of Trade ask themselves 


if the necessity for a univ survey is not made 
abundantly clear, and at the same time shown to be 
practicable. 

Taking the evidence of the above-named gentle- 
men, we find on pore 135, Mr. Rundell says : 

‘* Personally, I think that it would be a _— 
advantage to have all vessels classed, and subject 
to a periodical survey, but whether it should be in 
the hands of the Government, or of individuals, I 
think very little affecta the question. . . .” 

“T believe that a comp survey, not onl 
of sailing vessels, but of steamers, is a most desirab: 
thing. A satisfactory survey almost oe classi- 
fication,” and again in reply toa q whether 
such a course would not be a very expensive thing 
to the doe ere he very properly remarks that 
“It d only be just as expensive to the un- 
classed shipowners, who voluntarily tax themselves 
with that ex; .” The evidence of Mr. Rundell 
also deals with the questions =_ — cam 
su ga survey to ren compul- 
oer whedee tt should be undertaken by a Govern- 
ment department, or by a representative body of 
merchants, underwriters, and shipowners, and to 
this part of the subject we shall return hereafter. 

Mr. James Hall, of Newcastle, says, on page 157, 
‘I would make it a condition every ship 
— have a certificate of her seaworthiness, and 
of her carrying capacity.” 

Mr. Waymouth, the secretary of Lloyd’s Register, 
in spl ie the chairman, says, on page 272, he thinks 


it would be a very thing if all ships were com- 
lied to be that it would tend to give us 
Petter vessels, tend $0 the anfety of life, an be “a 


advan to the shipping of the country, in 
act to all pr rtd 3 Bang asked how long it 
would take to survey the unclassed vessels of the 
country—presumably about 11,000—to determine 
their state, Mr. Waymouth says “it might easily be 
done in twelve months,” On this point we may 
remark in passing that Mr. Waymouth, who is at 
the head of the tution which now has under 
its survey and classification some 10,000 ships, is 
undoubtedly the highest authority in the country, 
as to the icability of the survey of 
the remaining 11, and the time in which it could 
be accomplished. His evidence on this poi oo 
disposes of the sensational cries which have been 
raised about ‘* armies of surveyors” and “ paralysing 


Bearing on this question of a compulsory survey 
not likely to lead to a “ deadlock,” if enforced, it was 
elicited that out of the 11,000 unclassed ships con- 
siderable deductions could at first be ; for 
instance, the vessels belonging to the Cunard’s, 
Inman’s, West India Mail, and other companies 
whose vessels are known to be well looked after ; 
in addition to the epee steamers, and fish- 





applicable to a loaded ship,” and that even a cursory 





ing smacks, which thereby reducing 
the number very , 
Moreover, of these a large proportion have doubt- 


<A eR St LE IT AOR EN A oer - 
oe - oo > ——- et ow ~ o Ae Z 5 cad 


tt sp mente ce ae eo ye 


















































































roe en 
ere 





a 


- 


Be 
~ 


‘< 


3 a Seek em 
i. oka 


. 


ew <P a Fe 


ES smanier Siete meee 


sot ts : 
bed bs 
| a q 
es e Fi 
— (| 
- ‘ 
Ty 
: i . 
iB: 
ie 
is 5 
ria é 
? 


PON ome 


aera my 


ed 


2 ae 


aot 


— 


a 











~ 
— 
” 


Soe. 


ee 





a ee 
i 


| 
bf 
4 
ce = 
#43 
i 
' 
¢ 
t 
; 
. 
.. 
Tr 
3 a 
Hi 
P| ‘, 
4 
Coe. 
./% 
4 ; 
14 
An 
: 
4 _ 
f 
_ 
; 
a 
t 
t, 
¥ 
tg 


i 


— 


WTA eRe eg: 


APE, 48, - 


= 
- 


fe 
~ 


eel 


*°? 
320 


ENGINEERING, 





(Oct. 17, 1873. 





lees been in former times classed at Lioyd’s, and 
their history, character, and construction could there- 
fore easily be traced, so as to facilitate the process 
of survey, and to get them, where possible, placed 
in a seaworthy condition at the least expense and 
inconvenience to the owners. With the importance 
f putting an end to the present state of things, 
Mr. Waymouth is evidently much impressed, and 
he endorses the statement that it would be a desir- 
able thing to have a survey upon all these unclassed 
vessels, being of opinion that, whoever is to do 
it, somebody should come between the shipowner 
and his veasel, and say whether she is uns¢ aworthy 
or not, upon the principle that, although a man 
might be allowed to jeopardise his own life, he should 
not be allowed to jeopardise the lives of other 


pe 


' 
. " 
Mr. Mclver, of the 
strain, says, page 350, in reply to 
question re lating to the Cunard ships 
Quast. 9224.—You, I suppose, see no advantage in having 
ther classed; have you any objection to having them 
classed ? 

Avys.—Certainly not, as far as we ar 
they ought to be classed, so far as 
cerned; but so far as we are concerned, it could not be of any 
advantage to us, because in everything we are over the 
strengthe. 

Quuer. 9245.—You said that you would not have any 


Cunard line, in the same 
the following 





| 
| 
»oneerned. I think that 
ve general law is con- 


objection to having your vessels classed. Do you think it 
advisable that all ships should be classed / 

Ays.—I think so, from what I have seen in the last two or 
three years. If you will allow me I will give you another 
reason. I once got nearly cast away in an unciassed vessel 
about forty years ago. I was going to the States. Sho was 
a wooden vessel. had taken a passage in her along with 
my sister because I knew the captain of the ship. She was 
loaded with steam engines and coals. I shall not mention 
the ports or the owners, because they are a)! dead and gone, 
the captain included. Off the Azores we fell in with a gale 
of wind. It only lasted for twelve hours, but if it had lasted 
for twenty-four hours she would have gone down. The 
captain came to me and said, “ If I had known she was as 
bad as this I would not have let you come.” He said, “ Her 
beams are away from the sides.” I said, “I know that she 
ia making water very rapidly, because it is coming out as 
clear as it went in,” and they were pumping every two hours 
and so forth. Now, I do not mean to say that there may 
not be culpability in the owners, but sometimes it is ignorance. 
So it was in that case; they did not believe that the ship was 
as bad as she was. My remark to the captain was, “ When 
you go home you had better throw up command of this vessel 
or you will lose your life.” He did so, but in some way or 
other he mixed up Mr. Melver’s name with it. The owners 
said “ Mr. Molver is frightened.” The captain said, “ No, be 
is not frightened, but he knowstoomuch.” He said, “ I will 
give up the ship.” Now to show you that I did not think 
there was any intentional culpability on the part of the 
owners, but simply ignorance, or simply they could do what 
I could not do, because | knew too much, they gave that 
ship to the mate, and sent that vessel away in his charge for 
a long voyage, and she did it safely. The next voyage she 
was never heard of. Now, any sort of classing, I think, 
would have prevented that ship from going to sea. 

This is the answer of one of the principal repre- 
sentatives of the great lines of ocean steamers to 
the objections raised against their vessels being 
placed under compulsory survey as well as the 
smaller class of shipowners 

Turning next to the evidence of Mr. Martell, the 
chief surveyor of Lloyd's Register of Shipping, we 
find, on page 425, in answer to the question, ‘* From 
seeing so much of the mercantile marine as you do, 
is it your impression that there are a great number 
of unseaworthy ships which are allowed to go to 
sea’ **T have no Lesitation in saying that a large 
number of mercantile ships daily go to seain a very 
unsatisfactory condition; ina defective condition, 
not only as regards the hull, but likewise as re- 
gards the outfit, the sails, spars, rigging, and such 
like, which are of great importance, as well as the 
hull.” 

And we are told by Mr. Martell that there are 
upwards of 700 ships, recorded in Lloyd's Register, 
exceeding twenty years of age, some of them over 
thirty, and others over forty years of age, which 
originally held a class, but have lost it, and he 
says, ** We know that a large number of them are 
in a defective condition. We know from existing 
reports, and from our records in the office, that such 
is the case with many of them, and we are morally 
certain that a large number of the others are de- 
fective.” 

Speaking of the wrecks on the north-east coast, 
he bow attention to what is well known, although 
often lost sight of, especially in wreck statistics, 
that a large proportion of the wrecks is due, not to 
the vessels being embayed and driven on a lee shore, 
but to their straining and leaking from unsea- 
worthiness when caught in a storm, when, as a last 
resort, the captain runs her ashore, or on the 
nearest sand to try to aave the life on board. 


irun on from bad to worse, 


have come under his notice, some of them now 
running, others having already reached the goal by 
foundering with all hands, Mr. Martell read ex- 
tracts from the reports made on them by Lloyd's 
surveyors to their Committee before their characters 
were struck out of the book. These reports are 
exceedingly striking and interesting, but we have 
not at present space to quote them. They are hard 
matters of fact which no amount of sophistry can 
misrepresent. A question being put to him by the 
chairman in these words: ‘ I understand that you, 
as surveyor, are made acquainted with so many 
dreadful cases of ships going to sea in an unsea- 
worthy state, that you think that some strong mea- 
sures should be taken to prevent it?” he answered, 
‘I do 

And here we may point to a fact well known to 
those connected with shipping, but which does not 
appear to have attracted the notice of the Com- 
mission. It is that when an owner, rather than 


| , 
put his vessel in repair, chooses that she shall lose 


her character, she is almost invariably allowed to 
and scarcely, if ever, 
gets a substantial repair, or anything more than an 
occasional bit of patching, sometimes not even that. 
Ships go on year after year when they are known to 
have dry rot in their timbers, until they get in such 
a state that the owner ts afraid to commence open- 
ing them lest he should have to tear them to pieces, 
and nearly rebuild them. Rather than take such a 
risk, he sells such a vessel for a mere trifle, and then 
probably she gets into the hands of some one who, 
from the small price he has paid for her, can afford 
to “let her run as long as she will 

It therefore follows that very many of these old 
vessels, which have been unable to retain their 
character at Lloyd's, are in a far worse condition 
now than when they were struck off Lloyd's class, 
Mr. Martell speaks of 700 of those vessels being 
over 20 years of age; but how many of those 
under 20 years of age would have lost their class 
if they had not been more or less defective, and 
afraid to face a surveyor. We find from Lloyd's 
Register there are upwards of 2600 vessels which 
have been classed, but which now have no cha- 
racter, and considering the great advantage of 
a class to owners in facilitating insurance and 
obtaining freight, we say there is a primd facie case 
for believing that those 2600 vessels are out of 
repair, and that many hundreds of them are, from 
after neglect, become dangerously so. 

We have not space in this number to proceed 
further with the evidence of the witnesses in 
favour of instituting a universal survey. We shall, 
however, return to it, and shall discuss the ob- 
jections raised to such a course, and the evi- 
dence, such as it is, taken in support of these ob- 
jections. 


FLAX MANUFACTURE IN FRANCE. 

M. Cornvt, formerly a pupil of the Ecole Poly- 
technique, directing engineer of the Flax Spinning, 
&e., Company, of St. Quentin, has recently made 
some interesting experiments on the economical 
conditions which attend the linen manufacture. 
The following is a brief mé of the resulta that 


found in the ‘“‘Annales du Conservatoire des Arts et 
Metiers.” ‘The results are of considerable value, 
and it is desirable that similar, and more frequent 
investigations of the same class should be carried on 
in other of our textile manufactures 

The object which M. Cornut desired to determine 
was the total power required in the ordinary condi- 
tions for the manufacture of flax. The information 
previously furnished only gave average results, in 
which the numerous conditions which affect the 
operations by each machine were more or less 
affected by a large number of individual experi- 
ments, 

To ascertain the consumption of coal, of the steam 
value of each boiler, and of the steam engines em- 
ployed, a careful account was kept of the consump- 
tion of coal for each boiler, of the water supply to 
each, and at intervals trials were made of the horse 
power of each steam engine by an indicator. The 
diagrams of this indicator were made in the mode 
proposed by Anasler. The results were carefully 
tabulated in a daily register, and at the end of each 
month a general mean was struck of all the condi- 
tions and results that had been obtained. By these 
means an accurate estimate of the total amount of 
power required for the production of a definite 
amount of material manufactured was arrived at. 





In proof of the unsecaworthiness of vessels which 


The experimenta were extended over a period of 


M. Cornut has obtained. A full account will be | 


= = = ESS 
horse power required for the quantity manufac. 
tured, and the chances of error were judged of by 
repeating them under totally different conditions 
The engines were on Woolf's plan, and constructed 
by M. soyer, of Lille. 

The following was the plan adopted for ascertain. 
ing the amount of power absorbed by each machine 
To calculate the power lost by transmission, as by 
pulleys, &c., and spinning frames, they were started 
at their normal speed of 25 turns per minute immedi. 
ately on the men ceasing work. After an interya] 
of ten minutes all the straps were placed on the 
loose pulleys of the machines, and an indication 
taken of the amount of power thus absorbed by four 
cylinders, friction of straps, &c. ‘The mean of 49 
trials gave a result of 30.41 horse power, the maxi- 
mum being 32.10 and the minimum 28.40, thus 
giving a range of about 10.90 per cent. In regard 
to the amount of power absorbed in the carding 
engines, both in work and loss by friction through 
pulleys, &c., it was found that twelve trials on four 
engines gave a mean of 8.42 horse power, with a 
range between the highest and lowest of 18.68 per 
cent. The cause of these differences of power wag 
due to the variation of the quality of the material 
placed on the feed of the engines. A mean of 29 
trials carried on under the same conditions with the 
opening and drawing engines, gave for 14 machines 
a work of 6.496 horse power with a range of 19.85 
per cent. between the maximum and minimum. Six 
roving frames with differential cones, having a total 
of 330 spindles, gave, after 27 trials, a mean of 
2.627 horse power for 100 spindles, with a maximum 
range of 9.59 per cent. The four combing engines 
absorbed on a mean of 16 trials 2.229 horse power, 
with a difference of 13.60 per cent, between the 
maximum and minimum. ‘The spinning frames had 
respectively 1480 (dry-spinning) and 2080 (wet- 
spinning) spindles. They spun from No. 6's English 
(dry) up to No. 22's dry, and in the wet from No. 
20's to No. 50's line. A mean of 100 spindles with 
dry flax give 3.21 horse power, and with 100 in the 
wet process 2.24 horse power, or 47.29 horse power 
for 1480 spindles dry, and 46.59 for 2080 spindles 
in wet spinning. The variations are considerable, 
and resulted from the constant varying condition 
of the work in hand. 

These results, obtained experimentally in the way 
described, enabled M. Cornut to arrive at an 
estimate of the total amount of force absorbed by 
the steam engines, transmission of power by straps 
and pulleys, the preparing and spinning machines. 
The trials, taken each mid-day, gave monthly means 
as to the force absorbed by the frames, as given 
below. The tabulated results thus arrived at 
during eight months gave a mean of 148.36 horse 
power for the mean work effected in all departments 
of the manufacture. The results can be con- 
trolled by adding together the power absorbed by 
each section of work, as ascertained directly by con- 
tinued experience. 

The following affords a tabular statement of the 
results M. Cornut obtained : 





Unit. | Total 








Friction and other causes fers we 3041 
4 carding engines , ann ove 2.105 | 8.42 
14 drawing frames with 156 slivers ... oe 0.464 | 7.19 
4 combing engines 0.555 2.22 
6 roving frames with 330 spindles per 100 ... 2.627 | 67 
20 spindle frames (dry) with 1480 spindles; 1 | ars 

5.2 ian 


—per 100 spindles oo 
20 spinning frames (wet) with 2080 spindles ; 
—per 100 spindles... ‘ wee ose 


Total horse power... 151.0 


The difference of this total and that already give? 
is only 2.64 per cent. of error, a sufficient appr x- 
mation in such a case. The method employed, whet 
fully described, is remarkably simple, even suffi- 
ciently so as to be used by an ordinary workman, 
any branch of textile manufactures. It would be 
highly advantageous to manufacturers to adopt such 
|a method universally, for not only would a series 0 
difficult and uncertain points be cleared up, but 4 
check would be afforded in each stage of the mant- 
facture 


EXPLOSION OF A HOWARD'S BOILER 

Asout twelve months ago one of Howard's 
atent safety boilers was erected at the Great 
Vestern Cotton Works, Barton Hill, Bristol, and 
it has been in use until Monday the 29th ult., wher 
about eight o'clock in the morning an explosion 








eight months, in order to obtain the exact amount of 


occurred similar to the one that happened at Wap- 
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a 
ping on the 30th May last, and which we described at 
ges 398 and 431 of our last volume. The 

done to the building was but slight, but the ex- 
plosion resulted in the death of the stoker, Samuel 
Osmond, and a scalding of Mr, Hirst, the engineer 
ef the works. The coroner's inquiry was opened 
on the 30th ult., and adjourned till the 3rd inst., 
and again until the 7th, to get the attendance of an 
officer of the Board of ‘Trade, the final adjournment 
being until Friday, the 10th inst. In consequence 
of the important nature of the case, fourteen were 
sworn on the jury. The Board of Trade surveyor 
for Bristol, Mr. Hamerton, attended at the request 
of the coroner, and by the instructions of the Board 
of Trade. 

Isaac Merritt, the night watchman at the works, 
whose duty it was to attend to the level of the 
water in the boiler overnight, said that during the 
week before the accident the boiler seemed to be 
losing its water, he having had to run up the boiler 
three times during the night, instead of only once, 
as was usual, before he noticed the sinking of the | 
water in the glass, He did not allow the water to} 
disappear from the glass, but always filled the boiler 
to the top of the glass. About 9 in. ran out of the| 
lass between the intervals at which he visited the | 
pia c { 
boiler. This being unusual, he had told Mr, Hirst | 
about it on the Wednesday or Thursday before the | 
accident. A good deal of evaporation was constantly | 
occurring in all the boilers; he had always noticed 
4 in. or 4in. of diminution in a night in this boiler, 
but had never been obliged to fill the boiler more than 
once during the night until the week before the ac- 
ident. He thought it was an unusual leak, but 











had never seen any water until the night before | 
the accident, after a man named Gainsbury and the | 


deceased had made a careful examination. 
In summing up the coroner stated, that according | 
to evidence the explosion took place when the steat | 
yauge was at 160 lb. or 170 lb. The proper and ordi- 
nary pressure for the boiler was 200 Ib. ; but it had | 
been given in evidence that the boiler had been 
used up to 220 1b. ‘There is strong presumption | 
that not only was it worked beyond the pressure | 
for which it was constructed, but that it was in- 
tended so to be worked by the company, and by 
Mr. Hirst, the company’s engineer. Some corre- 
spondence had taken place with regard to the safety 
of this boiler, and some tie bolts had been sent to 
the works. The object of these was to prevent an 
accident of this kind. These were su plied because 
of an accident that took place at Wensing, and 
were considered to be such as would prevent a 
similar one occurring again. On the 17th of 
September Mr. Bastin, from Messrs. Howard, called 
again, and found the bolts on the premises, and 
asked whether he should assist in putting these 
bolts in. The evidence of Mr. Wilkinson, the 
manager of the works, was somewhat at variance 
with that of Mr. Bastin as to the conversation that 
took place. When Mr. Bastin called he found the 
steam indicator at 120 Ib., but was told that the 
boiler was used up to 200 lb. Mr. Wilkinson says 
that Mr Bastin said that the boiler might be worked 
at a certain pressure fora few weeks, but he had 
not power to permit any extra pressure to be put 
Mr. Wilkinson thought that the boiler was for 
200 Ib., and that to place it at 160 or 170 1b. would 
be taking something off ; while Mr, Bastin thought it 
was putting on something more than was necessary. 
Even assuming that Mr. Wilkinson's statement was 
correct, that did not remove one bit of the responsi- 
bility from the engineer. The Board of Trade inspector 
said that, if previous to the explosion he had heard 
of the leak, he should have attended to it at once, and 
that it was the duty of the engineer to look to it. The 
coroner also referred to what the inspector said with 
regard to the workmanship—“ It is evident that the 
tube had not been put in with proper Workmanship ; 
considering this, it was fully capable, however, of 
carrying a strain of 1401b. and moré.” Another 
part of Mr. Hirst’s evidence he would like to refer 
to, and that was where he said he did not think 
‘here was any danger, or he would not have gone 
on. They would remember that Mr. Hirst had | 
gone only a few steps, or he might have met with | 
the same fate as the deceased; he did not expose 
tie man to that to which he would not expose fies. 
sell. They would have to consider what the duty 
of an ordinary prudent and skilful man was. If 
th explosion took place from circumstances that 
could not be foreseen, then they would have to re- 
turn a verdict of accidental death. This leak seems 
to have been more than an ordinary one. It was 
sich as to attract the attention of the watchman 





to it. The diminution of water in the glass was 
something like 27 in. in a night. If this leak was | 
of such a nature as ought not to have been over- | 
looked, their verdict must be one of manslaughter. | 
There was no middle course for them to pursue. | 

The jury then retired, and, after an absence of | 
three-quarters of an hour, they returned to the | 
room, and, in answer to the coroner, the foreman of | 
the jury said they were unanimously agreed on a | 
verdid of manslaughter against Mr. Hirst. 

The coroner made out his warrant of commitment | 
against Mr. Hirst, but said he was willing to ac- | 
cept bail to the amount of 200/.—Mr. Hirst in 100/,, | 
and two others in 50/. each. He thought this would | 
be sufficient to meet the case. 

This is the fourth explosion of these ‘‘ patent 
safety” boilers that has occurred this year ; since the 
Wapping explosion, on May 30, there having oc- | 
curred another at a sawmill on Friday, August 22, 
by which one man was killed, and this one on Sep- 


| tember 29, by which, also, one man was killed. It 


is in the interest of those using the 600 or 700 
boilers of this class, which Mr. Howard says he has 
sold, that we draw attention to this inquiry, and to | 
the fact that, although the boiler was erected a 
twelvemonth ago, for 200lb. pressure, the verdict 
hinges upon the circumstance that tie bolts were 
not inserted into all the tubes to enable them to 
work at even 170 lb. pressure. Such tie bolts should | 
evidently now be added without further delay. 








AN EARLY SEWING MACHINE. 

So much has been written about the history of 
the sewing machine that it would seem almost im- 
possible to make any new additions to a subject 
which has been so thoroughly investigated. This 
is, however, not the case, and we have the pleasure 
of presenting our readers with the drawing and 
description of a sewing machine patented in the 
year 1790, which has just been disinterred from the 
records of the Patent Office. From a strictly legal 
point of view, the machine in question cannot, in 
our judgment, be regarded as an anticipation of 
Howe's machine, but it at all events proves un- 
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the 10th of July, 1819, his first American patent 
being taken out in 1845, and the English one in 
1846 by Mr. Thomas, of Cheapside. 

The machine we are now it to describe was 
pees here by ‘‘ Thomas Saint, cabinet maker, of 
xreenhill’s Rents, St. Sepulchre, in the county of 
Middlesex,” on the 17th of July, 1790. The patent 
—No. 1764—was granted for “an entire new method 
of making and compleating shoes, boots, &c,” and 
the portion which relates to the sewing machine runs 
thus: “‘ A, B, C, is the frame ; 1, is the reel for the 
thread; 2, is a spindle which, moving to the right, 
conveys the thread to the needle at 4, and moving 
to the left again, takes hold of the stitch, and keeps 
it tight till the needle has brought another stitch 
through the last taken, and so it goes on alternatel 
till the whole article is completely stitched ; 3, is 
the awl that makes the holes for the needle to 


| through ; 5, is a spindle that goes through the poppet 


at 6, which, by turning the spindle at 5, the awl 
and needle is worked by the cogs 15 and 16, which 
are on the spindle at 5, and the motion of this 
spindle gives motion to the prongs 26 and 27, which 
are on the spindle at 2; 14, is a cog that gives mo- 
tion to the wheel 7, which wheel og motion to 
a slide at 12, which moves along the grooves at 9 
and 10, by means of a screw that is fixed in the 


| wheel, to which slide the article is fixed for stitch- 


ing. The prong 26 goes into a hole at the slide 13, 
and gives motion to it, which draws the thread on 
the underside of the article, and holds it tight till 
the next stitch is taken, and so on till it is done ; 
22, isa shoulder that the cog at 15 works against. 
At 21, is a shoulder that the cog at 16 works against ; 
these work the poppet at 6; 19 and 20 are two 
screws to fasten the awl and needle 3 and 4 in; 23, 
is the thread passing in between the awl and needle, 
which the eye of the needle receiveth ; 24, is a screw 
to regulate the distance from the edge or side of the 
article you are stitching ; 25, is a brace or support 
to the top of the machine, The cogs 14, 15, 16, 17, 
and 18 in the spindle at 5, should be so fastened as 
to be screwed up or down according to the quality 
of the article, and fineness or coarseness of the 
stitching required.” Neither the drawing nor the 
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mistakably that the renown of the invention of the 
sewing machine belongs to this country. Up to 
this time the honour has been claimed by France 
for Thimonnier, and by America in the person of 
Elias Howe, junior. ~The Frenchman was born at 
Abreste in the year 1793, and was the son of a 
dyer at Lyons. His first patent was taken out in 
France in the year 1830, and in 1841 eighty of his 
machines were used for stitching clothing for the | 
French army. Elias Howe, junior, the American | 
claimant, was born at Spencer, Massachusetts, on 

















description are particularly clear; the point of the 
needle is shown by a broken line, and the position of 
the eye is not indicated. It is possible, however, 
that the apparently broken line may indicate a 
notch at the end of the needle in which the thread 
was held and carried through the hole already made 
by the awl. Enough, however, may be made out 
to prove that the machine produced the ‘ chain 
stitch,” and that it was not a mere suggestion, but 
that it would really work. 

Saint’s machine is not described in the otherwise 

















































































eS ee ae 





& 
vay 
, 

{ 

, o 


-~ 


Se ear aN aps 
- me A ; 
~ o “ 


; 
; 
eek 
ee 
- ra 
i 7 
: : 
t 
a 
' 
t, 
£4 
? 
: 


+ le 


Sree ns rates _ SBo ate g:. - 








.°” 
320 


ENGINEERING. 





[OctT. 17, 1 873. 


SSS ——S 





lees been in former times classed at Lloyd’s, and 
their history, character, and construction could there- 
fore easily be traced, so as to facilitate the process 
of survey, and to get them, where possible, placed 
in a seaworthy condition at the least expense and 

onvenience to the owners. With the importance 
f putting an end to the present state of things, 
Mr. Waymouth is evidently much impressed, and 
he endorses the statement that it would be a desir- 
able thing to have a survey upon all these unclassed 
vessels, being of opinion that, whoever is to do 
it, somebody should come between the shipowner 
and his vessel, and say whether she is unseaworthy 
or not, upon the principle that, although a man 
might be allowed to jeopardise his own life, he should 
not be allowed to jeopardise the lives of other 
people. 

Mr. McIver, of the Cunard line, in the same} 
in reply to the following | 





strain, says page ov, j 
question relating to the ¢ unard ships 

Queer. 9224.—You, I suppose, see no advantage in havir g | 
thein classed; have you any objection to having them | 
classed ? 

Avws.—Certainly not, as far as we are concerned. I think that 
they ought to be classed, so far as the general law is con- 
n but so far as we are concerned, it could not be of any 


cerned ; 
us, because in everything we are over the 


advantage t 
strengths. 

Quast. 9245.—You said that you would not have any 
objection to having your vessels classed. Do you think it 
advisable that all ships should be classed ¢ 

Ays.—I think so, from what I have seen in the last two or 
three years. If you will allow me I will give you another 
reason. I once got nearly cast away in an unclassed vessel 
about forty years “s I was going to the States. She was 
a wooden vessel. nad taken a passage in her along with 
my sister because I knew the captain of the ship. She was 
loaded with steam engines and coals. I shall not mention 
the ports or the owners, because they are all dead and gone, 
the captain included. Off the Azores we fell in witha gale 
of wind. It only lasted for twelve hours, but if it had lasted 
for twenty-four hours she would have gone down. The 
captain came to me and said, “ If I had known she was as 
bad as this I would not have let you come.” He said, “ Her 
beams are away from the sides.” I said, “I know that she 
is making water very rapidly, because it is coming out as 
clear as it went in,” and they were pumping every two hours 
and so forth. Now, I do not mean to say that there may 
not be culpability in the owners, but sometimes it is ignorance. 
So it was in that case; they did not believe that the = was 
as bad as she was. My remark to the captain was, “‘ When 
you go home you had better throw up command of this vessel 
or you will lose your life.” He did so, but in some way or 
other he mixed up Mr. Melver’s name with it. The owners 
said “ Mr. Melver is frightened.” The captain said, “ No, he 
is not frightened, but he knowstoomuch.” He said, “I will 
give up the ship.” Now to show you that I did not think 
there was any intentional culpability on the part of the 
owners, but simply ignorance, or simply they could do what 
I could not do, because | knew too much, they gave that 
ship to the mate, and sent that vessel away in his charge for 
a long voyage, and she did it safely. The next voyage she 
was never heard of. Now, any sort of classing, I think, 
would have prevented that ship from going to sea. 

This is the answer of one of the principal repre- 
sentatives of the great lines of ocean steamers to 
the objections raised against their vessels being 
placed under compulsory survey as well as the 
smaller class of shipowners 

Turning next to the evidence of Mr. Martell, the 
chief surveyor of Lloyd’s Register of Shipping, we 
find, on page 425, in answer to the question, ‘ From 
seeing so much of the mercantile marine as you do, 
is it your impression that there are a great number 
of unseaworthy ships which are allowed to go to 
sea?” “*T have no hesitation in saying that a large 
number of mercantile ships daily go to seain a very 
unsatisfactory condition; in a defective condition, 
not only as regards the hull, but likewise as re- 
gards the outfit, the sails, spars, rigging, and such 
like, which are of great importance, as well as the 
hull.” 

And we are told by Mr. Martell that there are 
upwards of 700 ships, recorded in Lloyd’s Register, 
exceeding twenty years of age, some of them over 
thirty, and others over forty years of age, which 
originally held a class, but have lost it, and he 
says, ** We know that a large number of them are 
in a defective condition. We know from existing 
reports, and from our records in the office, that such 
is the case with many of them, and we are morally 
certain that a large number of the others are de- 
fective.” 

Speaking of the wrecks on the north-east coast, 
he drew attention to what is well known, although 
often lost sight of, especially in wreck statistics, 
that a large proportion of the wrecks is due, not to 
the vessels being embayed and driven on a lee shore, 
but to their straining and leaking from unsea- 
worthiness when caught in a storm, when, as a last 
resort, the captain runs her ashore, or on the 
nearest sand to try to aave the life on board. 


have come under his notice, some of them now 
running, others having already reached the goal by 
foundering with all hands, Mr. Martell read ex- 
tracts from the reports made on them by Lloyd's 
surveyors to their Committee before their characters 
were atruck out of the book. These reports are 
exceedingly striking and interesting, but we have 
not at present space to quote them. They are hard 
matters of fact which no amount of sophistry can 
misrepresent. A question being put to him by the 
chairman in these words: ‘I understand that you, 
as surveyor, are made acquainted with so many 
dreadful cases of ships going to sea in an unsea- 
worthy state, that you think that some strong mea- 
sures should be taken to prevent it?” he answered, 
‘I do 

And here we may point to a fact well known to 

those connected with shipping, but which does not 
appear to have attracted the notice of the Com- 
mission. It is that when an owner, rather than 
put his vessel in repair, chooses that she shall lose 
her character, she is almost invariably allowed to 
run on from bad to worse, and scarcely, if ever, 
gets a substantial repair, or anything more than an 
occasional bit of patching, sometimes not even that. 
Ships go on year after year when they are known to 
have dry rot in their timbers, until they get in such 
a state that the owner ts afraid to commence open- 
ing them lest he should have to tear them to pieces, 
and nearly rebuild them. Rather than take such a 
risk, he sells such a vessel for a mere trifle, and then 
probably she gets into the hands of some one who, 
from the small price he has paid for her, can afford 
to “let her run as long as she will.’ 
It therefore follows that very many of these old 
vessels, which have been unable to retain their 
character at Lloyd's, are in a far worse condition 
now than when they were struck off Lloyd's class, 
Mr. Martell speaks of 700 of those vessels being 
over 20 years of age; but how many of those 
under 20 years of age would have lost their class 
if they had not been more or less defective, and 
afraid to face a surveyor. We find from Lloyd's 
Register there are upwards of 2600 vessels which 
have been classed, but which now have no cha- 
racter, and considering the great advantage of 
a class to owners in facilitating insurance and 
obtaining freight, we say there is a primd facie case 
for believing that those 2600 vessels are out of 
repair, and that many hundreds of them are, from 
after neglect, become dangerously so. 

We have not space in this number to proceed 
further with the evidence of the witnesses in 
favour of instituting a universal survey. We shall, 
however, return to it, and shall discuss the ob- 
jections raised to such a course, and the evi- 
dence, such as it is, taken in support.of these ob- 
jections. 


FLAX MANUFACTURE IN FRANCE. 

M. Cornvt, formerly a pupil of the Ecole Poly- 
technique, directing engineer of the Flax Spinning, 
&e., Company, of St. Quentin, has recently made 
some interesting experiments on the economical 
conditions which attend the linen manufacture. 
The following is a brief résumé of the results that 
M. Cornut has obtained. A full account will be 
found in the ‘“‘Annales du Conservatoire des Arts et 
Metiers.” ‘The results are of considerable value, 
and it is desirable that similar, and more frequent 
investigations of the same class should be carried on 
in other of our textile manufactures. 

The object which M. Cornut desired to determine 
was the total power required in the ordinary condi- 
tions for the manufacture of flax. The information 
previously furnished only gave average results, in 
which the numerous conditions which affect the 
operations by each machine were more or less 
affected by a large number of individual experi- 
ments, 

To ascertain the consumption of coal, of the steam 
value of each boiler, and of the steam engines em- 
ployed, a careful account was kept of the consump- 
tion of coal for each boiler, of the water supply to 
each, and at intervals trials were made of the horse 
power of each steam engine by an indicator. The 
diagrams of this indicator were made in the mode 
proposed by Anasler. The results were carefull 
tabulated in a daily register. and at the end of oak 
month a general mean was struck of all the condi- 
tions and results that had been obtained. By these 
means an accurate estimate of the total amount of 
power required for the production of a definite 
amount of material manufactured was arrived at, 
The experiments were extended over a period of 


horse power required for the quantity manufac. 
tured, and the chances of error were judged of } 

repeating them under totally different conditions, 
The engines were on Woolf's plan, and constructed 
by M. Boyer, of Lille. 

The following was the plan adopted for ascertain. 
ing the amount of power absorbed by each machine. 
To calculate the power lost by transmission, as hy 
pulleys, &c., and spinning frames, they were started 
at their normal speed of 25 turns per minute immedi. 
ately on the men ceasing work. After an interya] 
of ten minutes all the straps were placed on the 
loose pulleys of the machines, and an indication 
taken of the amount of power thus absorbed by four 
cylinders, friction of straps, &c. The mean of 49 
trials gave a result of 30.41 horse power, the maxi- 
mum being 32.10 and the minimum 28.40, thus 
giving a range of about 10.90 per cent. In regard 
to the amount of power absorbed in the carding 
engines, both in work and loss by friction through 
pulleys, &c., it was found that twelve trials on four 
engines gave a mean of 8.42 horse power, with a 
range between the highest and lowest of 18.68 per 
cent. The cause of these differences of power was 
due to the variation of the quality of the material 
placed on the feed of the engines. A mean of 22 
trials carried on under the same conditions with the 
opening and drawing engines, gave for 14 machines 
a work of 6.496 horse power with a range of 19.85 
per cent. between the maximum and minimum. Six 
roving frames with differential cones, having a total 
of 330 spindles, gave, after 27 trials, a mean of 
2.627 horse power for 100 spindles, with a maximun 
range of 9.59 per cent. The four combing engines 
absorbed on a mean of 16 trials 2.229 horse power, 
with a difference of 13.60 per cent. between the 
maximum and minimum. ‘The spinning frames had 
respectively 1480 (dry-spinning) and 2080 (wet- 
spinning) spindles. They spun from No. 6's English 
(dry) up to No. 22's dry, and in the wet from No. 
20's to No. 50's line. A mean of 100 spindles with 
dry flax give 3.21 horse power, and with 100 in the 
wet process 2.24 horse power, or 47.29 horse power 
for 1480 spindles dry, and 46.59 for 2080 spindles 
in wet spinning. The variations are considerable, 
and resulted from the constant varying condition 
of the work in hand. 

These results, obtained experimentally in the way 
described, enabled M. Cornut to arrive at 
estimate of the total amount of force absorbed by 
the steam engines, transmission of power by straps 
and pulleys, the preparing and spinning machine. 
The trials, taken each mid-day, gave monthly mean 
as to the force absorbed by the frames, as give 
below. The tabulated results thus arrived # 
during eight months gave a mean of 148.36 horse 
power for the mean work effected in all department 
of the manufacture. The results can be com 
trolled by adding together the power absorbed by 
each section of work, as ascertained directly by con 
tinued experience. 

The following affords a tabular statement of the 
results M. Cornut obtained : 








Unit. | Total 

Friction and other causes a on 30.41 
t carding engines - nies ese 2.105 8.43 
| 14 drawing frames with 156 slivers ... vee 0.464 | 7.19 
4 combing engines , 0.555 | 22 


6 roving frames with 330 spindles per 100 ...' 2.627 | 84 
20 spindle frames (dry) with 1480 spindles; 

—per 100 spindles _.. ; ose 

20 spinning frames (wet) with 2080 spindles ; A aa 

—per 100 spindles... on an oo 2.24 | 460° 

aa 

151.0 


3.21 475 


Total horse power eve 


The difference of this total and that already giv 
is only 2.64 per cent. of error, a sufficient Pe 
mation in such a case. The method employed, whe 
fully described, is remarkably simple, even § 
ciently so as to be used by an ordinary workmas, ® 
any branch of textile manufactures. It would » 
highly advantageous to manufacturers to adopt sue 
a method universally, for not only would a series © 
difficult and uncertain points be cleared up, but! 
check would be afforded in each stage of the man 
facture. 


EXPLOSION OF A HOWARD'S BOILEB 

Asovt twelve months ago one of Howard! 
— safety boilers was erected at the Gr# 
Vestern Cotton Works, Barton Hill, Bristol, 
it has been in use until Monday the 29th ult., whe 
about eight o’clock in the morning an explos® 











In proof of the unseaworthiness of veesels which 


eight months, in order to obtain the exact amount of 


occurred similar to the one that happened at War 
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ping on the 30th May last, and which we described at 
398 and 431 of our last volume. ‘The 

‘one to the building was but slight, but the ex- 
plosion resulted in the death of the stoker, Samuel 
Osmond, and a scalding of Mr, Hirst, the engineer 
ef the works. The coroner’s inquiry was opened 
on the 30th ult., and adjourned till the 3rd inst., 
and again until the 7th, to get the attendance of an 
officer of the Board of Trade, the final adjournment 
being until Friday, the 10th inst. In consequence 
of the important nature of the case, fourteen were 
sworn on the jury. The Board of Trade surveyor 
for Bristol, Mr. Hamerton, attended at the request 
of the coroner, and by the instructions of the Board 
of Trade. 

Isaac Merritt, the night watchman at the works, 
whose duty it was to attend to the level of the 
water in the boiler overnight, said that during the 
week before the accident the boiler seemed to be 
losing its water, he having had to run up the boiler 
three times during the night, instead of only once, 
as was usual, before he noticed the sinking of the 
water in the glass. He did not allow the water to 
disappear from the glass, but always filled the boiler 
to the top of the glass. About 9 in. ran out of the 
glass between the intervals at which he visited the 
boiler. This being unusual, he had told Mr, Hirst 
about it on the Wednesday or Thursday before the 
accident. A good deal of evaporation was constantly 
occurring in all the boilers; he had always noticed 
$ in. or 4in. of diminution in a night in this boiler, 
but had never been obliged to fill the boiler more than 
once during the night until the week before the ac- 
cident. He thought it was an unusual leak, but 
had never seen any water until the night before 
the accident, after a man named Gainsbury and the 
deceased had made a careful examination. 

In summing up the coroner stated, that according 
to evidence the explosion took place when the steam 
gauge was at 160 lb. or 170 Ib. The proper and ordi- 
nary pressure for the boiler was 200 lb. ; but it had 
been given in evidence that the boiler had been 
used up to 220 lb. There is strong presumption 
that not only was it worked beyond the pressure 
for which it was constructed, but that it was in- 
tended so to be worked by the company, and by 
Mr, Hirst, the company’s engineer, Some corre- 
spondence had taken place with regard to the safety 
of this boiler, and some tie bolts had been sent to 
the works. The object of these was to prevent an 
accident of this kind. These were supplied because 
of an accident that took place at Wapping, and 
were considered to be such as would prevent a 
similar one occurring again. On the 17th of 
September Mr. Bastin, from Messrs. Howard, called 
again, and found the bolts on the premises, and 
asked whether he should assist in putting these 
bolts in. The evidence of Mr. Wilkinson, the 
manager of the works, was somewhat at variance 
with that of Mr. Bastin as to the conversation that 
took place. When Mr. Bastin called he found the 
steam indicator at 120 Ib., but was told that the 
boiler waa used up to 200 lb. Mr. Wilkinson says 
that Mr Bastin said that the boiler might be worked 
at a certain pressure for a few weeks, but he had 
Lot power to permit any extra pressure to be put 
on. Mr, Wilkinson thought that the boiler was for 
200 Ib., and that to place it at 160 or 170 1b. would 
be taking something off ; while Mr. Bastin thought it 
was putting on something more than was necessary. 
Even assuming that Mr. Wilkinson's statement was 
correct, that did not remove one bit of the responsi- 
bility from the engineer. The Board of Trade inspector 
said that, if previous to the explosion he had heard 
of the leak, he should have attended to it at once, and 
‘hat it was the duty of the engineer to look to it. The 
coroner also referred to what the inspector said with 
regard to the workmanship—* It is evident that the 
tude had not been put in with proper Workmanship ; 
considering this, it was fully capable, however, of 
carrying a strain of 140lb. and more.” Another 
part of Mr. Hirst’s evidence he would like to refer 
%, and that was where he said he did not think 
re was any danger, or he wonld not have gone 

They would remember that Mr, Hirst had 
© only a few steps, or he might have met with 
same fate as the deceased; he did not expose 
we man to that to which he would not expose him- 
They would have to consider what the duty 
of an ordinary prudent and skilful man was. If 
te explosion took place from circumstances that 
could not be foreseen, then they would have to re- 
tura a verdict of accidental death. This leak seems 
to have been more than an ordinary one. It was 
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80 ‘ s . 
+83 to attract the attention of the watchman 


to it. The diminution of water in the glass was | the 10th of July, 1819, his first American patent 


something like 27 in. in a night. If this leak was 


being taken out in 1845, and the English one in 


of such a nature as ought not to have been over- | 1846 by Mr, Thomas, of Ch 


looked, their verdict must be one of manslaughter. 
There was no middle course for them to pursue. 

The jury then retired, and, after an absence of 
three-quarters of an hour, they returned to the 
room, and, in answer to the coroner, the foreman of 
the jury said they were unanimously agreed on a 
verdid of manslaughter against Mr. Hirst. 

The coroner made out his warrant of commitment 
against Mr. Hirst, but said he was willing to ac- 
cept bail to the amount of 200/.—Mr. Hirst in 100/., 
and two others in 50/. each. He thought this would 
be sufficient to meet the case, 

This is the fourth explosion of these ‘patent 


safety” boilers that has occurred this year ; since the | 


Wapping explosion, on May 30, there having oc- 
curred another at a sawmill on Friday, August 22, 


| 


| 





by which one man was killed, and this one on 7 
t 


tember 29, by which, also, one man was killed. 
is in the interest of those using the 600 or 700 


boilers of this class, which Mr. Howard says he has | 


sold, that we draw attention to this inquiry, and to | 


the fact that, although the boiler was erected a 
twelvemonth ago, for 2001lb. pressure, the verdict 
hinges upon the circumstance that tie bolts were 


not inserted into all the tubes to enable them to | 


work at even 170 lb. pa Such tie bolts should 
evidently now be added without further delay. 








AN EARLY SEWING MACHINE. 


So much has been written about the history of | 


the sewing machine that it would seem almost im- | 


possible to make any new additions to a subject | 


which has been so thoroughly investigated. 
is, however, not the case, and we have the pleasure 


This | 


of presenting our readers with the drawing and | 


description of a sewing machine patented in the 
year 1790, which has just been disinterred from the 
records of the Patent Office. 
point of view, the machine in question cannot, in 
our judgment, be regarded as an anticipation of 
Howe's machine, but it at all events proves un- 
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From a strictly legal | 


The machine we are now t to describe was 
saan here by ‘* Thomas Saint, cabinet maker, of 

reenhill's Rents, St. Sepulchre, in the county of 
Middlesex,” on the 17th of July, 1790. The patent 
—No. 1764—was granted for ‘‘an entire new method 
of making and compleating shoes, boots, &c,” and 
the portion which relates to the sewing machine runs 
thus: “ A, B, C, is the frame ; 1, is the reel for the 
thread; 2, is a spindle which, moving to the right, 
conveys the thread to the needle at 4, and moving 
to the left again, takes hold of the stitch, and keeps 
it tight till the needle has brought another stitch 
through the last taken, and so it goes on alternately 
till the whole article is completely stitched ; 3, is 
the awl that makes the holes for the needle to pass 
through ; 5, is a spindle that goes through the poppet 
at 6, which, by turning the spindle at 5, the awl 
and needle is worked by the cogs 15 and 16, which 
are on the spindle at 5, and the motion of this 
spindle gives motion to the prongs 26 and 27, which 
are on the spindle at 2; 14, is a cog that gives mo- 
tion to the wheel 7, which wheel gives motion to 
a slide at 12, which moves along the grooves at 9 
and 10, by means of a screw that is fixed in the 
wheel, to which slide the article is fixed for stitch- 
ing. The prong 26 goes into a hole at the slide 13, 
and gives motion to it, which draws the thread on 
the underside of the article, and holds it tight till 
the next stitch is taken, and so on till it is done ; 
22, isa shoulder that the cog at 15 works against. 
At 2], is a shoulder that the cog at 16 works against ; 
these work the poppet at 6; 19 and 20 are two 
screws to fasten the awl and needle 3 and 4in; 23, 
is the thread passing in between the aw! and needle, 
which the eye of the needle receiveth ; 24, is a screw 
to regulate the distance from the edge or side of the 


| article you are stitching ; 25, is a brace or support 


to the top of the machine, The cogs 14, 15, 16, 17, 
and 18 in the spindle at 5, should be so fastened as 
to be screwed up or down according to the quality 
of the article, and fineness or coarseness of the 
stitching required.” Neither the drawing nor the 
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mistakably that the renown of the invention of the 
sewing machine belongs to this country. Up to 
this time the honour has been claimed by France 
for Thimonnier, and by America in the person of | 
Elias Howe, junior. The Frenchman was born at 
Abreste in the year 1793, and was the son of a | 
dyer at Lyons. His first patent was taken out in 
France in the year 1830, and in 1841 eighty of his 
machines were used for stitching clothing for the | 














description are particularly clear; the point of the 
needle is shown by a broken line, and the position of 
the eye is not indicated. It is possible, however, 
that the apparently broken line may indicate a 
notch at the end of the needle in which the thread 
was held and carried through the hole already made 
by the awl. Enough, however, may be made out 
to prove that the machine produced the “ chain 
stitch,” and that it was not a mere suggestion, but 


French army. Elias Howe, junior, the American | that it would really work. 


claimant, was born at Spencer, Massachusetts, on 


Saint's machine is not described in the otherwise 
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en i “ Abridgments of Specifications | 3 ft. wide, and 18 in number, giving a total width 


carefully preparec f§ 
relating to Sewing and Embroidery” issued by the 


‘ommiasioners of Patents, nor does it appear under | little le 1 
a aeaina : + We are|rule says that for marine high-pressure boilers the 


“Sewing Machines” in their indexes. — 
almost tired of complaining of the manner in which 
the patents, especially the old ones, have been in- 
dexed, and we trust that the Commissioners will 


now think fit to devote a portion of their very) 


large surplus fund to the preparatio 
thoroughly exhaustive indexes. Every specification 


Bh 


yether according to the title (which is oft 
tirely delusive), but according to th 


ject of the patent. ‘The very old sp: 
need, so to speak, to be 
language, and we must not have 
the sense of “‘steam engines,” confused with ma- 
chines for extinguishing fires, nor can we tolerate 
such a blemish as is to be found in the index to 
the “ Hydraulic” series of Al ridgments, where 
Giffard’s injector is treated aa an eneu ! 


transia‘ 


RULES OF THUMB. 

We last week called attention to certain rules of 
the above character, published in the Nawfical 
Magazine, and citichoed in Naval Science for this 
month. Without taking any side in the discussion 
to whether the rules were or were not reliable, 


as 
we showed that the illustrations brought forward 
by Naval Science to refute the rules were ré ally 
altogether in their favour; the rules of thumb in the 


nstances quoted being really poss 
accuracy beyond that we are accustomed to expect 


sed of a degree of 


in rules under that name. 

In reference to the s«.s. Elbe, we remarked that 
the objection was based upon an assumption that 
the average indicated horse power in this vessel on 
the voyage per square inch of large piston was 
within 2} per cent.* of that developed in the De- 
vastation per square inch of piston when the latter 
was running the measured mile. Our readers are 
aware that the indicated horse power per square 
inch of large piston in compound engines, referring 
all the power to the large piston, is generally 
somewhat less than it is per square inch of piston 
in common engines. We might have put our 
objection in another form; the indicated power 
stated is actually 14 per cent. greater per square 
inch of large piston than that obtained in the De- 
vastation on her six hours’ run. 

Naval Science proceeds: ** Rule VL. is a corollary 
of the preceding one, and is to the effect that ‘the 
total width in feet of all the furnaces will be about 
the same as the consumption in tons of coal per 
day.’ ” 

We are at a loss to discover the link that 
Science seems to have observed between these two 
rules, or how the one can be called a corollary of 
the other. The one tells us that the consumption 
in tons will be a certain proportion of the area of 
the piston; the « ther that the consumption in tons 
will be nearly equal to the total width of the 
furnaces in feet. A corollary is, in the sense the 
we rd, an 


Naral 


readers of Naval Sci will attach to th 
inference from a preceding conclusion; but there is 
really no connexion between these two rules. 

The consumption in tons per day is stated to 


be the average consumption. In comparing the 


result of the rule with the performance of the 


Devastation we must deal with the average con- 

sumption in the Devastation when under steam 

‘The total width of her furnac is stated to be 

LOL ft. Wesay that the average consumption on | 

these furnaces will not much, if at all, exceed 

10] t per day, taking the average over all the 
uming days of the Devastation. 

Lhe n re fa t of intr lucing the Devastation at all 
into this er s ws a great want of judg nt 
on the part of t ntrit yr to N t Sea . 
rule of thumb for averagec im} n in merchant 


vessels, where the dimensions of the boilers are fixed, 
on the principle of giving the best result in economy, 
cannot be tested by the proportions adopted in a 


man-of-war, where weight and space are both of 
such importance. The meaning of the rule is evi- 
dently that the consumption in merchané ressels is at 


the rate of about one ton per foot width of fur- 
nace. Take the Elbe, the other example introduced 
by Naral Science; it is a merchant vessel, and ac- 
cording to the rule of thumb, No. V., its average 
consumption is 50 tons per day. Its furnaces are 





® On page 299 of our last number, middle column, line 36 
from bottom, “.97¢" was, by a typographical error, printed 
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n of new and | equally important factor in the 
| sumption, we may remark that average consumption 
uld be carefully perused and indexed, not alto- | 1s not in proportion to firegrate, 

; ften en- | measure restricted by the size of the ashpit. 
essential ob-| length of bars is regulated in practice to be that 
ifications will 
lated into modern | of coal, and the effect is to give the result a nearly 














of 54ft. The consumption would therefore be a 
ss than one ton per foot of width. But the 


consumption is generally less than that given in 
the rule. 

With respect to the effect of difference in length 
of firebars, which Naval Science seems to say is an 
estimate of con- 


but is in a great 
The 


which will give most steam from a given quantity 


“fire engines” in | uniform consumption per foot of front in furnaces 


having the same height of ashpit. Where practice 
isso variable a rule of thumb can only be expected 
to give a fair mean, and this we think is the cha- 
racter of the rule in question. 

“Rule VIIL.—For a maximum speed of 10 knots 
per hour the diameter in inches of one of the 
cylinders of a pair of engines is about 1.4 times the 
beam of the vesselin feet... .” 

“Rule VIII.—For any other maximum speed 
multiply the above result by that other speed and 
divide by 10.” 

Says Naval Science, “In the first place we may 
consider the amount of scientific reasoning entering 
into the composition of Rules VII. and VIII. The 
diameter of a cylinder should be governed prin- 
cipally by the following considerations : ‘The speed 
of the ship, her displacement, area of immersed 
midship section, her form, the pressure of the 
boilers, and the length and number of strokes. 

.... The writer proceeds to demonstrate the 
difficulty of the problem, as if his object were 
to show how much need there was for some simple 
rule of thumb for an average result in average 
vessels. He seems to think that the author of the 
rules is ignorant of the scientific principles in- 
volved in the practical problems proposed in these 
rules, because he has so completely bereft these 
rules of all scientifte details. The critic appears to 
be overLurdened with a sense of the precious dis- 
tinction there is between such as ectabes has 
‘studied the subject from a scientific point of view” 
with the Report of the Committee on Designs as a 
Tyro’s Guide—and practical men who, he thinks, may 
be misled by these rules. There are some who 
never get beyond a scientific point of view, and that 
point seems to be, with the contributor to Naval 
Science, that everything in{the design of a steamer is 
in accordance with the law of power varying as the 
cube of the speed of the ship. A practical man 
who has got a little beyond this point will be likely 
to know that as arule the vessels having the highest 
speed of hull have also the highest speed of pistons, 
and that as a rule the faster the steamer the greater 
is the average pressure per square inch of piston. 
Now take one of these elements, that of speed. Sup- 
pose that in 10-knot steamers the piston speed is 
400 ft. per minute, in 13-knot steamers 520 ft., and 
suppose that the diameters of the pistons in the two 
steamers are as their speeds, say, 60 in. and 78 in., 
and that the effective pressure is the same in both, 
would the power not be in proportion to the cube of 
the speed of the vessel? We, looking at the ques- 
tion from a practical point of view, and taking note 
of things as they are, see much to justify the rule 
as stated as am expression of what is the average 
practice in merchant steamers. Our readers who 
are familiar with marine engineering know very 
well that, whether it be scientific or not, it is a 
practical fact that the fastest steamers have in 
general the fastest pistons, and that although there 
are many exceptions to the rule, it is so general that 
none but one who had done nothing but study from 
a ‘* scientitic point of view” only could have over- 
looked the fact in the construction of practical rules 
of thumb such as these are. 

It is hardly fair that the contributor to Naral 
Science should misrepresent the article in the 
Nautical Magazine as having been written in 
ignorance of the scientific principles governing 
the performance of steamships. The Nautical 
Vagazine, in the following sentence, which is sup- 
pressed by Naval Science, refers to these prin- 
ciples, and justifies their omission: ‘This rule 
is not correct in principle, but as the speed is gene- 
rally not far from 10 knots, and as for greater 
speeds the engines generally give proportionately 
greater power, this approximation is frequently not 
far from the truth.” Here it is explained how the 
power comes to be in proportion to the cube of the 


} 





speed. ‘The area of the cylinder is as the of 
the speed, and the power given out on the Sale 
area is about as the speed of the ship, therefore the 
total power is as the cube of the speed. In the 
examples introduced by Naval Science this practical 
fact is ignored, and our contemporary suppresses 
also the statement made by thé Nautical Magazine, 
that, in the approximation it is supposed that the 
speed would not be far from 10 knots. The compari- 
son, therefore, with a steamer at 17.36 knota must 
have been made from a very elevated scientific point 
of view. A man of merely ordinary intelligence 
would have seen at once that 17.36 is very far from 
10 knots; he would also have seen that the Holy- 
head mail steamers were not typical steamers, re- 
presenting the average performance of average 
steamers. But science is sometimes not sense, and 
perhaps that is not a misleading criticism. 

The object of the Nautical Magazine is stated to 
be “ notso much to give rules that will give results 
in strict agreement with every example of steam- 
ship performance, as to give a shape to rules that 
can modified by the reader, by altering the 
multiplier or divisor to be in accordance with his 
experience, and to give them a form so simple that 
their application may be more an amusement than 
a tedious calculation.” We think such an object 
& very proper one, and we would be glad to see 
the exampleimitated. The data given, being only 
the beam of the vessel and the class of engine, cer- 
tainly afford but a very slender foundation for the 
approximation to consumption for a given speed; 
but with only these particulars the rule must be in 
the form given to it. It is evidently meant for 
screw steamers ; the practical man knows that the 
typical merchant steamer is a screw steamer, and he 
will not test these rules neither by men-of-war, by 
the Holyhead mail steamers, nor by Indian troop 
ships. 

That the Serapis, a vessel 49 ft. beam, steams 
10 knots an hour with common engines on 42} tons 
of coal per day, is stated by Naval Science against 
these rules ; but it might be also stated against all 
merchant steamers, for not one of them can equal that 
performance, which, in fact, never was performed at 
all except on the pages of our contemporary, This 
vessel is quoted in opposition to “‘ Rule LX., that the 
square of the beam of a vessel in feet gives the tons 
of coal for a speed of 10 knots per hour for 40 days, 
50 days, or 60 days, according as the engines are 
common, surface condensing, or compound, Welsh 
steam coal is meant.” 

“ Rule X.—For other speeds multiply the square 
of the beam in feet by the cube of the speed in knots, 
and divide by 1000.” 

For similar forms of hull, and similarly efficient 
engines and boilers, there will be such a relation be- 
tween the performances of different vessels, as is set 
forth in this rule. Whether the numbers 40, 50, and 
60 are the best values for the constants, we are un- 
able to say ; but in several instances where we have 
applied them, the result seems to be corroborative. 
There is no doubt a great disparity between the per- 
formances of different steamers by different makers ; 
but the object of these rules is not to grapple with 
these differences, but to make them visible. The 
object of Naval Science is apparently to create the 
differences, for even in the case of the Serapis the 
rule makes none. 

Having begun with the Devastation and the Elbe, 
Naval Science might have continued with the same 
examples to illustrate all the rules. The engives of 
the Devastation were intended to give a maximum 
speed of 13 knots. In the words of Mr. Reeds 
‘*12-knot speed or thereabouts (probably 13 at the 
mile).” We have the performance at the mile ac- 
tually 13.84, and we shall be nearly correct if we 
take the Devastation as having a maximum speed 
of 13 knots on the voyage. What should be the 
diameter of the cylinders according to Rules 
VIL. and VIII. The beam of the Devastation 1 
62 ft. 3 in. 

62.25 x 1.4x 1.8=-113.295. 

This would be the diametér if for a pair of cy- 
linders; but there are four cylinders. We must 
therefore multiply this by 

2=.707. 
118,295 x .707 = 804, in. 

But the actual diameter is 80in.; surely Naval 
Science has at random remarkably corroborated this 
rule of the Nautical Magazine. . 

Take also the Elbe ; her beam is 40.2 ft. We do 
not know her speed, but we can estimate the max- 
mum speed on the voyage by the above rules, and 
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leave it to be objected to, or corroborated, as the 
case may be. There is one low-pressure cylinder, 


112 in. diameter. 
112 —13.9 knots. 
2x 40.2 





The criticism of Naval Science on Rules IX. and X. 
is as follows: ‘* These last two rules are evidently 
founded upon much the same basis as the preceding, 
and the same reasoning applies. It appears almost 
an absurdity that, when such important data as we 
have referred to are left out, the quality of the coal 
should actually be particularised. H.M. Indian 
troop-ship Serapis is a well-known vessel; and as 
caret experiments on the fuel question, extending 
over a series of eight or ten voyages, have been 
made with her, we may take her as a very trust- 
worthy example, Her beam is 49 ft., and she is 
fitted with simple direct-acting engines, with sur- 
face condensers. The present working pressure is 

‘s We shall be quite on the safe side if we consider 
these engines as ‘ common,’ because, although fitted 
with surface condensers, the pressure of 161b. is 
primd facie, 80 much less economical than the 25 Ib. 
quoted by the author, that any advantage resulting 
from the use of surface condensers will be com- 
pensated for. We shall then have 49*=2401 tons 
consumption for 40 days. According to the returns 
of the experiments above referred to, the consump- 
tion of Welsh coal for a space of 648 hours (27 
days) at a speed of about 10 knots, was 1144 tons. 
This corresponds for a period of 40 days to a con- 
sumption of 1694 tons, showing an error of more 
than 40 per cent. in the result by the rule.” 

We said, in our article on this subject last week, 
that the result all through the rules was of the 
same character in respect to Naval Science, that it 
was utterly erroneous, as we had shown it was in 
its criticism of the rules we then noticed. We will 
conclude our present article with an analysis of 
the criticism last quoted. The writer objects to 
distinguishing the coal as Welsh. If he had given 
what he read on this subject in reference to the 
very trials he has quoted, he would have said that 
“Supposing the circumstances of the voyages to 
be equal, and reducing the expenditure of mixed 
coal in each case to what it would have been at the 
lower speed, it becomes, for the Serapis, 1301 tons 
...+. giving @ balance in favour of Welsh coal 
of .... 157 tons in the Serapis.” That is, the 
value of Welsh coal in the vessel selected by Naval 
Science was 13.6 per cent. higher than that of mixed 
coal, If there be this difference when only one- 
half is not Welsh coal, the difference would be a 
great deal more if more of it was not Welsh, and 
the writer in Naval Science has not read carefully 
the report of these experiments, or he would not 
bave required this explanation at our hands. 

Now for the figures he employs. He makes out 
that the consumption was 1694 tons in 40 days, in- 
stead of 2401 tons, according to the rule of thumb. 
Let us consider these figures. Referring to the re- 
port of the experiments we find, at page 1 of the 
“ Annual of the Royal School of Naval Architecture 
and Marine Engineering for 1873,” the following: 
“The Serapis is one of the five large iron ships 
built specially for Indian troop service. Two 
voyages are made from Portsmouth and Queens- 
town to Bombay, vid the Suez Canal, during the 
Indian trooping season, which commences at the 
latter end of September and lasts about six months. 
The average speed throughout the voyage is sup- 
posed to be about 9 knots per hour.” The con- 
sumption quoted above by Naval Science follows in 
the same article—the 1144 tons of Welsh coal in 
648 hours. That consumption corresponds there- 
fore to a 9-knot speed, not 10 knots, as stated by 
Naval Science; and to get the consumption for 
10 knots for 40 days we have 


1694. ( +) =2324 tons. 
9 


But according to Naval Science the Nautical’s rule will 


of thumb gives 2401 tons. Naval Science is not 
satisfied with the result ! 

Let us apply this rule to the Devastation. The 
eam 18 62.25 ft., the engines are between the sur- 
face condenser and the common type ; the number of 
“ay8 coal in the square of the beam should there- 
fore be 45 for 10 knots, 


a 86.1 tons per day. 
J 





The Devastation was originally designed to carry 

~ 
coals for 4000 miles at a 10-knot speed, that is for 
64 days’ steaming : 


The original estimate was 1600 tons, but it has been 
found that the combustion is less than it was ex- 
pected to be, and we believe that even the con- 
tributor to Naval Science could not, by all the mathe- 
matics he is so proud of possessing, arrive at a closer 
—— than the above 1435 tons, which is 
obtained by the Nawufical’s rule of thumb. 


NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 
Come Pig-Iron Market.—The warrant market was 
decidedly firm during the latter part of last week, and a 
a om Frida as des wie =~ aes dep te 

was paid on Friday; i ice on bein 

115s. 94. On Monday, after being firm during ome 
from 116s. to 1166. 6d., it became dull during the afternoon, 
and closed at 115s. The opening price yesterday was 
113s. 9d., and a fair amount of business was from that 
point up to 114s. 9d., at which sellers remained and buyers 
offered 114s. 6d. The activity in the malleable iron trade, 
and good general demand for local ———. afforded 

wi 





legitimate grounds for an advance in value eek, but 
now the more threatening of the money market tends 
to make buyers cautious. undernoted are the current 
quotations : 

No.1. No.3. 

dis & 

G.m.b, at Glasgow ese one oe 1176 1140 
Gartsherrie ,, oes eee one 1226 118 0 
Coltness ” ose ooo ove 1276 1186 
Summerlee ,, ove ose oe 1200 1160 
Carnbroe ” eee one one 1190 117 0 
Monkland n eee eee ose 1176 1140 
Clyde ps ame 
Govan, at Broomielaw eee ong 1176 1140 
Langloan,at Glasgow ... ove oh 1260 1176 
Calder @ ove ose 125 : = 0 
Glengarnock, at Ardrossan... eee 120 70 
Eglinton * ca Bee eee 
Dalmellington ,, a ae ane 
Carron, at Grangemouth, selected __... 120 0 _ 
Shotts, at Leith ... - eee ove 1250 1170 
Kinnell, at Bo’ness 7 112 0 


one ose - 117 6 
(The above all deliverable alongside.) 
Bariron ... eee ove oes oo 131. 

Nail rods ... coe eve se ove 131. 

The shipments last week amounted to 15,492 tons as against 
12,251 tons in the corresponding week last year. This is the 
first time for a number of months that the weekly ship- 
ment return has shown any increase; indeed, the total 
decrease since last Christmas is upwards of 214,000 tons, the 
weekly return being frequently only about one-half what it 
was in the corres — week last year. Business has been 
done to-day at 115s. cash down to 114s. in the forenoon, and 
to 113s. 9d. in the afternoon. 


The Finished Iron Trade.—There is still a demand 
for all descriptions of manufactured iron. Nearly all the 
makers are fully —, and have their order books filled 
for weeks a-head. It is reported that several makers refuse 
to book any more orders at present prices, Now that the 

question has been settled for the ironworkers of Cleve- 

and South Staffordshire by Mr. Rupert Kettle’s award, 

it is generally anticipated that the ruling of the arbitrator 

will also re the rate of wages among the ironworkers of 
Scotland till the end of the current quarter. 


Tannett, Walker, and Co. against Hannay and Sons, 
Tronworkers.—In the reconstruction and extension of Block- 
airn Iron Works, under the proprietorship of Messrs. Hanna 
and Sons, a large. amount of machinery, consisting chiefly 
of reversing rolling mills and “om was erected by Messrs. 
Tannett, Walker, and Co., s: and as a balance of up- 
wards of 16,0007. still remained unpaid, and a 
was refused, an action was raised last term in the Court of 
Session, claiming payment. But this was met by a counter 
action, raised by Messrs. Hannay and Sons, —— 
12s. 8d. for loss and damage sustained through the alleged 
neglect of Messrs. Tannett, Walker, and Co., to supply the 
ursuers with machi conformably to ment. con- 
joined actions came before the Lord ident of the Court of 
ession and a jury last week, the ex ion being that they 
would last eight or ten days. The Sclicitor-General 
the case for Tannett, Walker, and Co., and Mr. 
Walker was examined at some length; but after the termina- 
tion of the second = proceedings ® compromise was 
agreed upon, Messrs. and Sons consenting to pay, 
it is reported, the sum of 14,0001. in full of all claims. 


Greenock and Port Glasgow Gas Works.—Mr. Stewart, 
the manager of the Corporation Gas Works, Greenock, bas 
just intimated to Provost Neill that gasmaking has been 
commenced in the new works which have been in course of 


erection for the better of two years. The new works are 


very near tothe municipal boundary of Port Glasgow, a = q 
determined the 


cumstance which has in a measure 
authorities of the town to with Greenock for a joint 
gas supply. It is understood the Port Glasgow Works 

ill be acquired by the Greenock nee repre for the sum of 
4800/., which is the estimated value of the plant as it stood at 
last annual balance. 


Lectures on Applied Mechanics and Marine Engineering. 
—On Monday evening the first of a course of lectures on 
“Applied Mechanics and Marine Engineering” was de- 
Recess At Ee Sane ee 4 
tieable advice to intending students, Mr. Hill 
the young ic or artisan might 

ing such or similar lectures. pointed out the com- 
pli character of the mechanical powers, and said that a 
nw eihee aaatomateies oe a machine to- 


gether, without gaining or ac- 
inted with, been called the truths of 
aS I —yF- 





Hf 


oon- 
tributed so much to our stock of knowledge, and to the wel- 
fare of the world at large. It was intimated that the leo- 
tures would with explanations of the various me- 
chanical powers, and illustrations of their and 
that the concluding lectures would treat of and 


least one of these schemes will be 
date. 


The Proposed Ceylon Canal.—At their last 
Edinburgh a of a age under bo 
a report prepared by a Committee in reference to a 
canal at a 2 or he pote ap gm 
mittee urged, would vantage to 
trading with the east coast India—first, by materially 
shortening the voyage; and secondly, by providing a safe 
and convenient coaling station for steamers, and a commo- 
dious harbour for all ph of shi The Committee were 
also of opinion that were this executed, it would tend 
Cayton aid bases an tagpestans enstoo of tonto, fram Balog 

an im centre 

oe aol port on the coast of India between chiante al 
Bombay where large ships would be able to discharge their 

without the use of boats. In moving the approval 
of the report, Mr. Warrack said that so far back as the year 
1862 the Governor of Madras had surveyed the place per- 
sonally, and another survey had recently been made by 
Mr. George Robertson, of Edinburgh, at the instance of the 
Government. Those surveys had shown that the yoru" 
cutting the would only be about 
The chamber unanimously resolved to present a memorial to 
the Secretary of State for India, requesting that he would 
favourably entertain the Proposal for such an undertaking, 
and proceed as early as possible to have it executed. 


meeting the 


E 





NOTES FROM SOUTH YORKSHIRE. 
Sheffield United Gae Light : ag dune Ther 
he, nit as "8 —The re- 
rt of this Com Foon ghee the half year of 
BO,021L. out of which 10 per cent. is to be paid on A stock 
10 per cent. on B stock, and 7% per cent. on the new 
101, shares (91. paid up). The report speaks of the 
very difficult question of the supply of coal and 
but does not enter into details, asa matter of policy. 


Sady Soe Seee-5 wae has been 
formed i work and ex te asin and promioy of Mr. 
George Leach, Britannia Engineering , Leeds, near 
the Northern Railway Station. Soe Lenmthioe ant 
Yorkshire Railway Company is about to erect new station 


: 


Y | buildings, with offices, ., at Sowerby Bridge, at an osti- 


mated cost of 26,0001. The same company is 
additions at Mytholmroyd, and are r d to 
plating a new and large station at Bradford. A new bridge 
over the river Colne, at Aspley, is being constructed at the 
cost of the county, and of the Huddersfield Town Council. 
The total estimated expenditure on the structure is 10,000/. 
It oqo to construct a new bridge, with asingle span of 
170 ft., across the River Ouse, near Clementhorpe and the 
Skeldergate Ferry. Mr. , C.E., has visited the locality, 
and will prepare plans for the bridge. Stone for i 
approac ny Wi from the disused old Ho 

of Uorrection which stands close bo Two long ranges of coke 
ovens are being erected at the and 
Blacker Main Collieries. A new blast furnace of the 
improved design is being erected by Messrs. Dawes at 
Milton Works, where they have already three in blast. 
firm have several blast furnaces at work near —— in 


t to build 
be ‘ 





i 
f 


the newly opened Lincolnshire iron ore district. first 
section of the Sheffield tramways was on 7 
last, and has since had an enormous One fatal - 


dent has, however, occurred, a boy having been run over by 
a car, receiving injuries from which he died. 




















86.1 16§= 1435 tons. 
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EXHIBITION.—No. X. 
By Dr. H. Grorue. 
Tue PREPARATION OF SILK WastTrF. 


the only one at which the public have been shown 
the processes for the treatment of silk ‘‘ waste.” 


Batley, of Leeds, show a set of machines—includ- 
ing a spreader, sett, or slivering machine, drawing 


machine—for performing the various operations 
which the “ waste” undergoes, subsequent to the 
softening and boiling-off processes, while at Vienna 
Messrs. Theodor and Frederic Bell, of Kriens, near 
Lucerne, exhibit the series of four machines for 
the treatment of silk waste which we now propose 
to describe. In the first place, however, it may be 
desirable to explain what silk waste is, and to say 
a few words as to its preparatory treatment. 

The so-called “‘ waste,” then, is derived partly 
from the waste which occurs during the regular 
process of winding, and from the operations of the 
throwsters, and partly from the defective co- 
coons, which are unfit for winding in the ordinary 
way. Amongst these are included the cocoons 
known as ‘‘strazza,” and the cocoons which are 
eaten through. Another kind of raw material 
which goes to increase the silk “ waste” is that 
known as ‘“‘stami,” this being found in a rotten 
conditon, that is to say in a condition in which the 
organic matter been brought into a state of fermen- 
tation, ‘These masses of waste are placed in tubs or 
vats, and are moistened with water, and the tubs are 
then covered and left to remain in this state for three 
or four days. In consequence of this treatment 
another fermentation takes place, after which the | 
rinsing and drying begins. If cocoons chiefly have 
to be worked up, the process of fermentation is 
followed by a process of stamping. After the fer- 
mentation has taken place, the second operation, that 
is to say, the injection of soap-water, glycerine, or 
oil and sal-ammoniac combined, is performed ; and | 


Fig.2. 


tub s provided, besides the perforated bottom /, with 
This second bottom is fastened 
y a strong boss to the shaft r, and is pro- 
| vided with the rim 0, against which runs the 
| friction pulley m fixed to the upright shaft ¢; this 

Wirn the exception of the International Exhibi- | latter is driven by the pulley », whence the friction 
tion, now being held in London, that at Vienna is | pulley m puts the tub ¢ into rotation. The stampers 


If a continuous jet of water is added this apparatus 


can be successfully employed for the squeezing 
of the waste and broken cocoons, and if the water 
is mixed with a little alkali, the fat, dust, and 
colouring matter of the ch 
off. This machine is also often used for the stamp- 
| ing of the waste of silk without maceration (as it is 


is are easily carried 


_p each consist of a horizontal plate, to which are | used afterwards for the working of the flock silk). 
| fastened three or four vertical boards about 6 in. | Such a machine requires about } or 1 horse power 
At the London Exhibition Messrs. Greenwood and | 


machine, roving frame, spinning frame, and reeling | 






























































to drive it, and weighs about 2} tons, for a 
set of eight or ten combing machines, and for 
the wooking of the best class of waste, one 
stamping machine is sufficient, whilst two are 
required if the waste silk is of an inferior class, 

With the stamping machine is generally con- 
nected a washing machine, or the former is used 
for washing also, for which it is well suited on 
account of the perforated bottom. As already 
stated above, the worked-up masses receive 
an injection of water, in order to make them 
fit for the next manipulation, which consists of 
dividing or disentangling the materials, by 
means of an opening machine, This machine, 
of which we annex an illustration (Fig 2), 
works in the following manner: The raw 
material is placed on the feeding table a, which 
carries it to the roller 4, from whence it is 
taken up by the cylinder ¢; the latter rotates 
considerably more quickly than the roller 4. 
The stripper c, cleaned by the brushes d, works 
together with ¢. After the cylinder ¢ has been 
covered in this manner with silk fibres, its 
motion is stopped, and the fibrous matter is 
cut along the axis of the cylinder and is wound 
on the roller /, after the feeding gear has been 
lifted off from the cylinder by the lever g. All 
parts of this machine are provided with adjust- 
able bearings, so that the feeding can be re- 
gulated. 

After the raw material has been passed 
through the — machine, the raw and 
often still unclean Saas are taken to the 
comber or drawing frame; this machine has 
been often altered, in shape as well as in posi- 
tion of the teeth on the cylinder, and at one 




































































MACHINERY FOR PREPARING SILK WASTS, BY MESSRS. THEODOR AND FREDERIC BELL, ENGINEERS, KRIENS. 


after these 
Cent] 
th 


preliminary manipulations have suffi- 
‘Y prepared the mass of fibres, the real me- 
anical working begins. We shall now describe, 
yee the best explanation of the process of the 
‘pinning silk waste, the four machines to which 
we have referred as being exhibited by Messrs. 
Bell srothers. ; 

wane manipulation, that of stamping, is per- 
; »y 4 machine of which we annex an illustra- 
Yon (see Fig. 1), and which consists of a wooden 


high ; these stampers are carried by vertical rods | time one cylinder, and at another time two cylin- 


connected at g with the eccentric rods of the eccen- 


ders, have been — in order to produce a con- 


trics dd! d’ d‘’’, which are keyed to the shaft c 
driven by the gear a, Other arrangements are 
sometimes added in order to make the tub oscillat- 
ing, or to alter the motion of the stampers, With 


| this machine not only is much labour saved, as 


compared with doing the stamping by hand, but 


the raw material is more uniformly treated, whence | 
| naturally the product is better. 


tinued working. ¢ illustration annexed (Fig. 3) 
represents the construction of the machine, now 
generally adopted. 

A strong frame & carries on two rollers the end- 
less leather with cards 4, above which is placed a 


second endless leather g, also running over two 


rollers. The raw material coming from the open- 


| ing machine is placed upon the feeding apparatus 4, 
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and by means of the second leather with cards g, is 
forced towards th ylinder a, which is provided 
with radial steps carrying steel rails with te th be- 


tween Zin. and 5 i ng These teeth catch the 


material preased forward by the fee lers, and as the | r maining matter is use 1 as raw material for the 
cylinder a rotates very 4g Kkly, U teeth take the | manufacture of coarse SUK, lor which, again, card- 
fibres with them, d entangli g in this manner al] | ing machines are applied fhe number of carding 
knots, balls, and lumps of the raw material, so that | rods or cas is used varies between 16 and 24. With 
the cylinder is gra vered with drawn-out} respect to fineness, generally three different card- 
silk fibres. ‘These fibres, when passing the roller ¢,/ing machines aro used, in order to obtain the 
which is provided wit trong radial pins, are | various lengths. Such a set contains, there- 
flattened down tot face of tl linder, whilst | fore, three carding cloths with about 60 carding 
this roller c is cleaned by the brush e, that is to say, | rod fur r, six cleaning cards and six brushes, 
the former is kept free from f three iron rods, and 192 * carettes,” or cramps. Onc 

Ihe upper f Jing leat rovided v th | set of these appliances weigh about 6} tons, and 
a | h-rolle uns of w s kept clean. | one attendant is able to look after four carding ma- 
The w fer itu " | by a separat lchines, For two sets of carding machines, one 
mova! fra f ef 1 can somber or drawing frame is required. ‘The pro- 
moved r I f ind-lever, that is luction of the carding machines depends, of course, 
say, it can | f t f t ler « After | upon the quality of the raw material ; | it if all sorta | 
t! tter ha ’ nber of revolution of broken and damaged « ns, &c.. are used, one | 
its surfa bes vered with silk, when th t will work in the averag: t 10 kilog f skeins 
f are t at a distance of each two| of different lengths in 12 


f a length of fibres of froz 
g to the distance between th 
re obtained 








l this manner, are now VIENNA EXHIBITION.—No. Il 

f carding, for which specially FRANCE is represented in this branch of industry 
| nachi are used. The mani-| by at ne, and by a complete model of a turbine | 
pulations belonging to this process are generally as driving a flour mill with six sets of st nes, by Messrs, | 
follows Il kei f silk obtained from the} Béthouart and Brault. ‘The model is known already 
‘ ber or drawing frame, are fastened to wooden | from its having appeared at former exhibitions, and | 
cramps, consi g of two boards of hard wood | the turbine is one on Jonval’s system, witha c reular 
} it f 1 241 t f | ry. a l about fri m 6 in, | division, that is to Bay, two turbines SC} irated by 
to $1 wick t} re fastened in such aja partition are unite lin one wheel. ‘The driving 
+} f of ngth is cover \ 1 is cast in « piece, and is conically w lened 

by t boards. wl t } f | ting. | towards the bottom, and with full admission of th 
I} amps with t are | 1 up in such a| water can w rk in the tail water. ‘The regulation 
ma r in tl rr of t ul g machine, | of the water supply is effected by two semi-annular 
that 1 tl keins | t at the « 8 over W | strips of indiq-rubber, which, when developed, cover 
the cards of tl mach hav to pass Thes | the whole of the guide wheel, but which can be 
books” or w ] cramps & 1 Switzer- |! lled up by cones moved by means of suitable 
land nply 1 ij } carettes | wheels, and which when so rolled up uncover a larger 
ep lor smaller number of buckets. In order to work 
Che carding machine (Figs. 4 15) is arranged | this turbine with even a small quantity of water 

j ef W ’ of carries the 1 with good effect, the inner ring of the turbine may 

| 5 | ver w , iless cloth with | be closed by plates placed upon the guide wheel. 

} bar I} r r ha wn in Fi 5 Germany briz gs two col pl te we rking exhibits 
t} y nw { st for the fastening | of considerable extent, these representing together 
of the « und ru The latter is about 10 ft. | well executed hydrau motors and pumps of re- 
| y has tl cross bars w cards ent construction. ‘Lhe first of these exhibits is that 
besic two tl id a pair of oden | by Messrs. Nagel and Kaemp, of Hamburg, in the 
, vithout | rol a 4+ are| German section of the Machinery Hall, where two 
| 1 with oa r to the | centrifugal pumps, four turbines, one water-suction 
} rod batt r vy is cor ted by | appar itus, one water ejecting apparatus, and one 
“ rit lriving ft the | steam-ejecting apparat have been combined to 
I b \ I l by t frict f the|form an imposing collection The second ex- 
} b : Fy e roller t r ni hibit is that by Mr. D. Stra ib, of Geislingen, near 
t y v to the s; wheel & and} Ulm, who has erected in an extended construction 
\ tl I 8 Fig. 5) gear | of beton plied a an exhibit by Messrs Spohn 

t} ‘ t on tl haft of | ind Ruthhardt, of Blaubeurer, Wirtemberg), two 

w are fixed W t the second shaft | water wheels anda tangential wheel. Both of these 
- ' ; 5 mot m ti iuft of | exhibits are of considerable interest, and as we in-| 
t} t by fy nd pinior } | tend to publish full drawings and descriptions of 
ca ! ‘ th brett Messrs. Nagel and Kaemp’s turbines, and Mr 
‘ ups wit f 1 lift it gra- | Straub’s water wheels, we must be content in this 

' eCOT f irding | present article to describe their general features. 

pr = a that 4 $ per e more and mort Messrs. Nagel and Kaemp create, by means of | 
into the skeins of sill he ported by two centrifugal pumps of which is driven by 
ease _ P be t it of e mac s und the other by a turbine, an artificial fall 
& ways by me ft \ i the rails of wa whence the objects of their exhibition, 
; ur vt f | “ urrange + | t ti eX pt n of o1 pa tial turbine, can be 
f t} f ng and fast ng f the w wien crar ps | P In motion, Lhese centrifugal } unps deliver the 
I anne? which this 1 ne is used is as| water into a wrought-iron reservoir, carried on nine 

f After skeins f k fastened to| cast-iron columns about four metres high; corre- 
t wooden cramps have | proper fixed| sponding in shape with this upper reservoir, a 
l I box ¢, and the utter ha | i | iced j econd has been erected of beton on the floor 
its | tion by t carriage the machine is|of the Machinery Hall, above which it projects 
started, when by the wheel gearing mentioned|0.8 metre (3]l}in.), whilst its total depth is 1.4 
abov the w ls nt be s slowly to move| metre (4.7 ft.) The water in this lower reservoir 
and to turn the cams g, which gradually lift the|is the tail water. From the upper reservoir the 
box 4 l t vht in contact |} water falls on the one side into the supply pipe of 
with the cards of endl band running over|}an improved, or properly speaking, reversed, 
4. and the lif p being ntinued, the cards} Fourneyron turbine, with complete arrangements 
penetrate deeper into the skeins. When the cams | for the regulation of the a sion of the water, the 
have reached t highest position, a contrivance | latter entering the wheel from below. T he quantity 
stops the mot of machine, and the cams are | admitted through the guide buckets is governed by 
brought back into their original position by means altering the sections of the latter by means of a 
of the hand whe e (Fie 5 One end of the skeins | guide plate, and an intermediate plate, moving in 
of silk having b carded in this manner, the|a vertical direction. This arrangement has been 
me manipulation is repeated for the other end. | carried out by Messrs. Nagel and Kaemp with great 
By this carding process, short fibres are drawn | success for the last ten years. The weight of the 
out, also imy es and flocks, and the remaining | turbine wheel, with the axle, is almost con pletely 
skeins are < lered as the first “ dralft,” or the | counterbalanced through the pressure of the w iter 


first “ peignés lhe shorter fibres, which have 
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been drawn, are carded again with finer cards on 
the endless cloth, whence a new length is obtained ; 
these manipulations being repeated until generally 


g 
ix to seven different lengths are got rhe last 
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from below, whence the bearing pin of the turbine 
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|is also proportionately relieved of pressure. The 
| variation in the height of the guide buckets }, 
| means of the guide and intermediate plate is effected 
| according to requirement, by hand gear, during the 
|} working of the turbine. ‘The water of the Upper 
| reservoir also feeds a partial turbine with interna} 
admission ; in this case the water also enters from 
below, and is discharged at two diametrically Op- 
| posite points into the wheel, whence the axle of 
the turbine is secured against any lateral pres- 
sure. The variation of power depends upon the 
number of guide buckets open, and the quantity 
of water admitted through the two discharge open- 
| ings into the wheel; and for the purpose of regu- 
lating this number of guide buckets and quantity 
of water, the outside guide wheel can be turned 
round by means of segments with teeth and gear. 

| Of the two other partial turbines which can also 
be put in motion, aud which have horizontal axes, 
the one especially deserves notice which is provided 
with a movable guide wheel, and a radially-acting 
apparatus for regulating the number of buckets 
| open or shut, this apparatus being actuated by the 
water coming from the turbine. For this purpose 
the turbine wheel is surrounded by a wheel with 
| radial buckets, and this latter wheel is connected 
by gearing with the guide buckets, whence, as the 
wheel is turned in the one or the other direction, 
the guide buckets are opened or shut. Accord- 
ing to the angle at which the water is discharged 
from the wheel, and which, as is known, alters with 
the circumferential velocity of the turbine, a turning 
of the surrounding wheel to the right or to the left 
takes place, the result being that a self-acting ad- 
justment of the guide buckets is produce 1, and the 
speed of the turbine maintained constant. 

It should be mentioned that the centrifugal 
pumps shown by Messrs. Nagel and Kaemp are pro- 
vided with guide buckets, by means of which the 
useful effect is said to be considerably increased, 
and that a steam or water ejector is used for filling 
or emptying the cases of the pumps, the incon- 
venient suction valves being omitted. The ejectors 
have been especially designed by Messrs, Nagel and 
Kaemp, and are now largely made by Messrs, 
Schaffer and Budenberg, of Buckau, near Magdeburg. 
rhe delivery pipe is simply shut off by a flap, which 
offers to the working of the pump no hydraulic re- 
sistance, and as soon as the water has been raised by 
the air-exhausting effect of the ejector above the 
wheel, the pump is set in motion, and works at once 
with full water. These ejectors are worked either 
by steam or by water. 

Messrs. Nagel and Kaemp exhibit another very 
singular apparatus, about which we shall have soon 
occasign to say more; it is the so-called water- 
exhausting apparatus, for the drying of turbine and 
other pits, and for the purpose of increasing the 
height of fall for turbines and water wheels in case 
of high water. This apparatus combines motor and 
operator, but without having one movable part ex- 
posed to wear and tear. The working of this ap- 
paratus costs nothing after having been once erected, 
and its application appears to us in many cases 4 
; As stated above, we shall have to say 
| more about it on a future occasion, 

The exhibit of Mr. D. Straub, of Geislingen, % 
the eastern end of the Machinery Hall, but outside 
| of it, consists of a tangential wheel, and two diffe- 
rently-constructed water wheels shown in motion, 
the water being raised by five centrifugal pumps, 
driven by two portable engines supplied by MM. 
| Weyher, Loreau, and Co., of Pantin, near Paris. 
| The tangential wheel is constructed for the very 
| high fall of 500 ft. On one side a breast wheel, 
| constructed on Zuppinger’s principle, is at work, 
| whilst on the other side is placed a water wheel on 

Millot’s system, with internal admission. This form 
of wheel works, as is generally known, with a smau 
| supply of water, and little height of fall, with the 
| best effect. After the water has acted on the wheels 
|it flows back through culverts to the pumps. The 
| wheels are provided with dynamometrical brakes, is 
front of which are placed sluices, in order to acer 
tain the quantity of water used for producing the 
effects recorded. About this interesting exhibition 
we shall lay a more detailed account before ow 
readers. 

We find in the German department two other 
important exhibits of hydraulic motors; the one B° 
the model of a Henschel-Jonval turbine, of 1200 
horse power, exhibited by the Augsburg Maschinen- 
Fabrik, and of which we published fall drawing 
and descriptions a few —odl ago (vide our number 
for July the 4th, last), whilst the other exhibits ar 





necessity. 
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the detail drawings of turbines and water wheels by 
Mr, Walter Zuppinger, of Ravensburg, in Wurtem- 
, These drawings show: Ist, an over-shot 
for a height of fall of 9.3 metres 


berg. 
water whe 


400 to 800 litres per second, stated to give, with 80 


ver cent. ( 





eel, 


WILSON’S STEAM TRAVELLING CRANE, 


7iin. in diameter, which were flanged and rivetted to the 


We publish on page 324 outline engravings showing | fFmet- The top of one generating tube, and the bottom of 
the construction of the 2-ton steam travelling crane, 
: 1 exhibited by Messrs. John H. Wilson and Co., of Liver- 
(30ft. 6 in.), and a consumption of water of from | pool, at the Vienna Exhibition. The crane is worked by | jatter, to all intents and 
a couple of 6-in. cylinders, and in addition to the lifting | tubes fixed at each end of the 
?) efficiency, an effect of 80 horses, The | gear, has gear for slewing, travelling, and raising the jib 
acl has to work in back water of 1.2 metre | The lifting gear is single only, the crankshaft pinion gear 


of the one immediately over it, had 
water and steam between 
necting tube. 


ings, which formed 

ing and con- 

hen all were put in communication, the 

were equivalent to vertical 

generating ones. The lowest 
. | tabes were in communication with feed and blow-out pipes. 

-| Steam was taken from the highest tube in each tier, and 


(3 ft. 11} in.). nd, s tangential wheel, for 15.7 | ing direct into the wheel on the dramshaft. The brake is for the purpose of being superheated, it entered two egg- 


metres hei 


to 162 litres of water per second, giving, with 70 
per cent. ¢ ficiency, a power of 200 horses ; there is 
nothing new in this construction, and the drawing 
joes not show the most important matter, the shape 
3rd, a low breast water wheel for a 
height of fall of 3.3 metres (10ft. 10in.), witha 


{ 


of the buch 


ght of fall with a consumption of from 81 


Kets ; 


consumption of water of from 1215 to 2430 litres, 


giving thus, W ith 70 per cent. (7) efficiency, & power 


of 12 } DO! 
with 1.5 1 
turbine on 


ses. The wheel is said to still work well 
netre (4ft. 10in.) back water, 4th, a 
Jonval’s system for great height of fall, 


with relieving apparatus for the pivot. With a 


cht of fall of 10.5 metres, and a consumption of 
(0 litres per second, this turbine is stated to give 
a power of 315 horses. These motors are all well 
ned, and have all been executed, but we are | 
i to think that the effects, as stated by the 

e rather over-estimated. 
In Aust we find two exhibitors of hydraulic 


structed by 


‘ 
85 per ce 
I 


60 to 70 |} 
wheel adve 
cent, (!), 8 
have been 
The se 
is that by 
Neustadt, 1 


buckets ars 
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already mi 


Mr. P. Fischer, of Vienna, exhibits a so- 
‘ranzis” turbine, with guide and wheel ver- 


istable during the working, and, further, 
g of an improved Fourneyron turbine 
le admission, similar to the construction 


i by Messrs. Nagel and Kaemp, of Ham- 


Fischer states that the turbines con- 
‘bim will have a real effect of from 80 
nt., whilst other turbines will give from 
er cent. only! We once saw a water 
rtised to give an efficiency of 120 per 
o that Mr. Fischer’s modest assertions 
outdone. 
nd Austrian exhibit of hydraulic motors 
Messrs. Fischer Brothers, of Wiener- 
who exhibit three turbines, two of which 
cted on the Franzis system, in which the 
shut by turning over the outside part of 


, each of which, moving simply round a 


ed against the lower part of the following 


he pins carry « ach a lever, which, touch- 
jection on a toothed rim during the turn- 
latter, shut the buckets one after the 
mstruction does not look promising, 
aces amounting to one-fourth of the sec- 
les being produced by the shutting 

ts. One of these turbines is a small} 
re one in an eccentric casing, whilst the 
r low pressures. Besides these two 


Messrs. Fischer Brothers exhibit a partial 


th inner admission and outside widening 
le wheel, and with air holes in the rim; 
ippears to be heavy in its details, and 


int of admission of the water the contrac- 


en taken into account. 
h house established at Baden, near 


Vienna, by Messrs, Escher, Wyss, and Co., of 


its a small turbine for using the water 
rks; this turbine is similar in construc- 
one exhibited by the chief works, and 
utioned by us. 


In the Russian department of the Machinery 
Hall we find two drawings and one model of an im- 
proved | urneyron turbine exhibited by Professor 
J. Thit St. Petersburg. ‘The improvements 
are united to the application of a suction pipe, the 
~ Value of which is still a matter of opinion. 
Whilst some consider that the suction pipe acts 
correctly, others state that the air contained in the 
Water is set free, and expands at the upper part of 
€ pipe, thus reducing the effective height of fall, 
f the great ve locity of the discharged water does 

‘ carry off the air. The exhibitor effects the 

gulati e water by means of an intermediate 
guide | fixed in the guide wheel itself, and 
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) the circular sluices applied already by 
and to be worked by a simple me- 


luring the running of the turbine. We 
ow arrived at the end of our journey of in- 


, and have concluded our general re- 
> hydraulic motors exhibited at Vienna. 
ng articles we shall, however, return to 


t, and give special descriptions of the 
rtant hydraulic exhibits of which we have, 





and for raising the jib. The former consists of simple 
spur gearing, with a pinion working into an internal circular 


worm and worm wheel are used, working a deeply recessed 
| pulley on a horizontal countershaft. It will be seen that 
the raising chain is fixed to the framing at one end, and car- 
ried round a pulley connected by a rod to the end of the jib. 

The boiler is of the simplest possible construction, 


wrought iron, and has a radius of 12 ft.; and the carriage 
or truck is cast iron, as well as the framing of the crane. 
The whole of the bending stress due to the weight comes 
upon the crane post, there being no supporting rollers, and 
this seems to us a defect; but in other respects the design 
of the crane is very good; the different motions are com- 
pactly arranged, and the whole of the gearing is easily 
accessible. The machine is substantially made, and alto- 
gether sustains the good reputation Messrs. Wilson have 
for a long time had for this class of work. 


DEVON AND SOMERSET RAILWAY. 
Tue unopened portion of this line, between Wivelis- 
combe and Barnstaple, thirty-six miles in length, was 
inspected on the 10th and 11th insts. by Colonel Hutchin- 
son, R.E., one of the inspecting officers of the Board of 
Trade, and, subject to some trifling alterations of the signal 
arrangements, pronounced by him to have been satisfactorily 
completed, and in a fit state to be opened for public traffic. 
The line passes from Taunton by Wiveliscombe, Dul- 
verton, and South Molton to Barnstaple, traversing a 
fertile and picturesque country, rich in minerals, and up to 
the present entirely devoid of railway accommodation. 
Owing to the line running at right angles to the principal 
valleys and water courses of the district, the works are in 
some places very heavy, involving, in addition to deep 
cuttings and high embankments, several tunnels passing 
{through the ridges between the valleys and some large 
river viaducts. One of these, crossing the valley of the 

tiver Tone, near Wiveliscombe, is 110 ft. high, and has 
four spans, each of 100 ft., the construction adopted being 
lattice girders carried on stone abutments and piers. 
Another viadact across the valley of the River Bray, in 
Castle Hill Park, the seat of Earl Fortescue, is 100 ft. 
high, and has six spans, each of 100 ft., the construction 
being similar to that adopted for the Tone Valley viaduct, 
and there is also a large iron bridge over the River Exe, 
near Dulverton. 

The test to which the viaducts were subjected was very 
severe, the load applied consisting of two heavy broad 
gauge tank engines and a tender engine, weighing in the 
aggregate almost 150 tons, or 1} tons per lineal foot for 
single line. The weight of the girders and superstructure 
for each span is 64 tons, giving a total load of 214 tons on 
each bay of 100ft. With this weight the maximum de- 
flection was only #ths of an inch, and the girders were 
remarkably stiff and steady under the passing load, re- 
covering themselves immediately on its removal. 

The line has been constructed under the superintendence 
and from the designs of Mr. Richard Hassard, C.E., of 
No. 1 Westminster-chambers, the contractor being Mr. 
John Langham Reed. 

The Devon and Somerset Railway will form part of the 
Bristol and Exeter Railway Company’s system, and is to 
be worked in perpetuity by that company at 50 per cent. of 
the gross receipts. 











THE WATER-TUBE BOILERS OF THE SS. 
MONTANA, 
To tae Epitor or Exeryernine. 

S1r,—The experiment with the boilers of the above steam- 
ship has doubtless led to speculation as to the cause of their 
failure, and to doubts as regards their ultimate success for 
marine use, which I think the following facts will dispel, and 
by publishing information on such an important subject 
a of a similar nature may be averted. The boilers of 
the Montana were composed of a series of horizontally in- 
clined generating tubes 15 in. in diameter, and 15 ft. long, 
lap welded from end to end, also transversely in the centre 





‘y spoken in general terms. 


rack on the top of the carriage. For raising the jib a} peated metal. 


with one cross tube in the firebox. The jib is made of | formed part, and bringing t 


arranged so as to be applied by a hand wheel on a vertical | ended receivers, 3 ft. in diameter, and 30 (t. long, which were 
spindle, the bottom end of this spindle being screwed, and fixed in a horizontal position over the boiler proper; the 
turning in a nut on the end of a long lever. The spindle — after peas Detee these, flowed into another egg- 
for the travelling motion is carried through the centre of r receiver placed on end in the funnel. To this receiver 
the crane post, a bevel pinion on its upper end being driven 
from the crankshaft. Itis arranged to drive both the axles | boiler framing; these had to 
of the truck, instead of, as is so commonly the case, only | about 120 tons of water. All was enclosed in an iron casing 
one of them. A countershaft lying across the top of the having air spaces, and not “ set in hundreds of tons of brick- 
framing, is driven from the crankshaft, and carries a pair | work,” 
of bevel pinions, either one of which can be put in gear by | essential features; no provision being made to relieve the 
means of friction cones, with a bevel wheel on the top of a | ¢x¢essive strain caused by the unequal expansion and con- 
vertical spindle, so that the latter can be driven in either | action of the parts, the connecting tubes effectually pre- 
direction. This spindle serves both for the slewing gear | Y°n4ng my | elasticity. It would have been better to support 


the steam pipe was connected. 
The ends of the lowest tube in every tier rested on the 
the entire weight, and 


as stated. The above design was defective in several 


each tube by the boiler framing, and thus relieve them of 
the weight of water. The circulation of the water was most 
violent—a en rush in place of a steady flow over the 

‘he force of the current was so great that 
bolts, nuts, &c., were carried up by it. 

The welds of the tubes were very defective, and in some 
places the thickness of metal was considerably reduced. The 
faults in design, and defective tubes, caused the welds to o: 
out and leak, thus disabling the boiler, of which the tu 
trial to an unsatisfactory ter- 
mination. It is as well to add that the Messrs. Palmer and 
Co., of Jarrow, were in no way responsible for the design or 
imperfect welding of the tubes. 

So long as they kept tight, the working of the boilers and 
their evaporative power proved all that could be desired. 
The engines worked with perfect regularity, propelling the 
shipat a great speed. And if the faults in design and con- 
struction are overcome, we may expect water-tube boilers to 
supersede the existing types, for unquestionably the principle 
is the correct one, and possesses great advantages. 

Newcastle. W. J. B. 

[We are familiar with the details of the boilers of the 
Montana, and we cannot altogether agree with our corre- 
spondent in the views he takes of the causes of their failure. 
One sentence in bis letter also leads us to suppose that he 
has not worked out the weight of the brickwork employed 
in connexion with them. We, however, agree with fim 
when he says, “if the faults in design and construction are 
overcome, we may expect water-tube boilers to supersede 
existing types.”—Ep. E.] 





To tae Eprror or Excinexrnina. 
Srn,—Referring to the paper on the “ Torsional Resist- 
ance of Materials,” on pages 505 and 306 of your number of 
10th inst., it appears to me that the system treated of does 
not properly record the descending resistance of the test 
pieces unless they are extremely tough, or extremely brittle. 
Take, for instance, a cast-iron test piece with a core of 
wrought-iron run through it, of such strength that the 
momentum acquired by the weighted lever of the testing 
machine in descending from the adine point of the cast 
iron would be suflicient to at once break off the wrought- 
iron core; in such a case it seems to me that the toughness 
of the test piece, due to the wrought-iron core, would 
have almost no effect on the diagram. To remedy this 
defect in the testing machine I suggest that a curved cylin- 
der concentric with the weighted arm, and filled with water 
should be attached to the frame of the machine, and that a 
plunger attached to the weighted arm should work in this 
cylinder, and leave an annular space between itself and the 
cylinder, the diameter of which latter should be such that the 
annular space would vary inversely as the moments of the 
weighted arm. It will, I think, be apparent that the effect 
of this addition (by controlling the descent of the weighted 
arm) would be to insure a more accurate register of the 
moments of resistance after passing the maximum points. 
There would undoubtedly be this defect in the proposed ad- 
dition ; that in cases of entire and instantaneous fracture the 
pencil would trace an inclined line instead of a vertical one, 
in consequence of the onward travel of the actuating handle 
during the comparatively slow descent of the weighted arm. 
This defect would, of course, also apply in the case of ex- 
tensive partial fractures of the test pieces. But the error 
could, in some measure, be allowed for, and even in its full 
dimensions would, I imagine, still leave the results more ac- 
curate than those recorded in the paper referred to. 

I presume that the actuating handle, or the weighted arm, 
or both of them, or the clutches, are free to slide endways on 
their axes without interfering with the relative positions of 
the diagram machinery; otherwise it seems to me that a 
piece of cast iron might so fracture as to give an appearance 
of subsequent resistance. In fact the torsional fracture of 
almost any substance would, I think, vary according as 
there was end play or none. 

I hope I have made my meaning clear without trespassing 

too much on your time, &., 
And am yours faithfully, 

Liverpool, October 13, 1873. i. é. C, 








Trs tx New Sourn Wates.—An alluvial tin lode near Jilla- 
matong Lake, in the parishes of Abington and Blakefield, in 
the Cooma district, New South Wales, is about to be worked 
7 a Sydney proprietary on behalf of the discoverers. Tho 
alluvial tin in this neighbourhood is said to be an oe gen 





of their length. These tubes were arranged in vertical tiers, 
and connected near each end by vertical connecting tubes, 


rich deposit, and it is no doubt geologically eonnected wi 
rich openings made at Mowwnieh. — 
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belonging to the coupled a 
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TAR PUMPS AT THE STALYBRIDGE GAS WORKS. 


CONSTRUCTED BY MR. GEORGE GIMSON, ENGINEER, STALYBRIDGE, 





Ws illustrate above a double set of double-acting pumps 
designed by Mr. Graham, engineer and toy of the 
Stalybridge Gas Company, two sets of which have been 

pos ylvor by the firm of Mr. George Gimson, Staly 
Iron Works, Stalybridge, one at each of the stations of the 
Stalybridge Gas Company. 

The barrel chambers are 4} in. in diameter, and the stroke 
of each plunger Yin. Tar being one of the most difficult 
liquids it is possible to pump, the top and bottom chambers 
were designed so as to leave as small a space as ible 
between the suction and delivery valves, thus reducing the 
tendency to make a bad vacuum to a minimum. 

The valves and valve seats are made of malleable cast iron, 
® metal which stands the chemical action of these liquids 
better than several others commonly used for other purposes. 
The valve boxes have been placed at right angles to each 
other, so that the covers can be easily removed for the exami- 
nation of valves when required, and the bore of the delivery 
vaive seats has been made large enough to permit of the easy 
removal of the suction valves. The Sativery valves form a 
stopper for the suction valves, while a bridge inserted in the 
covers and air vessels forms the stopper for the delivery. 

The lift of the suction valves has been made equal to 0.15 
their diameter, and that of the deliveries to }th. The plunger 
rods are solid, and the crosshead pin is secured from turning 
by means of a pinching screw passing through the boss of 
the rod. The cranks have been set on the same centre, so 
that the wear on the brasses might be equal and parallel, and 
that the tar might have no preference for a high or a low 
valve on the suction side of the pumps. 

These pumps have lifted tar at a height of 15 ft. from their 
suction valve to the surface of the tar, a result which is con- 
ndered satisfactory, and is discharged into boats about 400 
yards from the site of the pumps; their working speed is 
‘rom 25 to 30 revolutions per minute, and they have been 
found to perform their ‘week ts a very efficient manner. 


én 2 general design of the pumps is very neat and sub- 
‘ential, 





 Gaear Sovrmern (N.8.W.) Rattway.—The extension of 
= line to Yass will, according to the contract, be carried 
or 85001. per mile. This ig exclusive of ironwork for per- 
Pepnare way, station buildings, gate-house, and provision 
t water supply for engines. It is proposed to put on 1000 
Darvies, and to increase the number to 1500, i competent 
men can be obtained. The length of the contract is 544 
mules, or, including sidings, 56} miles; and if the contractor 
*eps his time his contract will mark a new era in Australian 
ae construction. The line, as originally staked out, 
— have placed the station for Yass on the Great Southern 
in » Shout 24 miles from the township, but a clause was 
merted in the contract to enable the Government to make a 


a om f - : 
w doing, into Yass, if they should hereafter determine upon 








APPARATUS FOR GAS ANALYSIS. 


As a rule gaseous agents hold a very important position 
in technical chemistry, whether atmospheric air be employed 
in ordinary cases, or under circumstances in which the em- 
ployment of other gases is desirable for chemical analysis, 
In most of the latter cases special apparatus is desirable for 
the production of such gases. If we take metallurgical 
analysis for example, as a branch of technical chemistry, 
we shall frequently find that remarkable and crucial 
differences occur according to the gas employed. The 
question of their quantity frequently becomes of importance 
in regard to first indications for qualitative and quantitative 
analysis, as an instance of which may be mentioned the 
free combustion of any form of carbon, supposing the 
amount of air present to have been entirely utilised, 
taking at the same time the relation of the weight of air 
to that of the consumed carbon. But in all such cases 
great uncertainty exists in the exact estimation of such 
relations. 

Despite the advantage of its study, that of gaseous 
analysis has scarcely yet found its proper position in 
technical chemistry, although the latter branch of science 
has of late made very rapid strides. The reason of this 
may be partly explained on the ground that there is much 
difficulty in manipulating with all gases, resulting from the 
delicacy of the apparatus employed in the laboratory, and 
the usual slowness of such operations. 

Although comparatively few gases are met with in 
technological operations, yet their action generally predomi- 
nates in importance over almost any other agent, and 
consequently it is desirable to arrange such an apparatus 
more simple than those usually employed in laboratories, 
without the use of the pnematic trough of wateF or mercury 
(both frequently inconvenient), nor requiring barometrical 
or thermometric corrections hitherto considered indisp ble 
It is desirable, in fact, to present such an arrangement as 
shall be readily available for the use of ordinary intelligent 
workmen, so as to furnish not only ready but comparatively 
trustworthy indications. 

For the purposes just referred to, M. De H. Orsat, of 
Paris, has suggested the apparatus illustrated and described 
as follows: 





The apparatus consists essentially of a graduated pipe, 
AB, placed in a receiver filled with water, intended to pre- 


ratus. The lower portion of the measuring arrangement is 
connected by an india-rubber tube O to a gas jar D by 
means of an opening at the bottom, this jar being partly 
filled with water; the water in this jar may be lowered by 
sucking out, or raised by blowing into it. The horizontal 
tube is connected by two branches furnished with two stop- 
cocks G and H, with two bell glasses placed in the eprou- 
vettes E and F, which contain the liquids intended to 
absorb the gases under examination or use. The first 
eprouvette E contains a solution of caustic potass. The 
bell glass is entirely filled with small tubes of glass, open at 
both ends, and intended by capillary and other action to 
facilitate as far as possible the rapid absorption of the gas 
in the bell glasses. 














The second eprouvette F contains an ammouiacal solu- 
tion of chloride of ammonium (sal-ammoniac). The in- 
terior of the second bell glass is filled with metal foil, con- 
sisting of copper, in repeated coils, so that at the same time 
oxygen shall be absorbed, oxide of carbon, in the presence 
of the saline solution by chemical action, combining with 
the physical action of the tubes in the first eprouvette. 

For the sake of safety a fourth stopcock allows the escape 
of gas which would otherwise remain in the apparatus. If 
the tube N which brings the gas has great length, it is 
easily cleaned by the arrangement marked K L M, by water. 
It is sufficient to send a few decimetres of water by the 
tube K M, to produce an up-draught in L to act as a 
balance to the gas in N. A litre of water, or, say, a 
quart English, iz sufficient to effect this in a tube of four 
millimetres (0.15 in.) in diameter, By connexions with the 
tube N by india-rubber piping, any apparatus employed 
in gas analysis may be employed, and by very simple ar- 
rangements the outer apparatus may be applied for any of 
the objects hereafter named. 

The explanation of the use of the apparatus will be better 

understood by the following remarks. The first bell-glass 
receives gases absorbable by means of a solution of caustic 
potass; the second receives those which, being not absorbed 
by the first, are absorbable by means of a solution of copper. 
For example, in the ordinary combustion analysis the first 
absorbs carbonic acid and the second oxygen and carbonic 
oxide. In the ordinary state of combustion both of these 
gases are given off, and some inconvenience might be supposed 
to arise from the fact, but the difficulty is more apparent 
than real. They are easily separated on account of their 
chemical individuality. 
In certain cases it happens that carbonic oxide may re- 
main with oxygen, but even in this case an approximative 
result of their proportions may be obtained, when the com- 
bustible matter does not afford free oxygen nor bydrocar- 
bons. Practically the oxygen afforded by the atmosphere 
does not change its volume by aiding to produce carbonic 
acid, while its volume is doubled by producing carbonic 
oxide. It therefore becomes a simple question of calcula- 
tion to determine the nitrogen in the measured tube, and 
any other determination depending on measurement in the 
absence of absorption. 

In certain cases the addition of a third bell-glass would 
be desirable, especially in the event of the respective pre- 
sence of oxygen and carbonic oxide requiring to be de. 
termined. ‘The third glass should then be supplied with 
pyroyallate of potash, or stick of phosphorus. Sulphurous 
acid may also be determined by the apparatus, also hydro- 
sulphuric acid (sulphuretted hydrogen) and chlorine. In 
special cases the apparatus might be employed for estimat- 
ing gases which present themselves in a separate form ; 
sulphurous acid, for example, in the presence of carbonic 
acid, may be estimated by a solution of bichromate of potass 
in sulphuric acid (and water), or by the permanganate of 
potash, When gases very soluble in water are to be 
examined, as for example sulphurous acid, there should be a 
substitution of glycerine in the bottle or flask D, in place of 
water. 

The value of this apparatus largely rests on the fact that 
it may be placed in the hands of an ordinary workman 
for qualitative analysis to control his operations. At the 
same time its indication may be controlled by very 
simple arrangements, so that the manager may notice the 
indications afforded by each apparatus without the know- 





ledge of those using it. It is applicable to a large variety 


serve a constant temperature, a most important point in of purposes, as for example the estimation of the gaseous 


gas analysis. 


This graduated tube communicates at A | 


products of reverberatory furnaces, puddling furnaces, the 


with a horizontal capillary tube, furnished with a stopcock, | Bessemer and Danks arrangements for dealing with pig 
C, through which the gas passes into the measuring appa- ' iron, the production of carbonic acid in lime-burning, sugar 
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works, the manufacture of alkaline carbonates, wine, beer, | burnt district is fully as strong, if not stronger, than the rest 





and vinegar production, with an im ariet i te ‘ a | { tae caisson. 
and other purposes ¥ . ils T} nal repairs were concladed March 6th, and the air | 
é : ‘e pu : A ’ ’ dead . a¢at 

’ ham mpietely filled March 11th. 


THE EAST RIVER BRIDGE, NEW YORK. Lighting of Caisson. 


The subject of illuminating a caisson in a satisfactory man- 
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| passage out of the air lock. A simy 


(Oct. 17, 1873, 
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On deck there were double shifts of engineers and firemer, 
to run the excavating engines, and engines for running the 
dirt cars, also two gangs for attending to the dumping of 
the latter. In addition there were the engineers for the a 2 
compressors and stone hoisting engine, blacksmiths, ma. 
chinists, and gas men, and one gang to remove the boulders 
brought up by the buckets; a carpenter’s force of 25 mor 
and 30 men for setting masonry. ' 

The total daily force amounted in all to 360 men. 

Under ordinary circumstances it would have been econ: 
miecal to work three full gangs below throughout th: 
hours. The work, however, was so severe upon the dred 
buckets that the night hours from 12 to 6 a.m. were devoted 
to repairs, both to the buckets as well as the cars, enginns 
and other machinery. The night gang usually dey 
themselves to getting boulders where only a few rm 
could work, or they would run one shaft alone or be digging 
out the other one. = 




















Two shanties w up provided with duly numbered 
hooks and pegs f n’s clot most of which wer 
left above, the t w being too warm. Rubber 





ots were furnished by the company at cost price. In front 
f the houses are sets of wash-troughs with hot and 
water. 

As each air lock held thirty men, two sets of locl 
quired to let down 120. The old gang remained until r 








} lieved by the new. 


' , , 


No trouble was experienced in getting all the labour r 
quired; when one man left a dozen were ready to 





] $ 
place; New York in fact is the best labour mark 
country. There was one small strike at the beginning, but 
amounted to nothing. The wages paid at first were 2 dola 





per day for eight hours’ work. After the caisson had rea 

the depth of 28 ft. the rate was increased to 2 dols. and 
25 cents for eight hours’ work, and remained at that up tc 
theend. The earlier stages of the work were in reality far 
more disagreeable than at the end, on account of the con- 
tant fog and influx of water; whereas in the latter stages the 





| work was dry. 


Effect of Compressed Air and other Causes upon Hea 

The depth reached by this caisson was not suffi 
produce such fatal cases of paralysis as attended the sinking 
f the deeper caissons at St. Louis. Only six men were 
temporarily paralysed, and in each case upon their first v 
and after remaining but a short period of time. None 
old hands were affected to any extent, even when remaining 
down eight hours. 

Inasmuch as the medical profession are as yet somewhat 
undecided in their explanations of the real cause of paralysis 
in compressed air, it was proposed in the deeper New York 
caisson to follow the course pointed out by Captain Eads, of 
shortening the hours of labour from time to time as the case 
may demand it, and thus reduce the period that the human 
system is in contact with the exciting cause. It is 1 
probable that paralysis is due to the direct pressure of 
pressed air, otherwise all men woul 
alike, without exception, as all parts of the bo 
ly permeable. The cause may perhaps be sough 
for in the fact that with each breath a quantity of oxyg 
is inhaled from two or three times greater than that inhaled 
in a normal atmosphere. That the system struggles against 
this abnor state of affairs is shown by the fact that t 
number of inhalations per minute is voluntarily reduced 
from 30 to 50 per cent. It follows, therefore, that the 
shorter the period of exposure to compressed air the less th 
risk. 

On the other hand, persons affected immediately 
emerging » usually somewhat nervous and excited, w 
incites excessive action of the heart, and thus accelerates t 
general tendency to paralysis. Violent exertion, such as cl 
ing of ladders and hard work, must be avoided. 

The only other inconvenience experienced in caisson work 








be immedia ya 
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is in the temporary effect on the ears in passing through the 
uir lock. A short practice, however, soon enlarges the 
eustachian tubes, so that by setting the jaws at a certam 


angle no effect whatever is felt on the ear drum. 
As the weather became colder the men became su 





| and congestion of the lungs while undergoing the severe chang 


vf the temperature from 80 deg. to 40 deg., which attends & 
and effective remedy 








was provided for this by putting in a steam coil compose 
six rings of 1 in. pipe, lining the inside of the lock asd 
provided with an outlet pipe. As soon as the outlet ar 


cocks were opened, stearn was allowed to flow through 























lirectior Aving one stick and passl : ° - - | coil with the most satisfactory results. No redu 

another course to the right or left and up or dow The | tion and regu bg winter, the water pipes above, | payor f temperature took ace, neither was there any forma 
general combustion, however, was of the nature of a slow resery pt from freezing by steam pipes | tion of the disagreeable mist which otherwise attends a reduc 
charring, progressing equally in 4 rections. Whenever a| ngnc ‘ tion of pressure. ‘ 
stick was only partially cost Of cal nights Another sanitary measure, rendered necessary by 
and t cavity ram fu f 8., Of wh cost more | prese nee of so large a number of men in a confined space 
were | ip with y ¥ pine cluding the necessar} ras ws | was the provision of a water-closet so arranged as ¢ 
And wedges, in lengt { from COmNPENOS CEE HEY, — | chargé its contents out into the open air. That some cam 
aan = Seon ~ Ms a a oo Organisation of Working Force. j — » be exercised in its use will be self-evi tt $308 
larger t r, sit ad t Each shift of men worked in the caisson eight hours at a | (To be continued.) 
course t ugh tl me « ime, the first watch from 6 a.m. to 3 p.m, i uding one | 
burnt ends , to a squ hour for bredkfast; the néxt watch from 3 p.m. to 11 p.m., | = ———— 
everything was i $ } supper; then @ special night gang | 
driven up fr below st | MowrTreat ayp Orrawa Juscrrow Rarnway.—This line 
timber into @ compa men ¢t | has now s far progressed that 20 miles of the most difficu 

rty iron straps of 4 X q ir gat part, from Coteau Landing towards Ottawa, has been s 
the roof from below, so as to | : m wees r| pleted. The line has thus far been principally carried out ™ 
the fourth cours In order t nsisted of one general foremen, six assistant foremen (one | the expense of New York capitalists. 
settling over the lin f the fir r each chamber), and one hundred and twelve labourers | 
chamber was built entirely of The special night gang was com posed of one general fore- | wink 

ted & 


carefully laid in cement, in fj |} man, with two assistants and forty labourers, making a total | 








which fills the rest of the ar | force below of three general foremen, fourteen assistant 
that there are ven cou and two hundred and sixty-four labourers. This force was | 
burnt district ave a i nstantly recruited from time to time, and an nspection of | 
any cal lef ‘ v n ia t 





the tume books shows that two thousand five hundred dif- 
ferent men have worked in the caisson. | 





manner ii Which toe WOrk Was 


| Charleroi at 102. to 101. 8s. per ton, according to 4 


Tue Berean Inow Trave.—Merchants’ iron 1s q@ : 
ar 


r the importance of proposals, but the latter are De" 
» wants 


numerous nor important. Purchasers supply th . 
. , . require- 
nly slowly, and buy only to meet their immediate req™ 
ments. 
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: Length of Frame 5000 


Fig 3 



































ORDNANCE AT THE VIENNA 
EXHIBITION.—No. VI. 
‘a Krvupr’s GuN CARRIAGES,—( Continued.) 
Tue short 26-centimetre naval gun is mounted on | 
a naval battery carriage and slide, which differs from | 
those usually in use in having a self-acting running. | 
out arrangement and a new form of hydraulic brake, 
which will hold the gun still at any given position 
on the slide. This invention emanated from the 
Austrian Naval Department and is as follows. In- 
stead of the liquid glycerine being forced through a 
perforated piston, as is usually the case, it is made 
to pass altogether out of one end of the cylinder 
through a pipe, by which it returns to the other end. 
Oa its passage it has, however, to pass through a 
valve which is weighted or held down by a strong 
‘pring, similar in construction only much smaller 
‘Man an ordinary railway carriage spring. The 
‘aive can also be completely closed, so that no 
eiyeerme can pass, by simply pressing on a lever 
handle fixed to the left-hand side of the slide. ‘This | 
“pparatus manifestly fulfils all that is required of | 
it, for the recoil is overcome by the resistance offered | 
to the passage of the liquid past the weighted valve, | 
aud the gun, on running out, can be held fast in any 
position on the slide by simply closing completely 
this same valve, for the piston (which is of course 
connected with the carriage) is in this case arrested | 
rs its forward motion by the column of liquid in 
Tont of it, which cannot escape except by bursting | 
the cylinder. 
— apparatus for giving the elevation consists | 
Wo circular racks and two trains of wheels, pre- | 
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cisely similar to the arrangement adopted in the 


30}-centimetre gun. Both trains are, however, 
worked from only one side of the carriage. 

The longitudinal girders of the slide for guns of 
this and smaller calibres are formed of rolled joists. 
The pivot about which the whole revolves is 
situated in the side of the ship just underneath the 
lower sill of the port, but for the sake of greater 
security the front end of the slide is connected by 
means of two stout iron hooks with a rail bent so 
as to be concentric with this pivot. 

The traversing arrangement in this case differs 
from those previously mentioned, ‘The hindermost 








i 
gun-metal, and is so formed that the back part con- 
stitutes the rail proper on which the rollers rest, 
while the front edge is bevelled and has teeth 
formed in it. With these teeth is engaged an 
ordinary toothed wheel, set on an axle inclined so 
as to be parallel to the bevelled edge, and taking 
its motion from a worm gear which is worked from 


'the hinder end of the slide. This arrangement 


} 
| 


| 


renders it unnece to have a separate brake in 
order to keep the slide steady in amy particular 
position. 





kilos. 
Total weight of carriage and slide... «+ 8,756 
” ” gun ... nth ose eve =18,000 
Total iso see 26,756 


The long 24-centimetre naval gun is mounted for 
fighting in the corner of a battery of a central battery 
ship (Kasemattschiff). It is intended for firing out 
of the last broadside port, and also, whenever re- 


quired, out of the adjacent port, right ahead or astern 


arranged for rapid port changing. 
as follows: The slid 


| rails, the central and hindermost of which are bolted 





' lastly, the turntable must 


as the case may be, consequently the slide must be 
This is managed 
de stands upon three traversing 


down to a turntable, while the foremost one is at- 
tached to the deck itself. In order to change ports 
the gun must first be run in, the slide disconnected 
with the pivot about which it turns, the rollers 
standing on the forward rail must be raised from 
contact with this latter by means of an hydraulic 
apparatus fitted for this to the slide, and 
through a right 


of the two rails ou which the slide revolves is cast in angle, which operation brings the gun in a line with 
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SCIENCE EXHIBITS AT THE VIENNA 
EXHIBITION.—No. IV. 

Ix our last article of this series there occurred two 
typographical errors, which we think it important to 
correct. ‘The first was in reference to the composi- 
tion of Abel's fuses, in which epn-amigbate and sub- 
phosphate were printed for sub-sulphide and sub- 
phosphide ; and the second related to the jointers 
of Captain MeEvoy, in which the strain some are 
made to bear was stated as being 800 cwt.; instead 
of Scwt. We have thought it necessary to correct 
these misprints, in order to remove any crroneous 
impression that might remain. 

One of the most interesting of M. Breguet’s many 
exhibits is a large magnet, made on the novel 
principle lately enunciated by M. Jamin, professor 
in the Polytechnic School of Paris, It has been 
the object of long and careful researches to deter- 
mine the most effective disposition and quality of 
material to give to a permanent magnet. Many 
specimens have been made, and several theories, 
more or less plausible and complete, have been pro- 
pounded to explain the observed phenomena. These 
were often but barren hypotheses, which supplied but 
little information about the construction of magnets. 
‘The application of voltaic electricity to magnetism, 
while it afforded magnets of indefinite power, turned 
attention away from the earlier forms ; but the very 
progress of electrical science partly restored it to its 
original groove, and compelled to new investiga- 
tions ; for as soon as magneto-electric machines were 
invented steel magnets of great strength became 
indispensable. ‘To M, Jamin belongs the merit of 
having been one of the most ardent toilers in this 
half-explored field, and of having satisfactorily 
grappled with the question. His labours are highly 
appreciated by practical men; and, though not yet 
completed, have brought a large contribution to 
our knowledge of magnets and magnetism. 

M. Jamin was gradually led to his discovery by 
studying the distribution of magnetism in thin slips 
or ribbons of steel. It is well known, by the 
labours of Coulomb and Biot, that the magnetic 
intensity may be represented by the ordinates of a 
curve, and it was the properties of this curve that 
seem to have engaged the attention of M. Jamin. 
He observed that, according as be superposed his 
ribbons of steel, the curvature diminished, and that 
when a certain number had been added it entirely 
disappeared, being replaced by a straight line. The 
magnet thus formed had reached a maximum de- 
gree of strength, and was therefore called normai. 

This very beautiful principle, which was dimly 
seen by Coulomb himself, greatly simplifies several 
complex problems in magnetism, while it affords 
neat and easy demonstrations of truths which have 
hitherto been accepted chiefly on experimental 
grounds. We shall presently show how it permits 
to express, by a formula, the total amount of mag- 
netism in any such magnet, and also how it deter- 
mines the position of the poles, 

It is not easy in practice to ascertain exactly 
when the limit has been reached, though it is doubt- 
less a point of primary importance; nor has the 
thickness of the ribbons been yet accurately deter- 
mined. These deficiencies may perhaps be attri- 
buted to the newness of the subject itself, and it is 
probable that ulterior experiments will supplement 
our knowledge by precise data, However, it may 
be said that the number of ribbons is approximately 
proportional to the length of the magnet. Fora 
length of 100 millimetres this number would be 
about 3 or 4, for 200 about 6 or 8, for 300 about 9 
orl¢. It also appears that for a given thickness 
there is much advantage in increasing the number 
of ribbons, Thus, for a thickness of 1 in. a greater 
eect would be obtained by using four ribbons 4 in, 
each than two + in. 

Coulomb used, in his well-known researches on 
magnets, a finely-suspended needle, assuming, as 
his fundamental privciple, that the magnetic in- 
tensity is proportional to the square of the number 
of oscillations made in a given time. Jamin admits 
this, but adopts quite a different method of ascer- 
wie the distribution of magnetism. His criterion 
“intensity is the force required to overcome the 
*ttraction of a magnet for a small piece of soft iron, 
taPPlying this little contact to parts at various 
a from the neutral line, the curve of in- 

‘tes may be studied and graphically repre- 
Cait ite equation is (1) F= Az} in which F is 
malt aching force, A a coefficient varying with the 

th, and 2 the distance from the middle of the 
magnet. Biot’s formula is the logarithmic equation 


in which y is the ordinate, x the abscissa reckoned 
from the austral end of the magnet, whose length 
is 27, A and m are constants. When the needle or 
the -strip is very long, m is a small fraction; 
nt f-8 may, therefore, be neglected, and in this 
case Biot'sformula becomes y= Am*, which bears 
some resemblance to that given above, 

It will also be useful and interesting to examine 
the effect of increasing the number of ribbons. As 
the reader may have neither the time nor the facility 
to enter into these details, we shall give the results 
of two sets of experiments made by M. Jamin, and 
recorded in the ** Comptes Rendus Hebdomadaires 
des Séances de Académie des Sciences” for last 
March. 

Length of' Magnet 480 Millimetres. 
Central Three Seven Nine Fifteen 
Distance. | Ribbons. | Ribbons. | Ribbons, | Ribbons. 














millimetres.) g gr grammes. | grammes. 
240 41 42.0 48.2 54.3 
220 26 36.0 40.2 45.0 
190 | 14 25.6 82.6 37.2 
140 0.5 17.0 16.5 20.1 
90 95 7.8 85 8.6 
40 9.5 1.2 1.5 1.6 








Length of Magnet 250 Millimetres. 


Central Three | Seren Eleven Thirty 
Distance. | Ribbons. | Ribbons. | Ribbons.| Ribbons. 





millimetres. grammes. | grammes. | grammes. | grammes. 
125 28.2 31.6 


27.6 29.6 

ee ee ee 19.7 19.9 

75 | 86 11.2 11.2 11.2 
25 


1.5 14 1.4 14 











These Tables show, first, that the intensity in- 
creases with the distance from the centre, and also 
with the additional lamine ; secondly, that the in- 
tensity of the normal magnet depends upon its 
length. This last property is still more clearly 
shown in the two following lines, L representing the 
half-length, and F, the force required to detach the 
iron contact : 

ye «a 200 155 125 100 50 

F, « 5440 41 3878 81.5 25.0 12.5 
Dividing F, by L, we get respectively, 

225 -220 244 252 .250 250 
The mean of all these is .240, a rough estimate of 
what we might call the coefficient of magnetic in- 
tensity. If we call the square root of this constant 
K we shall have 
Pi — x2, 


L 
Hence F,=L K?* (2), L being the variable ; this is 
the equation of a straight line, in which K?* is the 
tangent of the angle which the line makes with the 
axis of X. From this we may deduce the property 
noticed above, viz., the approximation of the curve 
to a straight line. If now we suppose the z of (1) 
equal to the L of (2), the femme bostennn F,=AL*. 
By equality A L’=K? L, and therefore 
AWLP 
Ia LT’ 
Substituting this value of A in the general equation, 
we get 
r=¥* 
a formula from which the value of F may in every 
case be readily deduced. As an example, let it be 
required to determine F at the extremity of a 
magnet 480 millimetres long. Here we have L=240, 
and z==240. Therefore 
F=240x240X.24_ 57 6, 
240 
By operating in a similar manner on the data given 
in the two preceding Tables, we shall obtain the 
following ~ikied for F, which do not very materially 
differ from those given in the last columns above. 








No. 1, No. 2, 
57.6 80.0 
48.4 21.1 
36.1 10.8 
19.6 1.2 
8.1 
1.6 





To determine the total amount of magnetism, we 
must find the area of the triangle of intensities, and 








y = A(m? = 2i—2) 


introduce the dimensions of the ribbons, that is, we 
must multiply the formula by the perimeter of the 


et. Now the base of the right-angled triangle 
is . and the perpendicular or last ordinate is 


K Lt, for the detaching force at any point being, 
according to Coulomb, proportional to the square 
of the number of oscillations, we have F=I*. By 
equality 

iis x 2, 

L 

and ; 

Ke sk lL, 

L 


when x=L, as in the present case. Therefore I?= 


K? L, and I=K L4, Multiplying half the base by 
the perpendicular, we have area 


=KL x4 1=3 KL, 
If x represent the number of ribbons, ¢ their thick- 
ness, 4 their breadth, and / their length, the peri- 
meter will be 2(/4+4+2#), and the formula for the 
total intensity will become 


M=(l+b4+n0) KL, 
Coulomb's formula is 
I=(m LE+nD, 
in which I expresses the time of one oscillation, L 
the breadth of the magnet, EF its thickness, and / 
half its length, m and » being two constant co- 
efficients for the same quality of steel. 

The position of the poles may be found by find- 
ing the centre of gravity of the triangle of intensi- 
ties. This will be at one-third of the line drawn 
from the point of bisection of the perpendicular to 
the opposite vertex ; and if a line be drawn from 
this point parallel to the perpendicular, it may be 
shown that the pole is at a distance from the end 
equal to one-third of one-half the length of the 
magnet. ‘Thus Coulomb's principle for short bars 
is applicable to the normal magnet. The magnet 
which was submitted to the Academy of Sciences, 
was constructed as follows: Two armatures, each 
weighing 16 kilog., are placed opposite each other, 
and fixed conjointly by copper bands of considerable 
resistance. According as they rise, the distance 
between them increases; they gradually become 
thinner, until they terminate in a sharp edge. They 
are 1] centimetres in breadth and 20 millimetres in 
transverse thickness, Their under horizontal sur- 
faces are 12 centimetres apart. The keeper is 
cubical in form, and weighs 13 kilog. A magnetised 
strip of steel 1.20 metres long, is serewed to the 
outer side of the armatures, and then left free to 
assume the form required by its elasticity. Within 
this are placed other strips, which bend so as to be 
in contact with one another, and at the same time 
to press against the armatures, As the number in- 
creases, the lifting power also increases. As often 
observed, when magnets have been made with their 
keepers in contact with their poles, a greater force is 
necessary to effect the first separation than on sub- 
sequent occasions. ‘The same is true of the normal 
magnet, as shown by the following interesting ex- 


periments : 
n, F. F. Difference. 
kilog. kilog. 
20 as 78 ove 154 ove 21 
30 ove 516 ooo 280 seo 46 
40 ove 460 ove 376 ; 84 
45 ove 658 eee 460 ace 98 
50 pie 660 ove 476 ae 126 


55 ove 680 ove 495 ove 185 


It may be remarked that F increases much more 
rapidly than F.. However, F is of little consequence, 
since it disappears with the first ration, while 
F. is a permanent force expressive of the real power 
of the magnet. Taking a magnet of 45 lamin, it 
will be found that its weight is about 46 kilog., 
while the above Table shows its goose, geen to be 
460 kilog., that is, 10 times its weight. Magnets 
have been made in which this multiple reached the 
figure twenty. 





Coat ts New Sovrn bb sane ap the cg yt of the 
Anvil Creek (N. 8. W.) Colliery took possession mine 
in July, 1873, they have been actively engaged in makiug 
arrangements for working it on a more extensive’ scale than 
hitherto. To secure this object they have entered into a con- 
tract for aorta = A of 30 coal wagons; orders have also been 
sent to Ep for 20 new wagons, which are ted to 
arrive —— months. ae ee, pany 
will then be in possession of carrying 66 

tons, which, it is considered, vil f be i for the present 
requirements of the concern. When the new w are at 
work, the directors hope to make the output 8000 tons per 
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rods between 












ength of connecting 
centres ove ese 8 a 
Section of connecting rods at small end 
3.74 in. x 
Section of « y rods at large end 
, ls; crank j 
.J4in. in diameter 
3 94in long 
Bearings of coupling rods lriving 
crank pins 9lin. uw hameter 
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I 3 oe * 


ead blocks 





I 
Width of g 
I 
I 

















e 1 of ¢ 
] , te 1 . 
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spindles 131 per 100 
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Length of slide valves (in the d:rect 
of length of ports I j 
Width of v s s 
Outside lap of valve ose 
Inside lap of valves 
Maximum lead 0 
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im tr f valves . 0 
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Heating Surface : square feet. 
Tubes, outside... ase ios od 2236 
a inside ... ; ove eee 20124 
} irebe x ove ee eee eee 127 
; Total with internal tube surface oun 21394 
4 ws external ” eee tee 2363 
3 } iregrate area ese ooo ose 20.45 
&3 . . - 
; Water capacity of boiler with water level cubic feet. 
ee 61 in above firebox crown ‘ oo aan 
= Steam eapacity of boiler with water 
od level 54 in. above firebox crown pes 68.8 
+ Total capacity of boiler ... ote eo. SIL3 
te 
fe Weight: kilogrammes: tons. 
Weight of engine empty 47,410 = 46.75 


Weight in working order: 





On leading wheels 13,200 = 12.99 
nd . 13,120 12.91 

riving me 14,226 = 14.00 
trailing - 13,365 = 13.15 
Total 53.05 


PRINTING MACHINERY AT THE 
VIENNA EXHIBITION.—No. IIL. 

In former articles we described the printing ma- 
ry which is exhibited in the German section of 
Machinery Hall at Vienna; we propose in this 
peak of the exhibits belonging to the same class 
2 the other sections, which, as we have already 
: l, scarcely outnumber all together the German 
nes. America is only represented in the de- 
nt of type printing by twoexhibitors of presses 
hesmallestkind. Degener and Weiler’s press is 
h used in America for small jobbing work; it is 
genious, but possesses considerably more com- 
on than the machines used for the same work in 
‘land. ‘(he forme and the tympan frame both lie 
sontally while the former is being inked and the 
ter receiving the paper; their positon is then 
ved by suitable apparatus tothe vertical, in which 
y are brought into contact and the pressure ap- 
d, and they afterwards swing back again into 
their original places. In Galby’s universal press the 
forme stands always vertically, the distributing 


: apparatus is at the top, the inking rollers move up 
; and down at the proper time over the type, and the 
a . 

4 paper, when plac ed on the tympan, swings upwards 


and is pressed against the forme. 
In speaking of American printing machinery we 
: ist not omit to notice what appears to be a very 
‘ important improvement in lithographic printing, 
exhibited by the inventor, Mr. C. Maurice, of New 


4 York. Mr. Maurice has boldly discarded the 
: tdinary flat lithographic stones, and in place of | 
4 them uses stone cylinders turned and drilled by 


table diamond tools. The stone cylinders thus 
ed are, in the small presses, mounted in 
arings carried by a pair of standards, the same 


? standards also carrying the bearings of a metal 
4 roller situated below the stone cylinder, and 
Bs capable of being forced upwards towards the latter 


é by means of a screw and hand wheel. Between 
the stone cylinder and the metal roller is a sheet 
hick leather, which carries the paper tobe printed 


rhe operation of printing is very simple. The 

transfer of a drawing or circular on to the stone is 

made by a simple rotary motion of the latter, while 

the latter is also damped and inked while revolving. 

: To take an impression, the sheet of paper is laid on 
4 the sheet of leather already mentioned, and the 
tal roller is then screwed up to bear hard against 
underside of the leather. The stone cylinder 


¥ is then simply turned and the impression taken, 
i when the pressure of the metal roller is removed, 
a 1 the leather flies back into its original position | 


to receive another sheet. ‘This description 
8 to the simplest form of Mr. Maurice’s press, 


¥ form being, from the ease with which it is used, 
lly fitted for office use; but besides these 
ore simple machines, Mr. Maurice has constracted 


r press, having a stone cylinder 28 in. long 
n., and using endless web paper, there being 
@ seli-acting water feeder and inking arrangement. 


the samples shown of the printing done by this 
machine are excellent, and the arrangement is one 
Which admits of a very high speed of working, the 
machine being capable of turning out over 7000 


copies per hour. 

_Besides some examples of the smaller presses on 
system, Mr. Maurice shows at Vienna one of his 

‘utomatic stone-cleaning machines, this machine 

Ceaning the stone cylinders and making them 


ready for receiving another transfer. ‘This apparatus 








‘8 automatic, it only being necessary to give the 








stone a rotary motion. Mr. Maurice is now turning 
his attention to newspaper printing by his system, 
the letterpress being in this case set up in type in the 
usual way, and a transfer being taken on to the stone 
cylinder. ‘There are, however, several practical 
difficulties connected with the application of a 
cylindrical stone for printing gg Se on endless 
paper, and whether these will all be successfully 
overcome remains to be seen. However this may 
be, there are anple applications for Mr. Maurice's 
system, and tle excellent results already obtained 
with it give promise of its very extended use. 

Among the English exhibits we come first to the 
‘“‘ Victory” press, which we have already illustrated 
and described.* ‘This, it will be remembered, is a 
web printing machine, with self-acting folding 
apparatus attached. We have already expressed 
the opinion that there are disadvantages about a 
combined printing and folding machine which are 
more than sufficient in many cases to compensate 
for the saving in labour which it undoubtedly effects, 
As a light and cheap web printing machine it seems 
more likely to come into use without than with the 
folding apparatus, when the highest speeds are not 
required. It is simple in construction, and most of 
the parts are easily accessible. Beside it is exhibited 
the separate machine which is used for damping the 
paper. ‘The roll as it comes from the paper mills is 
unwound and rerolled on to anew axle, which is of 
a form to suit the bearings in the printing machine, 
and on its way from one roller to the other the 
paper is thoroughly damped by a shower of water 
thrown against it. As a damping machine this must 
be thoroughly effective, but we do not see in what 
way it is preferable to damping rollers fixed in the 
frame of the printing machine itself, which would be 
equally effective and more economical both of 
labour and engine power. Messrs. Hughes and 
Kimber, of London, exhibit four machines of 
various kinds, the principal one being a Wharfedale 
press of the familiar type. ‘This machine is for 
fine colour or black printing, and is of double demy 
size, 36in. by 24in. It will print 1200 sheets per 
hour. The most noticeable difference between this 
and the Continental machines is that the sheets here 
are fed in from a table nearly level with the bottom 
of the cylinder and pass directly underneath it. 
After being printed the sheets are carried upwards 
over rollers upon a frame, and delivered at the 
other end of the machine. The platten has a rack 
upon each side, and of the two corresponding wheels 
on the cylinder, one is compelled always to move 
with it, and is flattened on one side to allow the 
rack to pass clear underneath it, and the other runs 
loose on the spindle and is always moved by the 
rack, but by means of a stop in the end of the 
cylinder is so arranged as to give it motion only in 
one direction, and leave it stationary while it (the 
wheel) moves in the other. A neat arrangement in 
this machine is that the crank pin is eccentric, and 
can be turned round through small angles, so that 
its stroke, and consequently the travel of the platten, 
can be adjusted with the greatest exactness. A 
small machine for the rapid printing of circulars, 
&e., arranged on the same principle as the Wharfe- 
dales, stands beside it. Its speed is only limited by 
the quickness of the layers-on, at perhaps 1600 per 
hour. There is also a small machine for printing 
cards, and worked by the foot; it hasa rising platten 
driven by a cam. Messrs. Hughes and Kimber’s 
fourth machine is a lithographic colour press, of the 
same size as the Wharfedale, and intended to print 
fine work at the rate of 800 sheets per hour. ‘The 
sheets have to be taken off the machine by hand, 
the makers thinking that in this way the impres- 
sions will be more carefully made than when the 
delivery is automatic, and the quality of the print- 
ing, therefore, not brought so forcibly under the 
notice of the attendant. Instead of the customary 
prickers for adjusting the position of the sheet, this 
machine has a little brass slide on the feeding table 
which travels backwards and forwards through a 
small distance. ‘The layer-on places the sheet 
roughly against this slide, which, at the proper 
moment—just before the cylinder grippers catch it 
—moves against the sheet and pushes it (without 
reference to whether it was accurately placed be- 
fore or not), exactly into its proper position. 





Tus “Rirpaxpy” Posts.—We understand that the Riband 
Post Company (Limited) have just supplied two coal sheds, 
fitted with their posts, to the Tamjong Paggar Dock Com- 
pany, at Singapore. 





* See page 101 of the present volume. 








NOTES FROM PARIS, 
Panis, October 20, 1878. 


Accipests nY Aspnyxia tn Gas Conpu!ts. 

Now that the use of fuel in the form of gas is so widely 
extending in metallurgical and other industries, it may per- 
haps be interesting to notice two accidents reported in a 
recent number of the Annales des Mines by M. the In- 
spector-General de Fourcy, which took place during the 
cleansing of hot gas conduits. The first occurred at the 
steel works of La Chatiéassi¢te, the reheating furnaces of 
which are supplied with gas by a horizontal wrought-iron 
main, 150 ft. long and 4 ft. in diameter. The main is 
supported by six hollow columns. Each month two gangs 
of six men are employed in removing the soot and tar by 
means of rakes. Each workman enters the main by turn, 
and remains there as Jong as his strength allows, five or 
six minutes at the outside. The operation occupies four 
hours. 

On the day of the accident the main had been already 
cleaned for a length of about 55 ft. A workman had been 
in the main some time without returning, and a second 
went in to seek him; this one almost instantly fell, calling 
for assistance. Two other men, also engaged in the main, 
were asphyxiated, The four men were extricated only 
after great difficulty, and only two of them recovered. 

A similar accident occurred at the works of Terre Noir, 
inatube 3ft. 3in. in diameter, collecting the hot gases 
from a blast furnace. The deposit from these gases is so 
hard that it has to be removed by tools from the surface of 
the plate. To clean the main, which is done every five or 
six weeks, the connexion between the main and the furnace 
is stopped, the manhole is opened, and workmen are intro- 
duced to clean it, and stationed at intervals of 12 ft. or 14 ft. 
It was during this work that the man was suffocated, 
These two accidents show the danger of cleaning these gas 
mains. It is necessary to increase the number ef openings, 
to provide means of ventilation, and perhaps it would be 
advisable to create a current of air through the tube by 
a steam jet. 


M. Granier’s Apparatus ror Derermininc Tue Tem- 
PERATURE OF Ionrrion oF PetnoLeum O1s. 

Petroleum oils, as is well known, contain various volatile 
oils, which in being disengaged in a state of vapour, and 
mixed with atmospheric air, form an explosive mixture that 
has been the cause of numerous accidents. A ministerial 
order has fixed 85 deg. Cent. or 95 deg. Fahr. as the stan- 
dard point at which many of the oils used for lighting pur- 
poses evolve such vapours, and become dangerous, It is 
consequently important to ascertain, by a simple method, 
as quick and exact as possible, the temperature of ignition. 
M. Granier has arranged an apparatus for the purpose 
from which he has exhibited before the Société d'En- 
couragement. 

A small receptacle, of a cylindrical form, and made of 
metal, is closed by a movable cover, furnished, in the centre, 
with acircular opening. This vessel is about two-thirds 
filled with the oil that has to be tested, so that there may 
be a chamber of air between the surface of the oi] and the 
top of the cover, in which may be received the inflammable 
gases disengaged by the oil. A tube, soldered to the 
bottom of the vessel, holds a wick the extremity of which 
ends in the middle of the opening of the cover. A thermo- 
meter is inserted in the oil to indicate successive and minute 
changes of temperature. 

For the purpose of testing any oil it is poured into the 
vessel to the height already stated. The wick absorbing 
the oil is then lighted and thus gradually heats that in the 
vessel. This is hastened by the presence of some fine 
copper wire, which extends from the burning wick into the 
oil, thus spreading the heat through it. When the tem- 
perature is sufficiently elevated, the vapours are disengaged, 
and au explosive mixture is produced, which, on catching 
fire, causes a slight explosion. The temperature is noted 
at this moment, and the point of ignition thus ascertained. 
The apparatus is best suited for very volatile oils, as others 
make the process slower, but, in either case, its use has 
been very favourably reported on by M. Luynes and other 
chemists. 

—— — 232 


DELAWARE 4ND CHESAPEAKE Canat.—The Deleware and 
Chesapeake Canal has been re-opened this month. A large 
number of men have been employed in dredging the channel 
which, at the time of a great August rain storm, was filled 
with sand trom the embankments, and with débris of all 
kinds. 





Tur Westincuovse Contrxyvovs Praxn.—We are glad 
to find that this brake, of which we have frequently had 
eccasion to express @ high opinion, is making good headway 
in Europe. As we have already announced, the Metropolitan 
District Railway Company are having it fitted to the whole 
of their stock; on the South-Eastern Railway the whole of 
the engines employed in working the Greenwich traffic are 
being fitted with the apparatus, while the Pullman sleepin 
cars, about to be tn § upon the Midland Railway, are all 
to be fitted up with this brake. In Belgium, too, the work- 
ing of the brake on the Belgian State railways has been most 
satisfactory, and there is every probability of its being 
adopted throughout that system. We may aleo mention 
that the Great Western Railway of Canada—ao English 
company, as most of our readers are aware—have given orders 
— whole stock to be fitted up with the Westinghouse 
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DRILLING MACHINE FOR THE SOCIETE JOHN COCKERILL, SERAING, 


CONSTRUCTED BY MESSRS. LOWRY AND CO., ENGINEERS, SALFORD, MANCUESTER. 
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irm-drilling ma pillar This motion is of the greatest advantage for all are at work both here and on the Continent, and they ar 
ru forthe Société | large engineering work where drilling is to be effected at a | ting rapidly into favour. The smallest sizes are often pr 
r- General), Seraing, | great elevation, and the machine we illustrate will drill to | ferred to the ordinary vertical drilling machines, owing ‘? 
t nakers, Salford, | any height up to 6ft. without having recourse to a pit or | their being well adapted to all kinds of work, variable or uni 
le, and it will be | similar arrangement. The lowering motion of the ram can form, light or heavy, and from their general handiness. Phese 
uving. The pillar also be used as a feeding power when the traverse of spindle drilling machines are provided with chucks for the use o! t 
sts upon the ram C in- | is exhausted, spiral drill, as shown in the illustration at S, these $ 
won it through the entire The fast and loose pulleys J, for receiving the driving being made out of solid cast steel by patent machinery, W! 


evs E are placed on the | belt, are situated on the side of the box pillar, figures I, has become a specialty in the manufacture of Messrs. L 


the jib, and are en- | and communicate motion to a short upright shaft J, inside and Co., and which we hope to illustrate shortly. 


, forming part of the arm, the ram, this shaft driving the bottom cone shaft K by 
ng is placed on the driving | means of the bevel wheels M. The box pillar is placed on the : = => 
P, and being direct-acting | foundation plate N, which is 8 ft. 6 in. long, by 4 ft. wide, 


Caxapray Rarttwars.—An application will be made to the 
Legislature of the province of Quebec, in its ensuing 5essi2, 
for an Act to incorporate the Ottowa River and Buckingo#™ 
Railway Company. The Montreal and Laurentian Colonist 
tion Railway Company will also apply to the Quebec Legis! 


ordinary drilling ma. | with an angular side plate O of the same length, and 2 ft. 6 in. 


pon. The machine is 
P, will bore a hole 


8 arrangement of the | of fixing the work to be operated 
self-acting, has a 2}in. steel spir 






nuly round to any point | 21in. deep, and has a traverse on the jib of 5 ft., moved by ture, in its next Session, for an amendment to ite charter, 
a . . : ~: ’ . ’ " 
ping the working of the | hand wheel Q, or by hand chain R, which is always con- authorising the company to effect a junction of its track with 


ugh the box pillar D, | venient for the attendant. that of the Montreal Northern Colonisation Railway, at some 


, 


tion of 18 in., worked by Machines of the class we have described are made of five point in ornear the villages of St. Jerome, or Ste, Therese, 
werm wheel Hi inside the | sizes, from 3 ft. 9 in. to 7 ft. radius, and a number of them and for other purposes, 








ENGINEERING. 








Oct. 24, 1873-] 


MECHANICAL KNITTING 


= 


LOOM, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MR, ERNST SAUPE, OF LIMBACIL 
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TEXTILE INDUSTRY AT THE VIENNA | is not made to lose anything in appearance, but 


often 90 per cent. of its strength, as has been 
| found by the present writer by the aid of instru- 
ments specially constructed for this purpose. The 


EXHIBITION.—No. XL. 
By Dr. H, Grotue. 





| on various principles, represented, Some of these 
| machines prove the strength of the woven stuffs 
| by pulling first in the direction of the warp, and 
second, in the direction of the weft and of the warp 


In order to complete our report on the weaving de- | meaning of the word strength or durability, as | simultaneously, whilst other appliances test the 


partment at the Vienna Exhibition we shall have to | applied to a woven fabric, is certainly relative, 
make several additions to our former articles. Until | and can be fixed precisely only under certain cir- 
uow we have considered, strictly speaking, only such | cumstances, For each sample of stuff the strength 
machines for the weaving process as are capable of ; has to be ascertained in the direction of the weft as 
producing in the ordinary way regular tissues by well as in the direction of the warp, as the two 
means of crossed threads ; if, however, this rect- | differ generally as much as 25 per cent. for nearly 
angular crossing is made no longer the chief point, | all stuffs, with the exception of the better silk and 
we get at once a great many new machines pro- : 
lucing tissues, to which, in order to distinguish | 
them from the class formerly described, various | 
names are given, such, for instance, as knitted-work, | | 
net-lace, gauze (canvas), laces, points, girths, fringe- | 
work &. But if these tissues, after their produc- 
tion, are ornamented with figures produced by 
threads, we have to speak of stitching, tambour 
work, ke. We should not omit to mention, also, a 
number of appliances required to perform certain 
manipulations in the process of weaving or its pro- 
duets, and which have also partly to produce details 
for and of the loom, as, for instance, the reed- 
making machine, the braiding-machine, the machine 
for undoing healds, the machine for making the 
small rollers for winding up of the weft, &e. We 
have also to consider the apparatus for testing the 
strength of woven fabrics, and these latter ma- 
chines we shall take first for our detailed de- | 
scriptions, | linen stuffs and those made of double yarns, With 
We find at the Vienna Exhibition two machines | respect now to the adulterations mentioned above 
of this kind, one of which is designed by Professor | (which are, of course, permitted), and which cause 
Otto Beylich, who calls it a ‘* bristometer,” whilst the | the strength and durability of the woven stuffs to 





other is built by M. Perreaux de L'Orne, of Paris; | fall below the standard, as these adulterations them- | 


this latter apparatus represents the system which selves produce a great dissimilarity in the various 
1a8 now been used for some time by the Russian | parts of 

Government, as well as in France. 
_ The testing of woven fabrics, that is to say, a pre- been done by the Russian Government, and is now 
liminary and experimental definition of the strength | also done by the Prussian authorities. The Rus- 
or durability of cloths, has been very often tried, sian Government possesses already a considerable 
especially since the introduction of artificial wool | collection of these testing machines, amongst which 
aud adulterations of all kinds, by which the fabric | we have found fourteen different systems, based 


the fabric, large supplies of cloth should | 
no longer remain untested. ‘This has for some time | 


| strength of the material by friction and pull, in 
the same manner as it would be done by actual 
| wear. To this latter system the new “ bristo- 
| meter” of Professor Beylich belongs, speaking, of 
| course, with respect to mechanical influence only. 
| This apparatus fulfils the following conditions : 
| J. The stuffs are submitted, by means of the ap- 
| paratus, simultaneously, and in quick succession, to 
| the same wear and tear as during actual use. 

2. The wear and tear of the stuffs is produced 
by a succession of perfectly uniform actions, in 
which no other alterations of the occurring resist- 
ances take place than those produced by the wear 
and tear itself. 

3. The apparatus counts the number of actions 

| which take place until the wear and tear of the 
stuff has reached a certain point, or, for instance, 
until the stuff has been totally destroyed; this 
| number represents the relative strength of the 
stuff. 

4. The apparatus is, besides, arranged in such a 
| manner that the forces of the various actions upon 
the stuff to be tested can be altered, and that inde- 
pendently of each other; whence it is possible to 
test the strength of each material in the manner 
most nearly corresponding to the kind of actual 
wear and tear it will have to undergo in practice. 

This — a special suitable arrangement of 
which is shown in principle by the annexed sketch, 
consists of the rollers A, B. C, G, and H, over which 
a strip of the material J to be tested is passed in 
the manner indicated, and the ends of this strip 
being fastened down at J; and J,,. This strip J is 
stretched by a constant load produced partly di- 
rectly by the weight of the roller C, and partly in- 
directly by means of the levers D and the weight Q, 
placed on the scale F. By means of a crank the roller 
A is put in rotation, the motion being transferred 
to the other rollers through the strip of material. 
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frame ¢ (Fig. 1) with the cross pieces A, to which is 
crewed the porcupine d with the needles a, 
fastened by molten Jead. The main or eccentric 
shaft p receives its motion from the crankshaft r 
with the flywheel & (Figs. 2 and 4) by means of 
the cross shaft », and it travels in the direction indi- 
cated by the arrow. The lifting wires ¢, which are 
fastened to pieces of lead of | in. width, are screwed 
to the sinker bar g, moved through the shaft i and 
the lever c by the eccentric shaft p- The machine 
wr compass net dies 4 are fast ned in such a manner 
to the rulers /, (which are supported by means of 
the arms bB of the ler shaft) that they 
are allowed to slide backwards and forwards. 


so-called r 




















The shaft x is moved by d, the shaft 4, and the 
lever di. The rulers rest upon the arms rm, which 
ure also fastened to the shaft and whieh are 
moved forwards and backwards from p by means 
f the bar qi, the arm ¢ and the rod yi, as shown in 
Fig. 3 The sinker ba unected with the 
main shaft p by the rods . and é:, the latter of 
wh moves the ba forwards, whilst the former 
draws it back again Tl threads, either wool, 
cotton silk, pass from the beam / over the cross 
! rs wried by the arms 4,, to the compass 
needles 4; the arms fu are pulled back by weights 

ispended fi cord w e the threads are 
kept wavs t I y tension. According 
to th t of st n depending upon the 
weights, the stuff produced is more or less tight and 
tr I} resser bar connected by the lever 
LD) with t aft E., whi carried by the brackets 
h ! 1 fr t main shaft p by means of 
t] ! iy and down. whence the crooks of 

needle @ at the sinker bar are closed and 
. sed togethe Che knitted fabric passes over 
the roller 1, and is wound up on the beam 
The 1 the detent prevent the con- 
tir of the warp ce; this unwinding 
taking | luring the continuous working 
of the loom, the tension of the thr ul lifts the rollers 
, 4nd pulls l ik‘ towards the needles, when 
the lever i diseng s the detent As soon as the 
unwinding has taken place, however, the weights 
again pull back the rollers, when a spring presses 
ugain quickly back into the teeth of G, stopping 
thus the revolving motion of the beam 7, which 
move ge y ¢ ( tw teeth only. Fig l 
represents in a front view knitting parts of the 
machin With th given above, and 
by refer to the ion, the manipulations 
f this lk be ¢ rstood. The compass 
needles 4 and the bo les @ are arranged in 
tw series t! iri ries of compass needles 


|B moves on x, and pushes against ¢, which is con- 


nected with the rod g, whence the latter touches z, 
which comes again in contact with the pattern 
wheels wand ¢', } Incing the alternate motion of 
the series of « I ! lles These two wheels 
ire fastened, together with the large spur-wheel p, 
to t haft und the motion of this shaft is 
effected by the detents y and y', which move the 
wl | generally Ol tooth at a time The 
tted s show two wedge-like projections 
wl i 1 1 if, f t} W ving OF atias n 
eon . lles hay to } 1 y t bobbin 
~ | d ! D ove explains al 
4 h are derived t r indirectly from 
t trics of the shaft | by ns of which 
t fal produced All 7 f t loom re- 
peat t tions betw 1 60 times per 
! for t : 1 60 mesl 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 








Mrppu von, Wednesday. 

T Cleveland Tron Market.—Yesterday there was a 

r attenda Change at Middlesbrough, but there 
was rt m prov t bu Prices were firm, but 
} rs ar to retain t I n that there will shortly 
t », and the sales w were effected were chiefly 

r ely small quantities There was rather more 

i iron, and t general opimon was that 
th the rail trade were brighter. 

1 Stoppage f Worl Tees-side.—As we indicated 
ast week the North Yorkshire Iron Company, South 
Stockton, have found it necessary, owing to the heavy cost 

raw materials and labour, and the unremunerative price 
btained for finished iron, to close their works, and con- 

juer q t men are thrown out of employment. 
Ihe company not intend to r ence the works until 
raw materials are cheaper, or better prices can be had for 
fi 

The Coal and Coke Trades.—The coal and coke trades 
continue in a flourishing condition. Ag the winter ap- 

| proaches it is expected that the price of all kinds of fuel 
vill be advanced. But although this bright prospect is 
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anticipated, the coalowners of Durham have refused to give 
any advance to the pitmen who asked for an increase of 20 
per cent. on their wages. A deputation from the men 
waited upon the coalowners on Friday, and amongst other 
reasons for their asking for an advance urged that the price 
of coals in the London market had risen, and that according 
to Professor Leone Levi, the profits of the owners at the pit 
bank had risen as much as 500 per cent. in two years. The 
owners replied that if the men referred back to January and 
February, when the last advance was given, they would find 
that the price of coals in the London market was 35s. per 
ton for the one month, and 38s. 9d. for the other. Taking 
the past two months the rates had been, as against the prices 
in January and February, 32s. and 34s. respectively, so that 
if the London markets were any guide they could not see on 
what the men based their claim for an advance. But 75 per 
cent. of the coal raised went for manufacturing purposes, 
and as at least 10 per cent. more was exported, only 15 per 
cent. remained to be used for household purposes, thus show. 
ing that, whatever the selling price on the London market, 
it could form no guide as to the actual price of the coal pro. 
duced. The employers further stated that since the last 
advance freights had gone up 1s. 6d. per ton. With regard 


to Professor Levi stating that they were making 50) per 
cent. on the gross profits of the colliery, they could only 
reply that when that statement was made many of them 
were making nothing, and 500 per cent. upon nothing 
would not amount to much. The pitmen are dissatisfied 
with the decision of the coalowners. 


Bessemer Iron on the Tyne.—We are informed that t 
Walker Iron Company have blown in a blast furnace and 
that they intend to make Bessemer iron at their works on 
the Tyne. 

The Danks Furnace.—At the Cariton Iron Works the 
Danks puddling machines are in operation and are g 
satisfaction. The Erimus Company, who it will be recol 
lected built new works for the express purpose of making 
iron by the Danks process, have now eight furnaces at work 
at Middlesbrough. Itis their intention to go on for some 
time working the eight furnaces, after which they w 
crease the number. They have arranged with a number of 
workmen for twelve months on the following terms: for the 
first three months 7s. per day, for the second three months 
8s. per day, and for the last six months 10s. per day. We 
hope to be able to give some official informatiqn respecting 
the working of the Danks furnace. 





A Pitman to be sent to Parliament.—A large majority of 


the constituency of the borough of Morpeth consists of pit- 
men, and they have seqnedted their secretary, Mr. Thomas 
Burt, to come forward as a candidate at the next vacancy. 
The present member, Sir George Grey, has intimated that he 
will retire at the next general election. Mr: Burt is an ex- 
ceptionally able man ot high character, and has the support of 
many leading men in the North of England. 


Proposed Tunnel Under the Tees.—The North-Eastern 
Railway Company intend shortly to apply to Parliament for 
power to make a tunnel underneath the Tees at a point be- 
tween Lackenby and Middlesbrough. 


FOREIGN AND COLONIAL NOTES. 
Drainage of Smyrna.—The municipality of Smyrna has 
been talking of drainage improvements. 
Servian Railways.—It is stated that the Servian Govern- 
ment has rejected all the proposals made to it for the con- 
struction of the contemplated Servian railways. 


Baltimore and Ohio Railroad—The Baltimore and Obio 
Railroad Company proposes to erect a new dep6t in Washing- 
ton. Glass and iron will be the principal materials used m 
the construction of the dept. 

New York Parks.—The Central Park, New York, is three 
miles long and half a mile wide, and it contains 843 acres. 
Prospect Park, Brooklyn, contained 619 acres, but 117 acres 
are offered for sale. Prospect Park is said to possess much 
greater natural advantages than the Central Park. 


Galata and Pera Railway—The concessionaire of the 
Galata and Pera tunnel line, sometimes called the “ Con- 
stantinople Metropolitan Railway,” having failed to deposit 
the 33,0007. odd required for compensating the expropriated 
owners of property, the works have been st y~pped by the 
municipality. The concessionaire disputes the valuation of 
the property made by the surveyors appointed by the Council 
of State, and the authority of the municipality. 





Railway Brakes in Belgium.—A contract has just been !et 
in Belgium for 210 brakes for coke and mineral trucks on the 
Belgium State Railways. ‘The lowest tender was delivered 
by a French firm, MM. Chevalier Cheilus and Co., f 
Nouzon, in the Ardennes, and the contract was let to that 
house. The French are, of course, rather elated over this 


industrial success. 

The Suez Canal.—In the first ten days of October, 29 ships 
of an aggregate burthen of 55,200 tons, passed through the 
Suez Canal. The transit revenue collected by the company 
during the ten days was 23,400/. 

The French Iron Trade.—There has been a little improve- 
ment in the tone of the French iron trade, but there is st! 
a good deal of weakness and depression. Pig is negiecte 
and some blast furnaces have been blown out. 











Coal Mining in Belgium.—Belgian colliery companies have 
been doing remarkably well of late. The aggregate prot 
realised by the Courcelles-Nord Colliery Company, in it 
current financial year, are estimated at 140,0000. The 
rhe Falnudée Colliery Company is expected to pay 6i. pet 
share of six months. 

Brazilian Railways—The San Paulo and Rio de Janeiro 
line has been commenced. A branch to Sorocaba is in pro- 
gress. The Paulista Company has undertaken the con- 


| struction of an extension from Campinas to Rio Claro. 
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Vienna Untversat Exuiprrion.—We beg to announce 
that to facilitate communication with Exhibitors we 
have established a Special Office for this Journal at 
Prater, 129, Vienna. This office is situated close to 

_ the Western Entrance of the Exhibition. 

The Journal is now on Sale at the General Library 
and at the Bookstalls in the Exhibition. 
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INFORMATION WANTED. 
[x a recent article on “ Progress in Bridge Build- 
g, we attempted to convey some idea of the ad- 
‘nce made by engineers during the present cen- 
ary, by contrasting two structures of similar size 
id character, the one designed at the commence- 
‘nt of the century, and the other now in progress. 
‘ollowing up the same line of thought, we now pro- 
pose to show that such advance has not been so 





¢xceptionable as could be desired, but that in 
‘aby respects engineers have too supinely acquiesced 





in the existent state of knowledge as affecting the 
subject of bridge building, and have failed to clear 
up many matters upon which there is still “ infor- 
mation wanted” by every intelligent student of en- 
gineering, and for which he will seek in vain. 

Now, if there is one subject more than another 

upon which a student might reasonably assume there 
would certainly be no “ information wanted” at the 
— time, it would be that relating to the abso- 
ute strength of an ordinary wrought-iron girder 
railway bridge. What is the breaking weight, and 
how many times does it exceed the working load, 
or, in other words, what is the factor of safety? 
would appear to be sufficiently elementary questions, 
and perhaps a large number of engineers would so 
consider them, and would confidently answer them ; 
but the important point for consideration is whether 
they are justified in so doing, or are merely per- 
petrating the too facile blunder of mistaking hy- 
pothesis for fact. Let us consider this matter care- 
fully fora moment. Doubtless the bridges of the 
class referred, already executed, may be numbered 
by tens of thousands, and doubtless, also, an equal 
number of estimates of their breaking loads have 
been framed; but the vital question is this—has this 
estimated breaking load in any single instance been 
verified by experiment? Ifso, the instance has not 
come under our notice. We have never heard of a 
railway bridge having been deliberately tested to the 
utmost limits of its endurance, and in the absence 
of such test we maintain that the breaking load, and 
even the mode of failure are mere matters of con- 
jecture. ‘This may appear a startling and rash as- 
sertion to many engineers who, cognisant of Fair- 
bairn’s experiments, and his deductions therefrom, 
may have confidently adopted his formula for the 
breaking weights of wrought-iron girders, and have 
applied it in their own practice for many years. 
But a statement may be both startling and true, 
and we shall endeavour to prove our assertion—that 
it is at present impossible to predict the breaking 
load of an ordinary wrought-iron railway bridge—to 
be one of that class. 

There is no lack of data as to the strength and 
elasticity of the iron plates of which railway bridges 
are built, and no lack of formule for computing the 
stresses upon the said plates due to the ordinary 
working loads. These formule have also been 
verified to a large extent by the application of the 
working load, and the comparison of the observed 
and calculated deflections. The deflection curve, 
when plotted, usually departs no more, either in 
extent or regularity, from the theoretical curve, 
than the known variations in the elasticity of iron 
plates will suffice to explain. ‘Thus it may be said 
that we have a certain amount of more or less direct 
evidence as to the unit strains upon the ironwork of 
bridges under ordinary working loads, but a little 
consideration will make it evident that this does not 
at all impugn our statement that we have an ab- 
solute want of analogous evidence as to the break- 
ing loads of the same bridges. 

Although we have a practically unlimited store 
of information as to the ultimate strength of any piece 
of metal in the bridge, a hopelessly intricate and 
hypothetical calculation would be required to de- 
duce therefrom the ultimate strength of the bridge 
itself, and for the following reasons: Long before 
the ultimate load could be applied, deformation of 
the structure would have occurred to an uncertain 
and incalculable extent ; hence we have not even, as 
it were, a skeleton design of the structure upon 
which to base our calculations. 

Consider, in the first place, how the bridge in its 
entirety, and in the second place how the individual 
girders would be affected by this deformation, and 
let us take as our example an ordinary railway 
bridge, consisting of two main plate girders with 
cross girders resting on the bottom flanges, and 
securely attached by gussets to the stiffeners of the 
main girders. Now assume this bridge to be sub- 
jected to an undue load, and consider what will 
Lappee. The first consequence will be an excessive 
deflection of the cross girders occurring under the 
engine wheels, and since these cross girders are 
rigidly attached to the main girders, the immediate 
tendency of this deflection will be to cause the top 
flanges of the main girders to move towards each 
other. This tendency will be opposed by the un- 
loaded cross girders, hence the ey efforts of the 
two sets of cross girders will result in the imposition 
of asevere horizontal transverse stress upon the 
top flanges of the main girders. With the ordinary 
working load this condition would not obtain, since 
the elasticity of the connexions would be sufficient 





to practically neutralise the slight deflections of this 
cross girder. 

Again, the girders being inclined towards each 
other at the top, the tendency will be to throw the 
entire weight of the bridge upon the inside arrises 
of the flanges resting on the bedplates. The 
stiffeners at these points would, as a consequence, 
be very antge af crippled to a sufficient extent to 
render them for ever after inoperative, even under 
the ordinary working loads. 

It is unnecessary for our purpose, however, to 
follow the secondary actions of an excessive load 
upon an ordinary railway bridge. We have seen 
that, whilst with the ordinary working load, the 
compressive strain will pursue a straight course 
along the axis of the top flange from end to end, 
with an excessive load it will follow a wavy line, 
crossing the axis of the flange at certain points, and 
alternately approaching and receding from the edges 
of the plates constituting the top flange of the 
girder. The detrimental effect of this condition 
upon the resistance of the flange is not evidenced 
by theoretical considerations alone, for direct ex- 
periments upon the diminished strength of both 
tension plates and columns, when the line of stress 
departs from the axis of the bar, are amply suffi- 
cient to prove that the ultimate resistance of a 
girder flange so strained may be but a fraction of 
what it would have been had the line of stress con- 
tinued to follow its normal direction. 

The inference is irresistible that, in an ordinary 
railway bridge of the preceding type, double the 
load may mean three or four, or even more, times 
the unit strain, but how much more direct experi- 
ments alone can decide ; and yet on this all-impor- 
tant point direct experiments, so far as our know- 
ledge extends, are entirely wanting. 

Turn we now to another illustration of the cu- 
mulative action of an excessive load upon a rail- 
way bridge. Consider this time the behaviour of a 
large lattice-girder bridge with crossbracing over- 
head connecting the top flanges. In this instance 
the top bracing will prevent the incoming of the 
top flanges to any material extent, but a combined 
transverse and torsional strain may yet result from 
excessive deflection of the cross girders. The most 
serious consequence of the latter condition will, 
however, be the severe transverse stress thrown 
upon the lattice web of the main girders. Under 
excessive loads, therefore, the braced struts will 
not be subjected to a direct compressive stress alone, 
as when the load was light, but they will expe- 
rience, in addition, a transverse stress of more or 
less intensity. Here again the practical man steps 
forward, and tells us he has found by direct experi- 
ment that a strut so strained may be disabled by a 
comparatively small load. Thus we are again driven 
to the conclusion that double the load may mean a 
far larger multiple of the unit strain upon the 
metal, or, in other words, that the factor of safety 
attained in an ordinary railway bridge bears no 
known relationship to the working unit strain and 
ultimate resistance of the ironwork. 

Thus far we have dealt with the bridge as a 
whole, and have illustrated the results which would 
be induced by its deformation, even were its com- 
ponent girders homogeneous structures. Let us 
now consider these girders as they really occur in 
practice, not homogeneous structures, such as solid 
rolled beams, but built up of many plates, and de- 
pendent, as regards their strength, upon the in- 
tegrity of many joints and innumerable rivets. 

The lattice girder last referred to may, for in- 
stance, have six, or if badly designed, even eight 
thicknesses of plate in the flanges. Haye we any 
certain knowledge of the breaking weight of such a 
girder? We think not. So far as we know there 
is not on record a single instance of even a small 
girder with but half that number of plates having 
been tested with a view to ascertain its breaking 
weight, Without such direct experimental data, 
we maintain that it is impossible to predict the ulti- 
mate strength of such a built-up girder. We hold 
that it may be quite as illusive to attempt to deduce 
the transverse strength of this girder from the tensile 
resistance of its plates, as to determine in the same 
manner the transverse strength of a wrought-iron 
bar from the same data, Direct experiments have 
shown to what fallacious results any such process 
leads us in the latter instance; direct experiments 
are entirely wanting in the former instance, and in 
their absence, our most forward stage must consist 
merely in a consciousness of our own ignorance. 

The behaviour of a built-up girder under ordinary 
loads has doubtless been accurately noted, and com- 
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would be such as would correspond to a nominal 
f from 10 to 20 tons per square inch 
l hich of those limits 


| tensile strain 


t 
von the metal, 





ut that to whi 
the result would more nearly approximate, there 
was no evidence to show. 
Our opinion that such would be the verdict is 
ynfirmed by the fa 
| effect was advanced by Mr. Baker, in the discussion 
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Other demas upo! ir space preclude our 
pursuing this Important subject further at present, 
but in a future article we may resume the discussion, 

1 consider its bearing upon the construction of | 
continuous girder and arched bridges. 


SEWAGE DIFFICULTIES. 

AT the conclusion of our last article on this sub- 
ject (see page 190 ante) it was stated that ths 
albumenoid compounds of the sewage present the 
rreatest difficulties with which science has to deal 


Lhe fact is, that all the chemical and engineering 


>} schemes that have yet been suggested, for dealing 





with sewage, have been more or less baffled by these 
| compounds, whose presence, whether in sewage or 
the usual water supply, is frequently attended with 
outbreaks of typhoid fever, cholera, or diarrhcea, 
and diseases of a similar type. By engineering 
methods they have been dealt with through irriga- 
tion or filtration ; while the chemical plans have 
attempted, with but very partial success, to dispose 
of them by precipitation and oxidation, the latter 
| resulting chiefly from atmospheric influence, or 


by the oxygen dissolved in a running stream. 
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The removal of the offensive smell of sewage, a 
of the dangerous gases it generates, is by no m« 






attempted on the small ge; 
use, factory, & Disinfectants, such 
Condy’s fluid, chloride of lime, various iron 
pounds, &e., may be surely and safely used up 
such circumstances, But when the sewage of 
large town, such as Birmingham, for example. 
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f ! gen, is t plants, wl 
‘ ] But » t pi i of « 
k Ke., the nitroges ox ed, } 
1180 hitrat ind nitrites i } of nit 
s a sure indication of the } S ex 
1 noid « pou : t wa and t 
¥ i | beer t 1. B f 
p! nt it is certain that t ‘ has 1 
| ted, and that d ex ~ : 
t] domestic pur} 
for exam t ] es, fron 
arge propor I I t wat S pay I 
metropolis is drawn, and let 1 tw 
the « : i thet \ I tl I its 
to | lon, say Oxford Reading, | 
+ rics. Py g that the 
th of these towns is t , nto t rive 
juestion arises as to what ition the wa 
be in on its arrival at Hampton, near v 
intake of some of the metropolitan wate 
panies is derived I} inswer 1s, that : fi 
I langerous matter | been intros l 
luring its progress to the! 
xidised In other w 
I nds have been d I l 
dangerous to com] ts 
whole of the cire ‘ 
result An eno 





jan extended superficial ar 
and crowded with plants, wi absorb th ur 
acid present, and give off oxygen, insure tl 
but complete destruction of the offensive matt 
the dilution of the resulting compounds is s 
that the presence of nitrates is with diff 
detected at the point whenee the metrop: 
supply is drawn. In other words, the T! 
although frequently contaminated with the sé 
| of many towns and villag n its banks, poss 
ufficient oxidising powers to permit of its ¥ 
being used for drinking purposes in the neig 


hood of Hampton, and adjacent places. 


] 
But if we examine the effect of such sewag: 


tamination in smaller streams all these advair 
disappear lhe instances are so numer! 
England that it is difficult to make a selection 


for the sake of example we name Covent 
ated near the Avon, and Leamingtor t 
Leam These rivers received, till lat t 
sewage of these two places In both cases th 
are small (except in flood), and consequent 
only was the water in caci araw 


quently disgustingly « 
smell. This resulted from 





there decomposed in 
in a large body of water, and consequently 
dangerous to health. 

Still further narrowing the conditions, the s 
of wells may ne 
that have been ms } 
respecting these sources of water-supply, and 








contamination with sewage and other dang 
matters, casts a stigma on the state of Civ) 


ment Board, we find that the adjacenc 
and the house cesspool is of common occu! 
all our agricultural districts. We have s¢ 
stances in which the two were separated 
an interval of some 6ft. or 8 ft. of porous § 
that, practically, the cesspool at a higher alt 
had its contents filtered into the well. 
article on ‘‘ Recent Sewage News” (see pag 
ante) a glaring instance of this is pointed out 
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ssisoeiaonhantion’ 
resulted in the most serious consequences, not only 
ia the locality, but by propagation through poisoned 
milk to some districts of the metropolis. Here, 
come years ago, many wells were resortedto. Then 
water, owing to the presence of nitrates, had a re- 
freshing taste.’ In many instances these wells were 
tuated near churchyards, The buried bodies in 
course of decomposition furnished abundance of 
nitrogenous matter to the water, and as much of 
this could not be oxidised, owing to limited area of 
exposure, such wells became centres of blood- 
poisoning, that led to their being closed. Some 
years ago we experimented on water obtained 
from a pump in Guildhall-yard, near St. Lawrence 
Jewry churchyard, in the City. The water on 
eing fresh drawn was deliciously refreshing, but 
f left to stand for three or four days in summer, 
became as Offensive to the smell as the body of a 
putrefying animal. In fact, it was loaded with 
mmenoid matter derived from the decomposing 
ains of the churchyard. We believe that the 

me result was found in regard to two other of the 
City wells situated near to, or even in, old church- 
rds. Atthe same time the relative presence or 
nee of nitrates in water is not a reliable test of 
wage contamination, because so many causes 


t both their production and retention. It is, 


serally speaking, however, a sure indication that 
the water has somewhere in its progress got into 
contact with decomposing nitrogenous compounds, 
w without them the presence of nitrates or nitrites, 
s rarely possible under all ordinary circumstances. 
Iwo points at once suggest themselves as result- 


m the study of the facts we have alluded to ; 
ne is the detection and estimation of the 
nount of organic matters in any water, as pro- 
uced by sewage contamination; and the next is 
wtogetrid of them. The difficulty of solving 
the first problem is so great that our best authorities 
mical analysis are utterly at variance 
he This arises from the fact that a 
nute difference in the amount of organic 
nay render water either good or bad, so 
far as chemistry can aid us. But beyond this the 
presence of matter, that cannot be estimated by 
chemical analysis, often renders water dangerous, 
nd in such cases the only indication of danger is 
physiological effects that take place, by which 
we are warned to seek out the source of such 
sewage or other contaminations as may have pro- 
luced the result. In other words, chemical science 
fails * se to point out dange r, but this having 
emistry can then be adopted as a remedy 

e evils. 
unnot, of course, here discuss the various 
s that have been proposed by chemists to 
he amount of albumenoid ammonia, as.indi- 
cative of sewage contamination in water employed 
for lomestic use; or for the purpose of ascertain- 
ing what specific result can be arrived at by adopt- 
ing any of the existing means of treating sewage. 
The following comparison, however, of two kinds 
of water, both used for supply, may be instructive. 
On ‘casion, the Glasgow water supply, derived 
Loch Katrine, and perhaps the purest in the 
Kingdom, afforded only 0.08 milligrammes 
London water, supplied by the 
West Middlesex C mpany, contained 0.16 milli- 
grammes of albnmenoid ammonia, or double that of 
Glasgow. It has been found imperative, however, 
tof some standard by which, so far as chemical 
can | p us, we may keep within the limits 











1 a litre, while 


t safety. One of these was fixed in September, 
by the Thames Conservancy Board. The 


n of t is obvious when we state that the 
enoid ammonia has been known to vary in 
used for drinking from 0.08 milligramme per 


as in the Glasgow supply) to no less than 
J.015 In one of the well patronised London pumps. 
‘nawellin a village east of London, after heavy 
rain, as much as 3.0 milligrammes per litre of albu- 


1 ammonia was found, or nearly forty times 
he Glasgow supply. 

Keverting to the question of the standard settled 
y the Thames Conservancy Board, which was less 
gid than that proposed by a preceding royal com- 
ussion, in relation to the effluent of any sewage 
featment, or water supposed to be subsequently 
2 p ~ for domestic purposes, the limits assigned 

ere as lliows : 

L rhe effluent must be free from offensive 

‘our, 2. It must not contain more than three 
érains per gallon of suspended matter, and shall not 
*xuibt by daylight a distinct opacity when a 
m of it, Lin. deep, is placed in a white porce- 
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— > & ee 


stros 
Stratu 








lain vessel. 3. It shall not be more acid than one of | fracteur to the purpose. Operations were com- 


muriatic (hydrochloric) acid in 1000 of water, nor 
more alkaline than one part of dry caustic soda in a 
like quantity of water. 4. It shall not contain 
more than 70 grains of solid matter to the gallon 
(70,000 grains) when dried at 260° Fahr. 5. Not 
more than two grains of organic carbon ; or (6) more 
than 0.75 grains of organic nitrogen shall be present 
in the gallon. 7. Exposed for six hours, mixed with 
a quantity of river water, which, in relation to the 
effluent water, shall be in the same proportion as 
the quantity flowing in the river is to the quantity 
of effluent water from the sewage, one grain of 
organic carbon, and one half grain of organic ni- 
trogen per gallon, shall be converted into innocuous 
matter. 

In this précis of limits assigned by the Conser- 
vancy Board we notice, in the two last conditions, 
a recognition of the principles that we have endea- 
voured to explain, in regard to the oxidation of 
albumenoid or nitrogenous compounds, and their 
consequent conversion into innocuous gases, 

So far, we have stated our powers to ascertain 
the limits which chemical analysis, applied by reflex 
study, gives to our attempts to establish sanitary 
laws in sewage treatment. ‘The second question we 
have to discuss is the best method that has yet 
been devised for getting rid, safely, of the albume- 
noid compounds. In this respect we can only refer 
to our preceding articles on ‘*‘The Sewage Question.” 
At page 276, ante, we have given the most recent 
news in regard to the existing methods of treating 
sewage ; and at page 299 we gave a detailed account 
of General Scott's plan of disposing of sewage. We 
do not propose to stultify ourselves by engaging in 
any discussion as to the best method yet devised, 
more especially when not a single authority has yet 
definitely decided on the subject, and when not an 
instance occurs in which the treatment of sewage 
albumenoid has been successful. We wait in ex- 
pectation, not without some fear that in this 
respect hope deferred will make the heart sick, for 
past experience affords little room for encourage- 
ment in the future. 








THE NEW HARBOUR WORKS AT 
JERSEY. 

Tue long-felt want of better and more extensive 
harbour accommodation at Jersey is in course of 
being supplied by the extensive works now being 
carried out at St. Helier’s by Sir John Coode. These 
works will be found described and illustrated at 
page 193 of our fourteenth volume ; we need there- 
fore only now mention that they comprise break- 
waters, piers, and landing stages, which will enclose 
a large water area in the Little Roads, and will 
afford berthage for the largest steam vessels fre- 
quenting the port of St. Helier’s at all states of the 
tide, as well as safe anchorage and shelter for any 
amount of shipping. The open space between the 
mainland and Elizabeth Castle will be partially tra- 
versed by a‘breakwater, whilst another breakwater 
will be continued out seawards from the latter point 
for a distance of about 2700 ft. On the other or 
eastern side, a roadway will be made from the pre- 
sent Victoria Pier to a point below the Engineer 
Barracks, whence it will be continued seawards for 
1400 ft. ; there it will turn westward by a curved 
piece, 300ft. in length, terminating 1400 ft. from 
the latter point in a fine pier and landing place, with 
low-water berths for steamers. ‘The evil of landing 
and embarking passengers at low water by means of 
small boats will thus be avoided, and the harbour will 
never be dry, as the present one always is when the 
tide is out. But before this can be effected, a vast 
amount of blasting and quarrying will have to be 
done, both for clearing a route for the breakwater 


and piers, and for levelling the bottom of the new | 
|intervals—to rub and chafe against the rocks, so 


harbour. Much has already been done by the aid of 
gunpowder, but the work has been slow owing to 
the peculiar character of the rock, which is a hard 
tough syenite, in which broad bands of trap rock 
occur at frequent intervals. The engineer of the 
works, Sir John Coode, has therefore been for some 
time past desiring to obtain an explosive agent 
which would have a better effect than gunpowder 
in the refractory material with which he had to deal, 
and which would, moreover, be suitable for sub- 
aqueous operations. The lithofracteur of Messrs. 
Krebs and Co., of Cologne, was the explosive se- 
lected for trial, and some experiments on a working 
scale were recently carried out in the harbour by 
Herr Engels and Mr. Perry F. Nursey, with the 





view of demonstrating the applicability of litho- | 


menced by an attack on a mass of rock of irregular 
shape, about 45 ft. in length, 18 ft. in width, and 
about the same depth, situated in front of the 
Hermitage. Here several holes were bored, and 
charged with lithofracteur, small charges being also 
placed in vertical crevices in the rock, and the 
whole fired simultaneously. The result was, that 
after several such blasts, involving an expenditure 
of 13 lb. of the explosive, the rock was considerably 
reduced in bulk, and the remaining portion so shat- 
tered as to make easy work for the quarrymen. 
Numerous other trials were made, including one 
with a 50 Ib. box of lithofracteur, which was lodged 
against —s crag about 16 ft. long, 8 ft. wide, 
and 6 ft. high, and attached to a mass of rock at 
one end, ‘The charge was simply placed in a deal 
case, and laid at low water by the side of the rock 
with heavy stones placed upon it to keep it down. 
When the tide had risen 6 ft. the charge was fired, 
throwing a fine column of water high into the air, 
and demolishing the wall of rock. ‘The body of 
water projected upwards of course represented so 
much non-paying work done, and had there been a 
wall of rock on eachside of the charge the energy 
expended in producing the column of water would 
have been utilised in doing profitable work. As it 
was, however, the engineer of the works expressed 
himself satisfied with the results, Upon one occa- 
sion, during the time the experiments were being 
carried out, the newly-appointed governor of the 
island, General Norcutt, and his suite, visited the 
harbour works, over which he was conducted by 
the engineers. Expressing a desire to see the 
difference of power between ordinary blasting 
eo po and lithofracteur practically demonstrated, 
1alf a pound of the former was laid loosely packed 
in the web of one 5-ft. length of 50 1b. con- 
tractor’s rail, and half a pound of the latter in 
another similar length. ‘The rails were laid on 
their sides on sleepers, giving 4ft. 6in. bearings. 
They were both fired by ordinary fuses, that of the 
lithofracteur being capped in the usual way. Upon 
ignition the powder burned out rapidly, leaving 
nothing but a smoke stain on its rail. ‘The litho- 
fracteur exploded with a sharp report, blowing a 
length of 10in. by 2in. wide out of the foot of its 
rail, and bending the 5-ft. length to a camber of 
$ an inch at the centre, affording satisfactory proof 
of its power and of the local intensity of its action. 
The most valuable experiment perhaps was the 
demolition of a large wall of rock witha heavy sub- 
marine charge of lithofracteur. Standing out in the 
fairway of the harbour is a large mass of rock, some 
40 ft. or 50 ft. high, on one side of which was a 
vertical opening, wedge-shape in plan, 6 ft. wide at 
the outer, or seaward end, and only a few inches 
at the inner end. On the one side was the main 
rock, and on the other a wall of rock 20 ft. high, 
19 ft. long, and 12 ft. thick. At the back of this 
crevice on the rocky bottom, were placed at low 
water two 50-lb. boxes of lithofracteur, and on to 
these was tied an exploding charge of 10 lb. of the 
same material, in which were inserted two capped 
fuses, which were led up to the topof the rock. The 
charge was well secured to protect it from the scour- 
ing action of the waves, and the tide was allowed to 
rise over it. At 9 o'clock the same night, the tide 
being at the full, and giving a head of some 12 ft. 
or 14 ft. over the charge, an attempt was made to 
land on the rock and fire the charge. The weather 
however, was rough, and there was a heavy sea on, 
which rendered the attempt to land futile. The 
following day being Sunday the charge was left to 
itself to weather two more heavy tides. At high 
water on Monday morning a landing was effected 
and the fuses lighted, but no explosion followed. 
At low water inspection showed that the wind sud 
waves had caused the fuses—which were secured at 


that they had both become damaged and useless 
about 6 ft. from the charge. A 5-lb. bursting charge 
was therefore made fast to the main charge, and 
two more fuses led up the rock in such a manner as 
to render damage impossible. At high water the 
same night a landing was effected, the fuses fired, 
and the charge ex with very satisfactory re- 
sults, the whole of the wall bei mee ory! re- 
moved. Taking the dimensions of this wall at 20 ft. 
by 19 ft. by 12 ft. as, already stated, gives a cubical 
content of 4560 cubic feet or 169 cubic yards. The 
rock weighs 2 tons per cubic yard, so that we have 
in round numbers $40 tons removed by a charge of 
115 Ib. of lithofracteur. The experiment proved, 
moreover, that the full power of this explosive was 
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funds. Gradually, by the aid of written communica- | g on at Bridest, ry 


| tions and personal interviews, Mr. Owen aroused our | is the manufacture of metallic ammunition jp ¢} 











| leading mannfacturers to a sense of the importance of | shape of service cartridge, .50 calibre, suitable for 
lthe Exhibition. and by si perseverance and hard | tl ingfield rifle musket, the accredited arm of 
| work created an interest w had previously been | serican service. Until recently there we; 
t altogether wantit At the same time, too, | rifles in use in the American army, byt 
m ers of the ( i—and notably Sir /|a board of officers, appointed by the United Stat, 
Richard Wallace—handsomely came forward with | Government, and presided over by General Terry 
grants to supple t the trivial eum voted | decided upon the Springfi pr 
Siena ‘ : t ot fret sol fer to t Remington and several others sy} 
began to bi lg d ] I ’ f| mitted to then During the late eivil war. a 
‘ at Vi y worthy of Great | prior to the meeting of the board referred t 
Mr. Ow ‘ r, had by sed W 58; but all the oldarms hay: 
i wh of ex! led in, and by the introduction of a lining 
j iter | rel they have been reduced to the pre 
t for 1 i t t Is, .45 and .5 or a little les ’ 
on natic } in I r of | ms employed at 
Vj I ir. < y irs 1l—1 1, girls, be } l t 100, and t 
ind ex gained i I 8 pay W al nts to between 5 ) de 
toas asf \\ in fact that only | 60¢ lols. per month. Preparations are bé 
it \ y day f made at Bridesburg to cast what is known as 
| . t few ¥ 3} W oodbridg teel gun, This gun consist 
t o— ¥ ay te M t t ay 1 witl l wire, round ; 
() ‘ i i v ul \ y pia il a i po red ; xt 
w, ev t i t 7 pper and I é riment is being 
y I y ry Lys ready t naer a V ra 
I ’ . ‘ , v aus bu ° ad a | I —~s? 
: y in fa he | l self t ( gr for thet 
w tl 3 of the I é t und ntering into the cas 
y uj ling iter Wi ge g 12 
respect, n only of he aided, but Bride ro At ul; t 
i 
m of I 1 I Z Laing 
“ I v | t t i lly | Sutcliff breech] uD 
we : to tha Ml 0 mi kind ned with steel, at W ; 
3 extended t i rf a 2-in. breechloading ¢ 
\ na, 1} N ' t r ¢ r t 
| ri y we ; port 
ar‘ | t 3 1 1 1 ait 1 t 
t a small memento of f of re-| W irds the northern front t 
pect and est f those v L to it firey cut through to the t 
With t } edings i I t tine left the erection may 
juent to the presentat f t eratory furnace for m¢ y 
ir province to dea We s m y|the metal, while on the right is a small h g 
tate therefore that s¢ 3 W || furnace, the object of which is to insure the met 
and y responded t ng into the flask at a proper tempera 
y deserved, namely, t f Mr. J Between these two furnaces will be placed the fla 
Head, the honorary for casting the gun round the steel tube, which h 
Committee Che British s owe | been imported from England, In the rear towai 
cordial thanks to Mz: if manner] the creek a bed has been prepared for a turning 
l 1 led them | lathe, to smooth the casting into shape and bor 
in paying a Ww lt Mr. O ' it when completed, while on the left are reeling 





chines for wrapping wire round the steel tubes 
: 


an experiment, and to test the various appli- 
ances, a 9-in. steel gun will be cast before o1 





O | Ol I ary . 3 Of the the largest size is placed in the flask, Near 
United States is that |} 3 the brid iTg | rolling mill, but to the west of it, one comes u 
a steam fre ¢ i 


th. nant-' AT rs an area of Bridesburg has some elaborate machinery for th 


- 





: res, and 1 . i an {manufacture of friction primers for ordnance and 
ir 8q t rregularity being caused by | cartridges for the Springtield rifles. Space fi 





























: ‘ranks U1 » Which bounds) upon the present occasion in which to treat 
: ; -. Arcs | testing department at Bridesburg. To this depart 
ung vo wharl . Velaw Aviver.| ment Captain Prince, of the arsenal staff, specially 
, ‘ bead y vat -| devotes his attention 
f J nt M id ie grounds 
ly « sed y ) acres, extend- : : an - aie . , 
: ent die adi whens the HALLSIDE STEEL WORKS, GLASGOW. 
f { ’ . : The asnemal As was mention¢ lin these pages many n mths ago, 4 
, ; a very powerful company has been formed in Glasgow, under 
. ‘ ™ HC | the designation of the Steel ¢ pany of Scotlar 
: rity ort a DSINE 01 A SUO1 and SOME | prosecuting the manufacture of steel in accordance with the 
: ary id | : t parra , WHICH | patent processes of Mr. Siemens. A suitable site being 
urly th t be the finest tained a few miles to the east of the city, near Cambuslang 
[ ted States t ze. <A portion of|}and closely adjoining the Caledonian Railway (south-s 
th barrack , however, 1 ¥ Vacant, t estal branch), the erection of the works was duly comm 
nent being at pre a pea footing. |Uwing to the enormous extent of the works embrace 
Pr , t lings is the r in tl f 
ch ¥ er | rh . : z labour, 
, tw { 1< + . r, tl 
t I f ented | Wanuty 
v rr S I i tl y ur a pee 
- ° hs | 
f In t I f the heavy work | facture 
ot senal is y i ¢ ti build hav ‘ 
not 1 oper ) it exts tt furna 
| t » 28 it 5 nd that heet | sufficien ; 
t s and cop} used tl manufacture of | All the arrai in accordance with the most ap- 
metallic ammunition can } mported from the roved notic 1@ practice of econon labour, 
Lake Superior mines cheaper than it ean be mann- | fuel, &e.; an plans embrace the ultimate f 
factured at Bridesburg. Two machine shops are | ™® Works to three times their present size, even th 
attached to the arsenal, where cartridges ar: dn. portion already erec ted is on a very grand scale. ar 
factured. There are also a pattern sh p, store- waste us orders for rails wai Pe to be ete aioe wate 
houses, testing rooms, and laboratories, the build- | them being very pre ssing ; and it is not whe y Bacon th 
ines of the arsenal being, as has been already tated be iinent re putati mm of the company, and of the manage! ‘ { 
: - . ‘ » | chief, Mr. Michael Scott, C.E., will fail to secure an abane 
; twenty-four in all, and _ averaging im hei ce of orders. In course of time it is intended to enter 
dimensions from 10 it by 15 ft. to 103 ft. by 107 ft. | upon the manufacture of general steel forgings, ¢ ¥ 


6 


J i 
Phe cost of the buildings and land was altogether | yres, axles, &c. 
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17a ¢ le a] * . in many 
13,948 dols. It will doubtless be interesting to our readers in ma) 
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parts of 


the world to learn that such a gigantic establish- 


ment, under first-class auspices, has been commenced, and 
shat the business of production may now be expected to 
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NOTES FROM THE NORTH. 


d without any interruption. So far as we are aware, 
ming the largest steel works on the Siemens 


Giascow, Wednesday. 
Glasgow Pig-Iron Market—The warrant market has 
been very steady since the date of last report, and only a 
limited business has been done. On Wednesday last 115s 


vht fluctuations. 
on was 113s. 6d. 
ness having been done from 113s. 3d. to 


lers remalr 


errr e-e 


xs paid, and since that day the price receded, with a few 
Che closing quotation on Monday after- | 
Yesterday the tone was quiet, a moderate 
1138. cash ; | 
ng at latter quotation; and to-day there has 
jull market, with sellers at the close asking 112s. | 


to the committee that he thinks it exceedingly desirable that 
the present storage accommodation should be considerably 
increased. He recommends an additional reservoir to be 
erected near the present one at DPitfodels, to contain at least 
10,000,000 gallons, at an estimated cost of 10,000/., including 
price of land. The committee have referred the matter 
simpliciter to the Town Council. 

Edinburgh and Leith Engineers’ Society.—The first meet- 
ing of the session was held last week. In the absence of 
Professor Jenkin, the president, the opening address from 
the chair was given by Mr. Alexander Leslie, C.E. After 
| alluding to the progress which had been made by the society 
| during the last three years of its existence, Mr. Leslie went 
on to speak of the ensuing session. He pointed out several 
subjects as deserving of the attention of members, referring 
specially to harbours, docks, and railways. He also alluded 
to the alarming increase in railway accidents, and, referring 
| to the lately published report by Captain Tyler, pointed out 
the necessity of greater care in the management of railway 





and buyers offering 112s. 3} 1. There are very few | traffic, and suggested that members might well turn their 
alterations in the undernoted prices of makers’ iron : 





No. 1. 
s. d. 
G.m.b, at Glasgow ees ove ee 116 0 
Gartsherrie 99 eee oe soe 27 6 
Cc e388 , eee . eee 27 6 
Summerlee ,, eee ose 120 0 
Carnbroe ” eee ove ose 119 O 
Monkland ° ° ine 116 0 
ee me 116 0 
ose 116 0 
Fe 125 0 
ese ose 125 0 
ose 120 0 
Eglinton P- oe ose 119 0 
Daimellington ” eee oe 119 0 
Carron, at Grangemouth, selected ; 120 0 
Shotts, at Leith ... on nb ose 125 0 
Kinnell, at Bo'ness oe - 117 6 
(The above all deliverable alongside.) 
Bar iron ... ose eee one ots 13/. 
Nail rods eee 131. 


No. 8. 
s. d. 
1140 
118 0 
120 0 
115 0 
116 0 
114 0 
114 0 
114 0 
117 0 
117 0 
117 0 
116 0 
1l7 0 
117 6 


12 6 


Last week’s shipments again showed an increase, 12,689 tons 


attention to bringing communications before the society 
suggestive of any means of increasing the safety of railway 
travelling. A paper on “The Propulsion of Tramway Cars 
by Compressed Air” was read by Mr. Alexander M. Mackay, 
engineer. The paper contained a description of a car on this 
principle, patented by W. 8. Taylor, C.E., as also a complete 
analysis of the probable practicability of using compressed 
air asa motive power for tramway traflic in the streets of 
Edinburgh. 


NOTES FROM SOUTH YORKSHIRE. 
Snerriecp, Wednesday. 

Proposed New Undertakings or Extensions.—The West 
Drontield Colliery Company (Limited), proposes to acquire 
and develop that colliery, situate some five miles from Sheffield 
and one mile from the Dore station of the Midland Railway. 
The colliery is 80 acres in area, and contains two seeams—the 
Mickley thick and thin coal—averaging respectively 4 ft. and 
and 2 {t.in thickness, and is capable of turning out 200 tons 
per week at present. It is also proposed to manufacture 
coke, for which there is a great demand at Sheffield. The 
Sharlston Collieries are also being acquired by a company 





as against 12,568 tons in the corresponding week of last | which purchases the mineral rights over 1182 acres for all 
year. | coal, ironstone, &e., the seams already opened upon being 
The Malleahle Iron Trade.—The pressing demand that | yet capable of producing 15,500,000 tons of coal. The net 
iin the finished iron trade during the last | profits of the present proprietors are stated to be over 50,0001. 


“rt 


rwa 


nig pears to be served for the present. Most makers | per annum. The Manor, Silkstone, and Woodmoor Colliery 
ave now got their order books well filled for some time | Companies each acquire undertakings of that nature in this 
rd, and there will consequently be a good deal of pres- vicinity. George Butler and Company (Limited), has been 


1 n the malleable iron works, their producing powers | formed to purchase and work an old-established business in 
being taked to the utmost. During the long period of quict- | this town. 

ness that was experienced in the summer months many of 
the workers found employment in other branches of labour 
and in other districts, so that the productive power of the 


works is not quite equal at present to what it might be if | 


workmen were more plentiful. 


Summerlee Iron Works.—The old established business 
arrie{ on formerly by Wilsons and Company, and latterly by 





lson and ( 


rs. , at Summerlee Iron Works, Coat- 
ridg just escaped passing into the hands of a limited | 
ompany, the moving spirit in the undertaking | 


being a gentleman who figured very prominently in Glasgow 


some years age in connexion with the famous “ Iron Rig.” 
It is understood that the capital of the company was to have 
been 400,000/7., and that the share capital was to have been 

the remainder being in debentures. The whole of the 
former is reported to have been subseribed in London, but 


some difficulty arose as to the order or mode of paying the | 
t of the works and mining properties, and for 
, at all events, the negotiations have come to 











Launch > Largest Sailing Ship ever Built on the} 
Clyde.—T} homasina MacLellan, a magnificent iron sail- 
g ship, th est yet built on the Clyde, was launched 


yesterday by Messrs. Archibald MeMillan and Son, Dum- 
arton. Her register tonnage is 1875 tons, and besides 
standing in the highest classification at Lloyd's, she is one of 
the strongest and most handsomely finished ships afloat. 
She is intended for the East indian and Australian trades. 


Proposed Testimonial to the Duke of Sutherland.—A 


Wick paper announces that it is contemplated to inaugurate | 


the opening of the railway to Caithness next season, by the 
presentation to His Grace the Duke of Sutherland of a fitting 
memorial of the gratitude felt in that county for the public 
‘pirit and munificent liberality of his grace, in connexion 


with railway extension in the extreme north. 


Differences between Glasgow and Greenock on Clyde Navi- 
gation Improvements.—It is believed that the differences be- 
tween Glasgow and Greenock, arising out of the stipulations 
made by the Greenock Harbour Trust, as indispensable con- 
Gitions of tieir consent to the improvements recommended 


by the (ls 


le Lighthouses engineer, Mr. Stevenson, and ap- 


proved by their own engineer, Sir John Hawkshaw, are in a 


iar way 


| adjustment 
ht 


The constitution of the Clyde 
use Trust gives Greenock and Port-Glasgow a fair 


and reasonable share in the representation; and it may be 
partly due to this circumstance that a difficulty which would 


save done so much to embitter the relations of the two porte | 


admits of a reasonable settlement. The Parliamentry liti- 
gation, which would otherwise have been inevitable, might 
“ave cost both ports as much as the valuable improvements 


n 


5 the river over which it would have been raised. 
Aberdeen Water Storage Accommodation.—The Aberdeen | 


water reservoir at Pitfodels contains only 6,200,000 galions, 


7 


which is scarcely equal to two days’ supply to the town. 
*he authorities are a little apprehensive lest any accident to | 
‘e aqueduct should result in an exhaustion of the storage | agricultura 


Water. The Water Committee of the Town Council remitted 


‘he matter to the town surveyor, Mr. Boulton, who reports 





Engineering Operations near Sheffield.—The Dronfield 
| Manor Coal Company have sunk down to the Silkstone seam, 
| which has been reached, and will, it is understood, sink 
janother shaft as an addition to the present one. The 
| doubling of the lines of rails on the Midland Company’s line, 
| between Chesterfield and Clay Cross (at which point the 
| Erewash Valley line of the same company diverges), is now 
| nearing completion, and will probably be ready for traffic 
| next month. Thenceforward the passenger and goods traffic 
between the two points named will be entirely separate and 
distinct, the passenger traffic being conducted on the inner 
set. It is wobusteal that this intelligently conceived scheme 
will be further applied between Chesterfield and a point at 
Unstone, whereon there is a great and rapidly growing 
goods and mineral traffic. At Dronfield new sidings wi!l 
shortly be put down with the view of providing for the in- 
creased traffic, which must necessarily be derived from the 
| opening out of several new and extensive collieries and iron 

works. Some new ovens for coke making, on a new and im- 
| proved principle, have just been built at the Dodworth 
Colliery. They‘are stated toturn out coke of good quality 
in something under 48 hours. In connexion with the laying 
out schemes for Roundhay Park, Leeds, is a proposal to make 
acircular railway from the southern suburbs of that town to 
the park. Itis to be 2} miles in length, and cost 145,000/. 
Other plans, however, are put forward at various estimated 
costs. 


Sheffield United Gas Light Company.—At the half-yearly 
meeting of this company, held on Monday, the usual dividend 
of 10 per cent. was declared, but the chairman intimated 
that they would have to trench largely on the reserve fund 
next year, even if they were not compelled to raise the price 
of gas to the public. 


The Trades Union Congress.—The official programme of 
this Congress, which is to be held at Sheffield in — 
next, has been issued to-day. The following is a copy: 
Appointment of the Credential Committee, examination of 
credentials, and the report thereon to the Congress. 2. 
Election of officers to the Congress, and the president’s 
opening address. 3. Legislative action: Report of the 
Parliamentary Committee. 4. Future legislation : Criminal 
Law Amendment Act, Conspiracy, Master and Servants Act, 
Factory Nine Hours Bill, Truck Bill, Compensation to 
Workmen's Bill, and the Trades Union Act. Questions for 
discussion: 5, Representation of labour in Parliament—the 
| best means to secure it. 6. The urgent necessity for pro- 
| viding a sufficient staff of efficient and practical inspectors to 
enforce the Factory and Workshops Regulations Acts, 
and the Mines Regulation Acts; and the advisability of 
securing a number of qualified working men to act as 
inspectors. 7. Trade unions—the federative principle as 
applicable to them. 8. Overtime ; apprenticeships ; and 

jecework. Co-operation, and industrial partnerships. 9. 
| Emigration and unemployed labour; the employment of 
women and children in agriculture, factories, and workshops ; 
and the employment of soldiers in industrial trades and in 

P; convict labour. 10. Trades hails, their adapt- 
| ability and advisability for the pourpose of tredes societies. 
| 11, The application of the Arbitration Act, 





NOTES FROM THE SOUTH WEST. 


Overcrowding.— The par development of the mineral 
trade in South Wales, the consequent increase of popu- 
lation in various centres of industry, are attended with the 
usual result, namely, a scarcity of habitations for the work- 
ing classes. A case of this kind was brought under notice at 
a meeting of the Cwmdu Board of Health on Friday. In 
the inspector's report mention was made of a house where 
iL persons, including three married couples, were ocoupyin 
one small sleeping apartment! A member of the co | 
“thought the inspector could not interfere with private 
houses,” and the matter was allowed to drop. 


Cardiff Docks.—The reply of Lord Bute to the memorial 
recently presented to him in regard to the necessity for in- 
creased dock accommodation in Cardiff has formed the sub- 
ject of an animated debate at a meeting of the local Chamber 
of Commerce. Some of the members expressed regret at the 
refusal of bis lordship to enter into a coame in conjunction 
with the Taff Vale Railway Company; but others appeared 
to think it would be better for each interest to carry out a 
distinct and independent course. The alleged intention of 
the proprietors of the Cyfarthfa Works to convert the 
Glamorganshire Canal into a railway and to construct a 
dock, was regarded as having an important bearing on the 
cubject, but this rumour has already been authoritatively 

enied. 


Proposed Street Tramway at Swansea.—A committee of 
the Swansea Town Gapnciiy hevtag in hand negotiations with 
the promoters of the proposed street tramway for the 
borough, met several of the partics interested on Saturday, 
and, as we are informed, will be prepared with such recom- 
mendations for the Town Council at its next meeting as will 
be likely to meet with ready acceptance. el oe gem is to 
run street cars over a tramway from Morriston to the 
Castle-street from 


Mumbles, down High-street, widenin 
Caer-street corner, 


the entrance near College-street to 
and taking down Island House. 


The Grangetown Tron Works.—These well-known works 
have been offered for sale by auction at Cardiff. No bid, 
however, was made. It subsequently transpired that the 
reserve price was 10,0001. Mr. Clarke intimated that the 
works would probably be offered for sale by auction at a 
subsequent date, unless disposed of by private contract. 


The Discharge Note System.—A ical illustration of 
the weakness of the discharge note system is afforded in the 
case of the five men who were recent) ee on from the 
Aberdare Rhondda Valley Colliery. After working a fort- 
night at the colliery these men were sent about their busi- 
ness, because they had been unable to produce the discharge 
note. Accordingly they entered a claim in the county court 
for a month’s wages, but when the case was to have come on 
it transpired that the manager of the colliery had paid the 
full amount claimed into court. 


Tunnelling the Severn.—It is understood that ay a 
made in order to test the practicability of carrying out the 
proposed Severn tunnel have been lately partially suspended 
in consequence of difficulties with water. The delay is not 
expected, however, to be of long duration. 

Bristol Miners’ Conference.—The Bristol Conference of 
the Amalgamated Aseociation of Miners, which has extended 
over nine days, was brought to a close yesterday week. In 
the course of a discussion relative to the screens in the 
collieries of the Rhondda Valley, it transpired that the em- 
ployers had refused to adopt one which was recommended 
by Mr. Henry Thomas, miners’ agent, as being most suitable 
for general use. A resolution to refer the question to the 
Executive Council was adopted. The conference expressed 
a very unanimous opinion that the steam coalowners of 
South Wales had broken through the arbitration award of 
1871, by banding themselves together for the purpose of 
adopting the discharge note system, and it was resolved to 
appoint a deputation to lay the matter before Mr. Mac- 
namara, who acted as umpire on that occasion. The next 
conference of the Association is to be held at Manchester in 
the spring of 1874. 

Ebbw Vale Iron Works.—Mr. E. W. Richards, the re- 
cently appointed manager of the Ebbw Vale Company's 
Works, was for nearly filteen years the company’s engineer. 
The Ebbw Vale Steel Works were erected under his super- 
vision. On his promotion, the engineers and steel workers 
of Ebbw Vale and Victoria, as a token of esteem and regard 
for their late chief, presented him with a silver tea and 
coffee service valued at 200/., supplied by Elkington and Co. 


ee 


Gas 1x Sourn Avustratta.—The South Australian Gas 
pa 2 has sent orders to England for the plant required 
for supplying Glenelg with gas. An eligible site for the 
works has been secured. 





A New Cottirery Company.—We notice the announce- 
ment of the issue of 240,000/. in 10 per cent. preference shares 
of the New Sharleston Collieries Company, Limited. The 
shares are already quoted at 1 to 14 per cent. premium. 


Parpgavx Patext Cement.—We notice that a com- 
pany is announced under the title of the Prideaux Patent 
Cement Company, Limited, to purchase and work the patent 
secured by the late Mr. Thomas Prideaux for manufacturin 
cement from the waste products of gas, soap, and chemi 
works, this waste consisting chiofly of lime. The sum to be 
paid for the patent is 25,0001., of which 50007. is to be paid 
in cash, one month after allotment of shares, and 20,0001, 
in fully paid up B shares, which are not to participate im 
the profits until the A shares have received 10 cent. per 
annum. The capital is to be 50,0001. in 10, shares of 
51. each, 6000 of these, called “A” shar:s, being now offered 
to the public. 
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ICE-MAKING MACHINE, AT THE VIENNA EXHIBITION. 
CONSTRUCTED BY MESSRS. VAAS AND LITTMANN, ENGINEERS, HALLE-ON-THE SAALE, GERMANY. 


(For Description, see opposite Page.) 
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Coat ty Fraxce.—The department of the Pas-de-Calais Tue Swatana.—The United States sloop of war, Swatara, Exuipition at Carcaco.—An Inter-State Industria! ® a 
has twenty coal concessions. Of these, eighteen are being | was ordered to the Brooklyn navy yard about a year since, hibition has been opened at Chicago. The exhibition goin ee 
worked. In the department of the Nord there are twelve | and she has been almost entirely rebuilt. She has now been aa building 800ft. long by 200 ft. wide, with double gauer™ 
concessions working. relaunched. round the sides. 
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ICE-MAKING MACHINE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. VAAS AND LITTMANN, ENGINEERS, HALLE-ON-THE-SAALE, GERMANY. 
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SLOT-DRILLING MACHINE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY THE WERKZEUGMASCHINEN-FABRIK SAXONIA, CHEMNITZ. 


We annex an illustration of a slot-drilling 
machine exhibited at Vienna by the Werk- 
zeugmaschinen-Fabrik Saxonia, of Chemnitz, 
formerly Mr. Constantin Pfaff. This machine 
consists of the frame or bed, with the table 
adjustable both vertically and horizontally 
at the front, and the sliding frame with 
the boring spindle on the top. Motion is 
transferred from the shafting to a four-step 
pulley, carried on an axle by the sliding 
frame, the boring spindle being driven by 
bevel wheels, as shown, whilst the raising 
or lowering of the spindle by means of the 
screw at the top is effected either by hand, or 
by the machine itself, for which purpose the 
shaft carrying the hand wheel is connected 
by means of bevel wheels with a ratchet 
motion. The shaft for the step pulleys car- 
nes outside the slide frame a smaller set of a 
step pulleys, from which the motion is trans- 
ferred to a step pulley fixed to a shaft on the 
bed or lower frame ; this shaft carries a screw 
working into a worm, above which is fixed, 
upon a common shaft, a spur wheel gearing 
into another spur wheel, cast together with a 
disc, which has a radial slot at the top. A 
pin sliding in this slot, but which may be 
fixed at any position, is connected by means 
of a rod with the slide frame, which is thus 
- ved backwards and forwards, according to 
the stroke given, by the position of the pjn 
in the slot, whilst the boring spindle rotates 
independently. The second spur wheel, with 
the slotted dise at the top, has attached to it 
below a cylindrical extension, which is pro- 
vided with a cam groove, from which the 
gear for feeding down the spindle is worked 
in the ordinary way. The machine drills 
slots or grooves 1 in. wide and 7% in. long. 
The table which, as has been stated already, 


# adjustable both vertically and horizontally, 


bas a width of 15 in. and a length of 2 ft., = 


= the bed or underframe is 3 ft. 4 in. 
1 1 ft. 5in. wide, and 2 ft. 4 in. long. 
= Fier emanship of the machine exhibited 
‘enna is very good, and especially the 
Castings are well done. ae y 





ICE-MAKING MACHINERY AT THE 
VIENNA EXHIBITION, 


Tne making of ice by artificial means is a matter of 
rapidly increasing importance, not only on account of the 
increase it affords in our domestic comforts, but also on ac- 
count of its usefulness in many manufacturing branches. 
The ice-making machine has p tw been of great service 
in breweries, as it renders the brewer independent of the 
supply of natural ice, while the ice machine may aiso 
be used for the direct cooling of the air and the wort. Be- 
sides, ice made artificially by machinery is colder, and there- 
fore harder than natural ice, a fact which has clearly been 
proved by experiments lately made, when equal weights of 
both artificially and naturally produced ice were placed in 
warm water of equal temperature, the result being that the 
artificial ice took more than twice the time for melting that 
was required by the natural ice. 

At Vienna we find now exhibited three ice-making ma- 
chines, one by Messrs. Siebe and West, of Lambeth, 
London, one by Messrs. Vaas and Littman, of Halle-on-the 
Saale, and a third by the Actien-Gesellschaft fir Fabrica- 
tion von Kismaschinen, formerly Oscar Kropff and Co., of 
Nordhausen, Prussia. Messrs. Siebe and West's ice-making 
machine has already been fully described and illustrated in 
our paper, so that we need here only briefly state its prin- 
ciple and manner of working, in order to make a com-~- 
parison between it and the German machines. The prin- 
ciple applied in Messrs. Siebe and West's machine 
consists of the production of a cold temperature by means 
of the evaporation of ether, and of the continued 
use of the same ether without any significant loss, The 
machine consists of a refrigerator, a condenser, an air pump 
and an ice-making box. The machine works in the 
following manner: As soon as the air pump is put in motion, 
the ether in the cooling vessel evaporates, and, of course, 
absorbs heat from the tabes by which the cooling vessel is 
traversed. The ether vapour thus produced is forced by 
the air pump into the condenser, where under the combined 
influence of the pressure and the cooling action of the water 
circulating through the cond , itr the liquid 
form and returns through a small tube to the refrigerator, 
in order to be there again changed into gas. This process 
is continued with the use of the same ether as long as 
the machine is kept working. The great cold produced in the 
cooling vessel acts on the fresh water to be frozen in the 
ice-box by means of a current of salt water introduced into 
the tubes which pass through. The temperature of the 
salt water decreases quickly on its way through the re- 
frigerator on account of heat being absorbed from it by 
the ether changing into gas, and it then circulates with a 
temperature considerably below the freezing point in the ice- 
box, round anumber of iron or copper vessels filled with the 
fresh water to be frozen into ice. The salt water, the tem- 
perature of which increases again by coming into contact 
with the vessels containing the fresh water, is taken back to 
the refrigerator, where its temperature is again reduced. 
The process of freezing is thus uniform, self-regulating, and 
uninterrupted, until the fresh water has been changed into 
ice. The latter is then removed, and the vessels are filled 
again with fresh water, and are again exposed to the cool- 
ing of the brine current. These machines of Messrs. Siebe 
and West’s are now constructed like horizontal steam 
engines; they are exceedingly simple and compact, and 
have a steam engine attached, or may be worked from an 
existing shaft. The ice is made in single cakes, weigh- 
ing between 8 Ib. and 100 Ib., according to the size of the 
machine. If these cakes are placed one upon the other, they 
freeze together, so that blocks of any size may be formed. 
It is stated by Messrs, Siebe and West that they can pro- 
duce from 10 Ib. to 30 Ib. of ice with their machines for 1d,, 
and that 11b. of coal produces between 3 1b. and 101b. of 
ice. The time taken in removing the ice and refilling the 
freezing vessels for the next operation occupies from 30 to 
60 minutes. Messrs. Siebe and West state further that a 
temperature of 50 deg. below zero Fahr. has been obtained 
with this apparatus, and that from 50,000 to 500,000 cubic 
feet of air may be cooled per hour to 30 deg. Fahr., or a 
smaller body of air to a lower temperature. The ice made 
by this machine at the Vienna Exhibition was beautifully 
clear and crystalline, as pure and hard as best American or 
Norwegian ice. 

Examining now the two German ice-making machines, we 
find that their construction is in nearly every respect 
identical, and, although based on the same thermody- 
namic principle, these machines differ nevertheless con~ 
siderably from the English machine in appearance, as well 
as in working. The English machine appears to us a com- 
pact, thoroughly well-considered construction, whilst the 
German machines show a great number of tubes, and 
vessels, and cocks, which require a good deal of attention. 
The general modus operandus of the German machines is as 
follows: A boiler is partly filled with a concentrated solu- 
tion of hydrochlorate of ammonia, which is heated, and 
ammoniacal gas is thus generated. This gas is forced 
through serpentine pipes in a condenser to a refrigerator, 
and from there it is admitted into the serpentine pipes of 
the ice-box. The ammoniacal gas is exposed on its way 
to the ice-box to a pressure of 8 or 10 atmospheres, whilet 
it is considerably cooled in the condenser, the serpentine 
pipe of which is surrounded by cold water, the results being 
that the ammoniacal gas becomes condensed to a fluid 
form. The serpentine pipes of the ice-box are surrounded 
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cates with the sy é 6, 1 1, 2, | exister f the iam acal gas; i st not b i Exhibitors who may wish to show new methods of 
— YT? | ‘ r water-tank | r t allow to pa I ! sa r struction in actual operation during the Exhi‘ition, will (« 
I. Figs. 1 wl water essary for | d a ‘ e hand. ¢ kK 1 t} the committee’s appr yval) be allotted space in the wester 
; ‘ whereon to build, &e., in view of the visitors t 
t ft t t r tubes 4 r less than is r r " v ke . ; 

f ‘ 2 of : - ‘ yition. Inthe sar exe will be shown sp lens 
and 41 to t wert . ary = ’ . f dwellings for the ir | classes, which Her Majesty's 
and tot ator E, Fig ; a a mmissioners are desirous of obtaining, if possible, from 
1,2, a . 4 : ‘ y the frame | ire | =m Fens . “4° | parts of the world. It is also in contemplation t tain a 
Figs. 1 and 4,-and e] 1), OF I r hour, © llection of diagrams of ancient and modern buildings 
ort ri i tering ¢t : bo . f 1 countries, and the e-operation and ass fa 
¥ { t le t { a | space ] nterested is invited. Another class of the 18 o 
v 1] ia t t 7, & 1 | t . by 4f ‘ t re red ill heating by all methods and all kinds In 
cock 4 and t } 1 c t for t 1 [he or ry shane of t onnexion with this class, the Society of Arts! j 

i 15 Of ed offers of s of applicat exhibit 
ice-box D. } la | , req s isa square plate, 2} in. thick, | #@nounced offers of prizes. Forms otf ay plicati a to shit 
tT 1} ' ‘ y 17 . 1 weighing about 2 and al! necessary information, can be obtained at the offices 
D esse] wi r } t ‘ Wi g i going uUt« - 
ne hates , , - f ee | of the Exhibition. The latest date for sending in applications 
is fix th Li t m 5 is the lst January, 1874. 
pent pipes . » ft k eng tien « ry ? . = 
penne pope, ° F ' . . ation of a ae : The announcement made by the Society of Arts with re- 
monia comes from er he | 16, 19, thence pass. | SIGL’S HORIZONTAL ENGINE | ference to the prizes above referred to is as follows 
ing into the serpentine pipes of the refrigerator G, Fig. 2,] Ose of our i ice engravings this week represents K 0, a, tie P 
through the tube 20, 21. The f j ummonia, enters | the largest of the engines exhibited at Vienna by Herr stsonnr ened, ae gf Coat) or —- antl 
the vessel F at the bottom, thr h the tul 1, and passes | Sigl, the well-known engineer of Vienna, Wiener-Neustadt, | A sum of 5008. having been placed at the disposal of 
off at the top through tube 32, 34 the t r. The ser | und Ber The factory at Wiener-Neustadt, a small | > uncil thr ugh Sir William B y : gention " 
" eT , , lo ot wish his name to appear, fur promoting, by means of 
pentine pipes the vessel are arrange such a manner | town on the Semmering Railway, about thirty miles from 08 NOt W nrtoagaee Sppee : B) DY ; 
‘ 7 , we ' veak . | Vv ‘ rr : blish: , T prizes or otherwise, economy in the use of coal for dome 
e one rich a yer weak in am ient t principal of the three establishments. he a f f 
- 7 : } Vooume, » em, ee esta — , purposes, the Council have decided to offer the wing 
se r rator G, Figs. 1 a lé e we rate approaches ore to the older English prizes 
nr | Zz } +) tr na : — . " + 
‘ : scel | id | type of hor ler 1an do most of the A aa and 1. For a new and improved system of grate, suitable t 
+} » ww? } the «=u n , ‘ ‘ ll } ‘ ; 
r iw 1% weakened flu | German ¢ nes of importance. One pn es especially the | existing chimneys as generally constructed, which shail, wit 
: E, sca 1 by the frame | old-fashioned bedplate with cylinder and plummer block | the least amount of coal, answer best for warming and 
s mulator is made of cast ir b lown upon it. The cylinder has no steam jacket, | ventilating a room.—The Society's Gold Medal and 
I f r t p’pes, through | ar ommon nstruction. with a loose cover at 2. For a new and improved system of grate, suitable ¢ 
t lerate the accumulati ea The steam passages are shortened by making | ©™45ng chimneys as generally constructed, which sha 
s a ator are screwed four | the st openings double, but this necessitates contact | — _ ee eee of ec or. answer 7 cooking 10 
| hiét | - , ym bine 7 t i an ntilating » room.— Lhe 
i l i ucal gas | between the exhaust steam and the cylinder wall over a ined with warming and ventilsting te room 
I l with | somewhat large area. The valves are necessarily double | °°C!°% ® Gold Medal and 5 
a es Me nail oution 1 ¢ gg aii gener : a. Ae 4 of 3. For the best new and improved system of apparatus 
. ke ay . = a ee " their cor struc + Ceserves & WOR * which shall, by means of gas, most efficiently and not 
_ : fs Se tae cxpanation. iJnCy Sal & CeeoNeN resemblance to the | cally warm and ventilate a room.—The Society's Gold Medal 
Pr, Fi | Rider valves used by Messrs. Sulzer in the small engines | and 501. 
ad . led 4 — tha I. } tiy ' 1 r <— ‘ , 7 ‘ 
and is provided a nd the valve o. This vessel | lately described.* The main valves are of the close-ended t. For the best new and improved system of apparatus 
: } ; —" " Biss * Gain are | . . " ft > ¢ va 
Ss Siways uncer water, & 8 removal of the | description, ar leach one has on its back an open cylin-| which shall, by means of gas, be best adapted for cooking 
at heric air f t : Phe tube 43 is pro-| drical box, of which half is cast with the valve and half yined with warming and ventilating the room.—t» 
ided with tl \ : tes with the pressur ted on, as shown in Fig. 3. The inner ends of the steam | Society’s Gold Medal and 50/. 
gaug The bott t imulator communicates | ports through the valves, when they open into this cylin For ay See and improved om J —_—« as 
hr I ul . th t ' r ter +) , ra M... lt ( » foregoir 11¢. bali e jentiy ar 
through the tu 25, pu Hi faste 1 to th | drical box, are canted round at a considerable angle, instead not in in the foregoing, wh arte —_ r 7 uy 
frame L. The su ’ . tae | municate f lying at right angles to the valve spindles. The epen- Med Sea 4 4 -e PT eeaay Cae ~ ‘ 
with the accu lat tated hilst the delivers ame on ted on at “ yer . ® Sedal anc 501, f ’ 
valve i nnected with { ? fa oh . bP sae. age : , on th nes k fay “y — “ order t The Council reserve to themselves the right of withholding 
“se <r ye ~ i } assi ik ing the expansion valve in equilibrium. The | all or any of the above prizes, as the judges appointed by 
temperature by the pipes 29, 31, | 1. This pamp (see | expansion valves are turned outside, and work in and | them may determine 
4) i rked } i } 1 shaft carr ! ‘ ie lie : : “an ‘ , : : 
F is Worked W sha irries also r it ylindrical part of the main valves; and their N.B.—Testing rooms will be provided, in which the various 
P eccentr mo , tator the i } ; © | t_off } . “ ; | wr 
- ntric for - agita ice x, in order | cu edges are placed at the same angle as the steam | competing articles may be tested in succession, each com 
nreod ‘ f+ 1a - . . . ‘ 2 , . . . 
ee a . es i by causing | ports A moment’s consideration will make it plain, | having allotted to him in turn a room and chimney 4 
at tant cir \ ne | rate of lime. | ther fore, that for any given pair of positions of the main | limited period, where he may fix his apparatus for th 
") } } ; . thet : : . s bein y the it 2 ted | ne 
, The i e- x D is an iron < placed in a wooden box, | and expansion slides their relative action is the same as if | POS of its being tested by the judges appoint yt 
the space between t ' filled with sawdust. The] the ports were in the ordinary position, while the result, | per oad plereg oe 77 coors es 
‘ con ss t f ‘ pit : ‘ 8% ~s: suc iZ moval to be at the « 
od - “. s us pl rdinarily attained by altering. the position of the | mee “ , uch Hzing and removal to be att 
nite y ri rl r wh . som petitor. 
united by a tube at their ‘ W the former, by means of right and left-handed ~— . ~ I the London 
are connected wit! Ne . . ; rental tr wanie® ing th The competing articles must be delivered at th n 
. u 4 1 I eachec Vv orely xpans . eA ; ey ie 
tribution cock c, I t ond : ened wy merely tarming the expansion | International Exhibition Building, South Kensing ; 
~~ meena 1). 1 i s own axis (which coincides with the centre of | the 1st December, 1873, with a view to their being tested, 
wwe sitll next tetalie white a. , idle) through a small angle. This very simple | and subs: juently shown in the Exhibition of 1874. 
: hang forged id wae DOR 1s tra an be given with the greatest ease direct from th« (By order) 
the 4 -— is worked We should at first consider that the | governor of Porter's), and the gear for doing this is P. Le Neves Fosters, 
one oniacal gas has the property of sbsorbed by water, | clearly shown in Figs. 2 and 3. The expansion eccentric is August, 1873, Secretary. 
the more on rgetically tb wer the temperature of the | in a direct » with its valve; the main eccentric is out | Se tabs 
t tont contrar, =" 43 come, . , ‘ , ne i 7 " 7 . b 
water is, w <—“- nthe contrary hea vtes the ammoniacal | and drives the valye by means of a lever on a short weigh-| AsoTuER Great Suir Canat.—The congresemen of t r 
gas entirely from the water. A r property of the | shaft. | States of Mississippi and Missouri River Valleys, are state¢ 
— - ac a ls mae it be es f under The condenser, hot well, and air pump are cast in one | to have very generally agre« i to unite their ao to - a ; 
rom ‘ mosphere t a temnerat , , : ; | one _ 8 , : outlet of 
rom 9 x Foo s} er : und at perat piece, and the latter is worked direct from the piston rod. | th _ 7 priation 7 the St. tae att he : 
st, , ne nang , . . - " ~ uf. ex 4 t ~ 
to abr ue cha | The construction of the condenser and valves is so clearly | ‘3° asusippl. It is expected that an oxps | which 
* | 12,000,000 dols., will be necessary to make a ship canal w)) 


1A Tee in is m er pr — ar ‘ € Inti 
fluid produced in this manver, produ an shown in Figs. 2, 4, and 5 as to render description un- 








on cme ~at - : . : : ; 

S = o> quin 1 for acti . i y | necessary. Each piston rod is fitted with a Gast-iron cross- 
‘ ' he soluti a of onia ij ! r. The fluid | head having very large surface; the engine is intended to 

in the boiler, from which the gas has alrea ly partly been ---~ - — 


separated, pasees into the accumulator E, to which alse the | * See page 251 of the present volume. 
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run only io the one direction. Return cranks are emy loyed 














will enable ocean vessels of the largest burthen to reach 
| New Orleans without being obstructed by the bars. It 


resumes its | with ammoniacal gas, is pumped back into the boiler in order | to drive 





light countershafts, from which the feed pumps are 
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| claimed that on the eompletion of this canal, ocean-gong 
ships, during four months of the year, will be able to proce 
as far porth as Cairo, Illinois, 
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THE EAST RIVER BRIDGE, NEW YORK. 


tk 


var is, 


Tus Brooxtrm CAtssoyx. 
(Concluded page 330.) 
asonry. 
ELEVEN eourses of masonry were laid, averaging from 24 in. 
28 in. high. Each course contained from 700 to 800 cubie 
and the size of the stone varied from 80 to 100 eubic 


fect. The masonry of the first seven courses was composed 
of rough rocks, all bedded to a uniform rise. The blocks 


Ww 
a 
“ 
c 


re all rectangular in shape, with the vertical faces trimmed 
wn so a8 not to exceed joints 4in. wide when laid in the 
The Kingston limestone was used alone for these 
irses. They were set in heavy beds of cement, and all 


the spaces filled in with cement or with concrete, when the 


th 


guch 


CAUSE 


ces were large enough to admit of the latter. As the 


low water line was approached granite was substituted on 


face in place of limestone, the latter being continued for 


backing. 
Where the backing is all eut and composed of large blocks, 
masonry can be laid quite rapidly. One whole course 
has been laid per week, notwithstanding the drawbacks 
i by the mud and water from the dredges, and at no 
1e was the masor ry behind the excavation in point of pro- 


we 


eaxked 


wal 


ea 
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i ee 
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r about ) ft., when tl 


Well- 


ith of December the level of the masonry 
nary high water level, and was then sus- 
nded for the season by the severity of the weather. The 
snite was furnished by Bodwell and Webster, from the 
ind quarries in Penobscot Bay, on the coast of Maine. 
regular masonry was Jaid off it was found that the 

moved 1 ft. toward the river and 9in. toward 


1 
On the } 


ed at ordi 


ng machinery consisted of three boom der- 

gon the masonry, with masts 55 ft. high and 

2 nl booms. They controlled all points of the 
nework. The guys were secured outside and had to be 
m time to time. In the New York caisson the 
ruys are fastened directly to the caisson itself. The 
<s will be used to carry up the tower masonry 
hey will be replaced by balance 


s were raised by two engines, ea sh w king three 
1 by friction gearing. They have given 
tones being handled with ease and 
mplete control in setting. 
Dock. 
ter months, the substantial dock resting on 
t caisson, on the river side, was completed, filled 
1 provided with a track, turntables, and unloading 





On the land side the excavation has been filled in level up 
the masoury. 


When the caisson proper had been filled in the locks were 


emoved, the water-shaft filled, and the sections above the 


taken out. Next, the cofferdams inside the masonry 

es were removed and the mud dug out. No water 

ed through the masonry, but considerable fresh spring 

r oozed up through the timber foundation, that was 

sily kept in check by pumps. These well-holes were filled 

, concrete for a height of 26 ft., requiring 550 cubic yards. 

r the remainder of the distance, up to the floor line, these 
holes remain open, 60 as to save masonry. 


N 


General Dimensions, Brooklyn Caisson. 
16 


Length over all ind one eco 68 ft. 
Breadth Pe oak ond an 102 
Height of air chamber aed ote OF 45 
Total height when launched ss 144 ,, 
a pa completed oe 25+ ys 
Cubie feet of timber init . ... eo SRLOOO | 
Weight of ironwork ... one dee 250 tons 
Launching weight of caisson ood 3000 ,, 


Concluding Remarks. 

The pleasant task remains yet of expressing my thanks 

the gentlemen who have so ably assisted in the prosecution 

the work, and to whose untiring industry, constant watch- 
ness and sound judgment, is mainly due the success 
s attended it to the present time. 

The work in both caissons has been carried on under the 
y supervision of Colonel Paine and Mr. Collingwood, 
ved at times by Mr. Martin and Mr. McNulty, whenever 
numerous outside duties of these latter gentlemen 
i permit. 

Phe {tb ur below is always attended with a certain amount 

risk to life and health, and those who face it daily are, 


herefore, deserving of more than ordinary eredit. 


reneral foremen below have been Messrs. Young, 
reene, Woliver O'Malley, and Korner, assisted by 
ler foremen. 

onry, carpentry, and machine departments have. 
t, been most efficiently attended to by Messrs 
ass, Farrington, and Smith; while the draughting- 
een in charge of Mr. Hildenbrandt, and occasionally 


E or 






Mr. Vonder Bosch. 
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To Mr. Horatio Allen, consulting engineer, my acknow- 
gments are due for his counsel and advice. 

n regard to the relations of the engineering department 
ral management, it gives me pleasure to bear 
nony that all requisitions from the engincer department 


ve been met with the utmost promptness, both in respect 
quantity as well as quality, and that the relations of the 
ferent executive branches have been conducted with a 
tual co-operation, conducive to the highest results, both 
etimency and econ any. 


To rue Eprror ov ExyGisrerina. 


8in,—TI have read in your journal of October 3, 1873, page 


. 4 description of an express locomotive, at the Vienna 






Exh tion, for the Southern Railway in Austria, called the 
 Rittinger” and made by G. Sigl, in Wiener- Neustadt. 
You say: “the ‘Bittinger,’ which bas been built by Mr. 


Sigl, at Wiener-Neustadt, is an example of a type of engine 
which is at present with considerable favour on a 
number of Continental lines; it has outside cylinders and 
outside frames, but it is not upon Hall’s system, the cranks 
being completely outside the axle bearings,” &c. 

Allow me to state that this type of ine is my 
system, Hall's eystem; in the year 1803 I took a patent for 
it in Bavaria and in Austria; the first engines that were 
constructed on this type were built at the works of Mr. 


those works, and sent to the Rheinbayerishe Railway, then 
called Beybacher Bahn; since then there have been several 
more made for the same line on the same type. 

I myself introduced this system into Austria in the year 
1857 ; the first engine of that system was made in Wiener- 
Neustadt for the Southern Railway, when | was director of 
those works. Since then there have been several more made 
in Austria and in other parts of the Continent. I read with 
pleasure your statement that this system is regarded with 
considerable favour on a number of Continental lines, and the 
circumstance that it is so twenty years after its first intro- 
duction, augments its value. 

With regard to the other type of engine, Maffei’s engine, 
which you have already in your journal of the 26th of 
September, where the boss of the etank forms the bearing of 
the axle, and that you acknowledge as Hall's system. I got 
a patent for it in Bavaria and in Austria in the year 1856 ; 
this system I introduced in both these countries myself, and 
it renders me rather proud to see that it has kept its ground 
for seventeen years, and is still a favourite. 

That it is so, is proved by being so often chosen for ex- 
hibitions. Mr. Borsig, of Berlin, and Mr. Sigi, of Vienna, and 
Wiener-Neustadt, exhibited the same type of engine at the 
Paris Exhibition in the year 1867, and at the present Vienna 
Exhibition, it is several times exhibited by the first engine 
builders on the Continent—Mr. Borsig, Mr. Sigl, and Mr, 
Maffei. One should think, ifsince the Paris Exhibition another 
system would have been judged preferable, they would not 
have exposed it a freenat time at Vienna. Maffei has made, 
as you say, 250 of those locomotives. 

Any one can, if he is interested, see the patents given to 
me for both systems at the patent office in Munich and 
Vienna, and I beg of you to publish this as a just claim on my 
side to the invention and first introduction of both systems. 
It isa fact known and freely acknowledged by Mr. G. Sigl, 
Mr. Maffei, and many Continental! engineers of first rank. 

Yours respectfully, 

October 15, 1873. J. Haun. 


EXPLOSION OF A HOWARD'S BOILER. 
To tugs Eprror ovr EnGixgexina. 
Srr,—I noticed in last week’s ExGineERING an account 
of another disastrous explosion with the above so-called 
“safety boiler.” Occurrences, such as these, thus repeated, 
is surely the best proof of the fallacy of their design and 
construction, and, till remedied, mishaps will happen. It is 
evident to any practical engineer that water-tube generators 


Maffei, at Munich, by myself, when I was the director of | reduce 


water-tube generator we need not fear the results, [It is 
gratifying to learn that our inventive has taken note 
of these defects, and ing far has been designed; 
but the perfecting of any great invention is only arrived ut by 
stages and numerous failures. 

we One who has chargo of a 


Howarp’s Boren. 
London, Ovtobér 21, 1873. . 


STRAINS UPON BOWSTRING GIRDERS. 
To rue Eprrom oy Evxertnuentxe. 

Str,—The fact that the horizontal component of tho 
maximum stress occurring upon the diagonals of a bowstring 
girder, during the padsage of a rolling load of uniform in- 
tensity, is the same. for each diagonal, and that it admits of 
very simple expression in terms of that upon the string o! the 
bow, is not so novel a discovery as your American corres- 
— Mr. Smith, and your subsequent correspondent, Mr. 

idler, would appear to believe. 

Mr. Smith does indeed state in his letter that his investi- 
gation was based upon some general theorem enunciated by 
Mr. Baker, but it has obviously escaped his notice that tho 
particular application of this t made by himself had 
been given in this journal by Mr. Baker, some seven years 
ago. The passage { refer to oceurs at page 299 of vol. iii. 
under the heading ‘Long Span Railway Bridges,” and is as 
followa: “ Now it may be shown that the maximum 
horizontal strain to which the diagonals of a bowstring bridge 
are liable is the same for each bar; and that, assuming ten 
bays of diagonals, the strain in each instance will be about 
one-tenth of the maximum horizontal strain on the arched 
rib or tie, due to the rolling load uniformly distributed.” 
= effect is, of course, a short statement of Mr. Smith’s 
results. 

Mr. Fidler’s letter is little more than a oo pg of Mr. 
Smith's, and has no raison d'étre, unless it be to show that 
Mr. Fidler had solved a certain problem “all by himself”— 
a matter possibly of self-gratulation to Mr. Fidler, but of re- 
mote interest to the rest of your readers. 

Yours obediently, 
T. INGER, 














Tus Loxpos Warer Companins.—The following ex- 
tracts are taken from the report of Mr. Frank Bolton, 
Water Examiner, on the new w undertaken by the 
different London companies, with a view to give a constant 
1 construction of additional 





are correct in principle, and it is only necessary to er t 
the existing faults in order to produce a perfect one. That 
Howard’s boiler is defective in the following particulars ap- 
pears to me evident. 

These boilers, as at present constructed, are composed of 
sections, built up of a number of wrought-iron horizontal 
tubes, which are connected at one end to wrought-iron 
vertical tubes, flattened on one side, and forming a D-section. 
The flat side has circular openi tapped with a very fine 
thread; into these holes a slightly tapered collar or nipple 
is serewed, which projects from the side of the vertical tube ; 
the projecting part is dlso slightly tapered and a fine thread 
cut thereon. The horizontal tube is prepared by welding an 
iron ring to the inside of it ; the hole in this ring being tapped, 
the tube is now ready to be screwed on the aforesaid collar or 
nipple. As the vertical tube and ring in the horizontal section is 
not of great thickness, very few threads can be cut therein, 
and the surface for making a joint is very limited. To over- 
come this defect, and to keep the collar or nipple steam and 
water tight, they are screwed in with considerable force, and 
in so doing there is great risk in damaging or stripping the 
thread. The front ends of the tubes are closed by covers 
secured by bolts. 

When the boiler is in operation all these connexions are 
exposed to the intense heat of the fire and hot gases, which 
is made to impinge against some of them, owing to the 
position of the baffle or dividing plates which direct the 
course of the products of combustion on their way to the 
chimney. The joints and collars are, therefore, liable to be 
burnt out or destroyed by the fire, and should any of them 
be defective or leaking, it is impossible to detect it, until the 
auge shows that the water is escaping from the boiler. 
iad all these joints been outside the boiler, any leakage or 
defect could have been at once detected and remedied, the 
life of Osmond the stoker spared, and the scalding of Mr. 
Hirst averted. 

As the brickwork or boiler framing must be pulled down 
to detect a fault, and the difficulty of removing a section or 
tube very great, because several sections may be taken out 
before the defective one is discovered ; persons are not over 
anxious to be continually searching for fabs, and it appears 
from the recent evidence that they go on working the boiler 
until the water sinks 27 in. in a night, or an accident occurs. 
The boiler is also defective for want of a proper circulation 
of the water over the heated metal; asa result of this the 
tubes and joints are injured by the over-heating. 

To assist the circulation the sections are slightly inclined 
(in speaking of the tubes I have throughout spoken of them 
as horizontal and vertical), but this is of little avail unless the 
water enters at one end and flows out at the opposite end of 
the tube. The sediment accumulates at the teow ends of 
the horizonal tubes, and at the bottom of the vertical ones; 


abe» districts: “ Tho 

subsiding and impounding reservoirs by the Chelsea, Grand 
Junction, and Southwark and Va Companies, is most 
desirable. The Kent Company, in accordance with the notice 


given in January last, have completed the arrangements for, 
and are now giving constant supply to about 1500 houses in 
their district situated im the partehes of Bt. ‘a, Rother- 
hithe, and St. Paul's and St. Nicholas, Deptford, and have 
applied to the Metropolitan Board of Works, in conformity 
with sec. 34 of the Metropolitan Water Act, 1871, for in- 
stractions for affixing hydrants to the mains in the district 
now under constant supply. The New River Company 
have now the power of effective constant service in 
their district. They have also commenced a now high service 
covered reservoir to contain 1,000,000 + me at Southgate, 
in anticipation of the requirements of tho water supply to 
Edmonton. « The company have, in a number of cases, 
afforded constent supply by means of standpipes, and have 
recently agreed with @ committee of the Corporation of the 
City of London to furnish constant s at once, to a large 
number of the houses of the poor the City bounds, 
whenever the arrangements of the officers of the Corporation 
in connexion therewith are completed. The East London 
Company are extending the constant system of supply in 
their district, and have comp! 
supplying the 6325 houses in the 
Compaty are cratruing ever 
Jom aro i service reservoirs at 
Nunkeaty $0 contain 16, ,000 gallons, and are erecting 
additional engine power for high pressure constant supply. 
ae 


Additional boilers and are also being 
Hampton. The West Viadlone Company are giving con- 


stant supply toa number of houses on the ieation of the 
owners, who have provided fittings’ i the Board of 
Trade Regulations of the 10th of A 1872, and ure 
fully — to extend the constant supply when calied 
upon. This company are also extensive works 
and additiona! engine power at th and at Hamp- 


ton to ome effective constant supply. The Grand Juncti 

Company have a service reservoir n«ar 

Kilburn, to smateta & Jat000 for constant supply, 
this 


and are now laying @ line of main pipes to connect up 


reservoir with the works at and are likewise 
erecting additional boilers and works at Durin 
the time these works are in progress the is inei 





here it is exposed to the heat of the furnace and baked, which 
is anything but desirable. All impurities should be 





collected outside the beiler, where they will do no harm, — 










































































































Lo AO ET OE 


nce em ye 


SBS 2. Sala. SUA r aT REBEL zo rmecte 


+ ~ ute a : ee — 
ih RE a me a 
= —— eer eter eee eae 


ae - + 


ex 


eS ee Dims 


Be nt en te et er le nee San GE aw 


mite? ha oe 
se nt te eg eye 


née & Fete 


i ti 


= 


Dini cdlitining: abtindatln. on, 


er =~ cena tn lrg 


RY tee GF 


sh Ahan Be Ee Le ae rete A sel tneraA3 


C5 ene earn POOR OS 
ee soe 


*/ 


Se eR ees 


we ae cee - 


ee eee 


~~ 


35° 





ENGINEERING. [Ocr. 24, 1873, 











—_—_———S—————_—_—__—_— = 
NEW CALORIC MOTOR. 
Tax caloric motor, of which we annex engravings, is one 
constructed by Mr. Friedrich Siemens, of Dresden, and ex- 
hibited by him at Vienna. It consists, like all motors of a 
similar class, of a “cold” and a “hot” part, which are suit- 
ably connected by regenerators, whilst it differs from 
other heat engines by being driven by the action of gravity 
on a fluid, no cylinder or piston being employed 
The artificially cooled part a, as well as the part a’ (Pig 


1), heated by fire, consist each of a hemispherical vessel 


with twelve partitions ; these partiti yns are fixed, however, 
in the upper part only of each vessel, whence the twelve 
compartments 4 (Fig. 2) communicate with each other in 
the lower part of each vessel. Each upper part of a “cold 
space” is connected by means of the tabes C and a regene- 


rator R (Fig 3) with a corresponding “ hot space 


As shown in our engravings, these vessels a and a’ thus 
connected with each other twelve times, are fixed upon an 
inclined shaft (Fig 3), and the regenerators R so connect 


the compartments that a cold space 6 communicates with 
a hot space b', which is one-sixth of one revolution in 
advance. Both hemispherical vessels are about half filled 
with water, whilst the other parts, as well as the regene- 
rators and tubes, contain atmospheric air 

rhe air, being much lighter than the water, keeps at the 
top of the latter, whence, with the inclined position of the 
vessels, the air will always, during the descending portion 
of the revolution of any one pair of compartments, pass 
from the hot spaces 6’, which are advanced in their posi 
tion, into the cold spaces 6, whilst during the ascending 
part of the revolution the air passes into the hot spaces 1’, 
which occupy in their turn the upper position. It is thus 
evident that the air passes in a cold condition downwars 
and in a hot condition upwards, and that it has to pass 
through the regenerators each time in opposite directions 
The regenerators absorb fresh heat, and give it up again 
in the same manner as in caloric engines of the ordinary 
construction, It is farther evident that the hot air, owing 
to its expansion by heat, dislodges more water than th« 
cold air does, and that the difference of the weights of th« 
dislodged water during the ascent and the descent of any 
particular section of the vessels is the moving power of the 
machine. Water, allowing only a small difference of tem- 
peratare, being taken in this case as a medium for producing 
the differences of weight which form the moving power, a 
small difference of the temperature only of the air, and 
consequently also a very insignificant moving power would 
be produced, if the peculiar action of the vapour of the 
water had not to be taken into consideration. If, for 
instance, the temperature of the cold vessel a is 132 deg. 
Fabr., and that of the hot vessel a’ is 112 deg. Fahr., the air 
would expand only one-sixth of its volume by heating, whilst 
the water vapour would expand to ten times its volume, 
with an increase of temperature from 132 deg. to 212 deg. 
Both combined would thus produce an increase of nearly 
double the volume. The regenerators R are therefore not only 
used for absorbing and supplying alternately heat from and 
to the air, but also for alternately condensing and regenerat- 
ing the steam, this being perfectly attained with a sufficient 
surface of the regenerator and the presence of air as sup- 
porter of the steam, of course as long as the water does not 
boil. 

If the hot vessel a’ is heated so much, that the water 
begins to boil, the spaces ) of the cold vessel a would serve 
as a condenser, and they would quickly be heated to the boil- 
ing point, whence every effect productive of power in 
the machine would cease. With the use of air and the 
ordinary atmospheric pressure in the system, a temperature 
of 212 degrees should not be reached. However, other 
fluids can be applied, as no losses through evaporation take 
place. The necessary cooling is effected by the filling the 
hollow space D (Fig. 1) with water; this space communi- 
cates with the lower ends of the cold compartments by 
means of the holes ¢ ¢, whilst the tube / effects a 
similar connexion with the hot vessel. The various parts 
of the whole system are thus connected directly with each 
other as well as with the atmospheric air, whence no 
superpressure can be produced, the object being to remove 
all danger of explosion. The water evaporated in the 
open cooling space has to be filled up from time to time, and 
in this manner the whole system is provided wiih the neces- 
sary quantity of water. The heating of the outer (hot) vessel 
has to be effected by direct firing, for example, by means of 
an apparatus for the burning of petroleum. The regenerators 
R consist, as in other caloric machines, of passages filled with 
wire gauze, or equivalent metallic material offering a 
large surface. 

In order to increase the power of motion, Mr. Siemens re- 
commends the application of a specifically heavy fiuid, as, for 
instance, mercury, in which case all parts of the machine 
should be made of iron. At present, Mr. Siemens’ motor 
cannot be deemed to have attained more than an experi- 
mental stage; bat it is, nevertheless, a contrivance the 
ingenuity of which renders it interesting. Mr. Siemens 
exhibits his motors in two forms at Vienna; the one form 
we now illustrate, the other we shall describe shortly. 








Tcr«ren Ratiwars.— Mr. Gosehler, of the Turkish Ministry 
of Public Works, has been replaced as director of the de- 
partment for the surveys and construction of the Roumelian 
railways by Mr. Ritter. Mr. Goschler, however, remains 
cqnened with the Ministry of Public Works as technical 

viser. 
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CALORIC MOTOR, AT THE VIENNA EXHIBITION, 


CONSTRUCTED BY MR. FRIEDRICH SIEMENS, DRESDEN. 
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PLANING MACHINE, AT THE VIENNA EXHIBITION. 
CONSTRUCTED BY MESSRS. SHARP, STEWART, AND COMPANY, LIMITED, ENGINEERS, MANCHESTER. 
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We illustrate above a very fine planing machine, ex- | necessary for driving the machine being, at each reversal, | the engraving above; that adopted by Messrs. Sellers we 
uibited at Vienna by Messrs. Sharp, Stewart, and Co, | moved successively instead of simultaneously. The effect shall describe when we illustrate their machine in detail. 
Limited), of Manchester. The machine, which will plane | of this is of course that the lateral traverse of the belts | The machine under notice is, as will be seen, fitted with 
$ft. long by 8 ft. 4in. wide, is constructed on Sellers’ | needs to be but about half that necessary under the ordinary | three tool-holders, two of these being situated on the cross 
system, the table deriving its motion from a worm gearing | system; and thus while the wear and tear of the belts is | slide, and the third being fitted to a slide which can be raised 
into a rack on its underside. The worm is carried by an | reduced, much narrower pulleys can also be employed. In | or lowered on one of the side pillars. A tool thus mounted 
oblique shaft, this shaft being placed so that the angle between | the planing machines made by Messrs. Sellers themselves | is very convenient for many classes of work, The general 
ts centre line and that of the table is equal to that corre- | the belt pulleys are arranged so that their shaft is parallel | design of the machine is, as will be seen from our illustra- 
‘ponding to the pitch of the worm. The effect of this is | with the centre fine of the machine, the latter thus having to | tion, very massive and substantial, while the care paid to 
that an ordinary straight-toothed rack can be employed, | be arranged in a workshop in a line with the lathes, &c. This | points of detail, and the workmanship throughout, fully sus- 
while an arrangement is obtained which gives very mode- | we believe to be really the best way to arrange planing | tains the reputation the makers have long had for this class 
rate frictional resistance, and which has been proved by a | machines; but Messrs. Sharp, Stewart, and Co., to meet, | of work. 

‘engthened experience to have remarkable powers of with- | we presume, the general fashion in this country, have | 
— wear and tear. In fact, as we mentioned a few | modified Messrs. Sellers’ arrangement, so as ee a 
eeks ago, when speaking of the exhibits of Messrs. Sellers | the belt pulleys in the same position as in ordinary planing a c 

at Vienna, the worm, naiy Pn machines made on their | machines, namely, with their shaft at right angles to the | bei : —— on ioe eee 
‘ystem, needs no lubrication beyond the oil which leaks on | direction of motion of the machine table. Another detail | Pre een rfp is being changed. a is wl; 
it from the adjoining worm shaft bearings. | in which Messrs. Sharp, Stewart, and Co.'s planing ma~ | ¢),4¢ on anniversary of the S ove November the 9th and 
The machine now under notice has the ingenious belt | chine differs from the Sellers machine is the mode of lift- | 10th, three of the streets wi be wholly restored, and more 
ee to which we have before alluded as being employed by | ing the tools during the return stroke. The arrangement | than three-fourths of the sites of all the other burned build- 

*sers. Sellers, the two straps (one open and one crossed) employed by Messrs. Sharp, Stewart, and Co. is shown by | ings occupied by partially completed stractures. 
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PRINTING MACHINERY AT THE 
VIENNA EXHIBITION.—No. IV. 

Be.oico and Switzerland, indeed all other coun- 
tries except those already mentioned, and France 
and Austria, are entirely unrepresented in printing 
machinery. ‘The principal French exhibits come 
from three firms, and of these the large machines 
from M. Marinoni’s works, at Paris, deserve the 
first mention. ‘The first of these is a four-feeder 

srfecting machine, similar to that used by many 
influential European newspapers, among which are 
in England the Daily News, Echo, and Globe, and 
in Paris the Figaro, Journal Officiel, and Liberté. 
This machine, as its name implies, prints both 
sidés of the sheet at one operation, and it is pro- 
bably as perfect a machine as can be wished for, 
for printing newspapers from separate sheets of 
ag It throws off from 6000 to 7000 copies an 
our, and requires eight attendants. Marinoni’s 
web printing machine (which was illustrated in 
ENGINEERING some time ago*), and which formed 
the subject of a patent in July, 1872, is however, a 
more interesting machine ; it may not be too much 
to say that it is the most interesting printing ma- 
chine in the Exhibition. It is said to be able to 
print, on both sides, 20,000 copies per hour of a 
newspaper the same size as the 7imes ; but unfortu- 
nately it is not at work, owing to the enormous ex- 
pense of supplying paper to a machine running at 
such a speed. ‘The mechanical difficulties of web 
printing having been successfully overcome, there 
was no difficulty in printing as fast as the cylinders 
could be driven, except that of getting the papers 
properly delivered ; 6000 or 7000 copies an hour is 
about the maximum number which can be conve- 
niently delivered on to one table, and the Walter 
—_ with its 12,000 copies per hour, divides its 

elivery into two, sending the sheets alternately to 
right and left of the delivery frame. ‘The special 
feature of the Marinoni press is that it divides its 
delivery into four, so that it delivers one quarter of 
its total on to each of four tables arranged in pairs, 
one above the other, at the ends of the machine. 
The apparatus for directing the sheets as they come 
from the second type cylinder to each of the four 
tables in turn, is of the most ingenious kind, and at 
the same time quite simple in its construction. It 
will be found fully described in the number of En- 
GINEERING to which we have referred above. Ina 
well-organised new paper office the operation of 
taking away the spindle of a finished roll, and 
putting a fresh roll in its place, resembles very 
much the working of a gun by trained artillerymen 
—every man stands in his proper place, and the 
whole operation is performed as if by machinery, 
and in the minimum of time. The delay from this 
cause would, however, be much more serious in the 
Marinoni than in the Walter press, because, owing 
to the greater speed of the roll, it would occur 
nearly twice as often, and also because the roll has 
to be lifted toa considerable he ight (small jib cranes 
are fitted for the purpose to the frame of the ma- 
chine) instead of being just slipped into journals 
close to the ground. This difficulty is got over by 
having places for two webs in the machine, one on 
each side, and printing alternately from the right 
and left web, the other being meantime put in place. 
No stoppage is necessary thers fore, exce pt the few 
moments required to enter the end of the new web. 
As to the rest of the machine, we may mention that 
the paper is damped as in the Walter, that the 


tendants, will turn out 4300 copies per hour, printed 
on one side, Both these machines are fitted with 
Normand's age elliptic pinion, which enables the 
delivery to be greater, and the speed more regular, 
than it would otherwise be. For book-printing, the 
most important machine is a perfecting press with 
double feed and single delivery, intended to finish 
illustrated or fine work at the rate of 1200 to 1300 
copies per hour. It is similar to that used in 
Paris for the L’///ustration, and other illustrated 
papers, and is made to work either by hand or 
power. There are also two smaller machines for 
general book-work of the better description, both 
of which are what M. Alauzet calls * aieent-coting, | 
that is to say by rack or otherwise, without the 
intervention of a carriage or spur “‘ circle” gearing. 
The smaller of these machines is known as the 
‘* Express” rhea For lithographic printing, M. 
Alauzet exhibits only one machine, a very complete 
and well-finished one, including a number of pa- 
tented improvements, belonging to the maker, in its | 


: - —s 
details. ‘The chromo-lithographs printed by this} 
machine are of the highest « xcellence. 





} 
| 
| 


It is driven | 
by a “railway” motion, and in general appearance 
is very similar to the German machines. The im- | 
provements we have referred to are not of a kind | 
which can be well described in a general article ; the | 
object of most of them is to increase the finish of 
the work, ‘The printed sheets have to be taken out | 
by hand, for the reasons already stated in a former | 
article. Alauzet’s exhibits also include a Stanhope | 
press, a machine for mixing colours for lithographic | 
work, &c. ‘The workmanship of these machines is | 
very good, and the designs of the framework, with- | 
out any attempt at ornamentation, show great taste. 

Messrs. Maulde, Geibel, and Wibart, of Paris, | 
whose combined engine we have formerly noticed, | 
show four printing machines, the making of engines | 
being with them only a secondary business, ‘The | 
first of these is a book prese, with railway motion, | 
and having a large wooden delivery cylinder, which | 
renders it possible to dis, ense entirely with tapes. | 
A smaller book press is very similar in design to | 
Alauzet’s “‘ Express’ machine. A little press, on | 
Groselier’s patent, worked by the foot, is very | 
neat. It has the common tympan frame for the 
sheets; the forme does not move, but is inked by | 
the rollers passing over it. The platten is pulled} 
down upon the forme by a couple of cranks, The | 
last machine exhibited by this firm is a lithographic 
press. It has only roller-inking apparatus, and is 
consequently shorter by the length of the slab than 
the usual machines for the same size of stone. Its 
special peculiarity is that the stone, instead of being 
rigid, rests on a frame which is supported by a pin 
running in the direction of the length of the ma- 
chine. It is so far free to oscillate on this pin that 
either side of the stone can move one centimetre up 
ordown, It is thought that in this way a more 
even pressure can be obtained, the stone being, to 
a certain extent, self-adjusting to the surface of 
the cylinder. The apparatus for making the cy- 
linder remain stationary while the stone passes twice 
or more under the inking rollers, is brought, by 
means of a hand lever, much more conveniently 
under the control of the attendant than it is in 
most of the machines. 

With the exception of the three firms we have 
now mentioned, there are no French exhibitors of 
any importance in the present section. We notice 
only some small lithographic hand presses by Alex- 
andre Lagrange; a neat card-printing machine by 





sheets are cut before being printed, and that the 
type and impression cylinders are arranged horizon- 
tally beside each other, instead, of ve rtically. The 
workmanship of the machine is very beautiful, but 
the framing certainly seems very light in some 
places, especially in the brackets for supporting the 
paper roils. The Exhibition Supplement of the 
Neue Freie Presse is printed in the pavilion of that 
newspaper in the grounds of the Exhibition upon a 
Marinoni press, made by Sigl, of Vienna. This 
machine is, however. fitted. with foldi: g apparatus, 
and attains no great oS) a lL 





M. Alauzet, of Paris, sends a larger number of 
printing machines—9Y or |) in all—than are sent by 
any other single firm The largest of these is a 
four-cylinder newspaper perfecting machine, to turt 
out 6500 finished copies per hour of a full-sized 
Paris newspaper. It requires, of course, eight at- 
tendants, there being four feeding and four delivery 
tables. Beside it is a two-cylinder press, with 
double feed and delivery, which, with four at- 


| Pierron and Fd. Dehaitre; and a Degener and 
Weiler, by the same maker. 
If the Austrian printing machine makers are fairly 
represented at Vienna, it would seem that the trade 
jis carried on only to a very small extent in the 
}empire, few of the machines exhibited being of any 
|size or importance. We have already mentioned 
| the Sigl-Marinoni press in the pavilion of the New 
| Freie Presse. In addition to this there is also a 
| lithographic machine of Herr Sigl’s exhibited, but 
| not we believe by the maker himself. This machine 
has several pe culiarities ; the cylinde r itself is com- 
bined with a scraper; the arrangement for allowing 
| the stone to move two or more times for one revolu- 
| tion of the cylinder is (as in Maulde, Geibel, and 
| Wibart’s machine just mentioned) commanded by 
a hand lever placed conveniently for the attendant ; 


two scales of centimetres at mght angles to each | a large quantity having been already laid west of Tor 


| othe r are placed on the platten, and by these the 
| position of each stone is noted, so that it can be 


{placed again in the machine with the greatest 
accuracy in the exact spot where it was before. The 





to print 800 impressions per hour from a stone of a 
maximum size of 30 in. by 20 in. Herr Sigl holds g 
patent for his combination of the cylinder and 
scraper, Herr Kaiser and Herr Anger, both of 
Vienna, exhibit small cylinder presses for bookwork 
which do not call for special comment, and Herr 
tust has a common lever jobbing press. 

Herr A. Fichtner, of Vienna, has a collection of 
four or five lithographic scraper presses. They are 
well made, but it seems somewhat to be wondered 
at that such slow-working machines should com. 
mand any sale when the cylinder machines can go 
easily be had. The scraper machines are, however, 
of course much cheaper. ‘The maker has a patent 
for the arrangement of the scraper, which instead of 
being thrown upwards when out of use, is thrown to 
one side. As the lever and scraper form together a 
very considerable weight, this arrangement saves a 
good deal of trouble. Herr I. J. Bachrach, of 
Vienna, shows several small hand or foot presses for 
Visiting cards, circulars, and such small work. They 
are very simple in construction, and mostly print at 
the rate of about 1000 copies per hour. In the 
smaller machines the printed card or paper is thrown 
off to the side by a jerk of a frame ; in the larger 
ones both the laying on and taking off has to be 
done by hand, Herr Ludwig Schember exhibits 
his patent ‘‘autographic multiplication press,” for 
printing circulars, &c. It is a very useful machine, 
and by its small price commends itself to many, 
who, although not printers, have occasion frequently 
to send out large numbers of duplicate circulars of 
any kind. ‘The manuscript to be printed is first 
written with prepared ink upon well-sized paper, 
and then transferred to a metal plate, from which it 
is printed. From 80 to 100 copies can be made in 


|an hour, and the machine appears simple enough t 


be worked by a boy without any special training. 
The only other machine which we need specially 
mention is Putze’s patent card-printing press, ex- 


| hibited by Messrs, Putze and Habernal, of Vienna 


This is a very ingenious little machine—bearing 
some resemblance to a railway ticket printing ma- 
chine—for printing address cards. It is 12 in. long, 
7 in. broad, and 8 in. high, and weighs 30 |b., and 


| it will print cards from 2} to 4in. long and of pro- 


portionate width. Its general construction cannot 
well be made intelligible without the aid of illustra- 
tions; it must suflice to say here that a packet of 
about a hundred cards is placed at one time in 
case at one side of the machine, and that at every 
stroke the bottom card of the pack is pushed away 
and carried under the little platten, where it is 
printed, and then dropped into a box. As each card 
is taken from under the pack the others are pressed 
down to occupy its place, and the machine does not 
seem to have any difficulty in finishing the hundred 
vards in a minute. 

We have now mentioned all the printing machines 
of any importance which are to be found in the 
Exhibition. We need only add that in this sub- 
section of Group XIIL., as well as in some others, 
several machines appear in the Official Catalogue 
which a diligent search has failed to discover in th 
Machinery Hall, and which we therefore conclude 
never to have been sent, 








Coat ts Avstria.—The production of coal in Austria i2 
1871 amounted to 7,772,965 tons. This total presents an w- 
crease of 1,061,137 tons when compared with the c yrrespond- 
ing figures for 1870. The increase in the extraction in 187! 
over 1869 was 505,408 tons. The production of lignites 
Austria in 1871 amounted to 7,539,924 tons, showing an i- 
crease of 1,364,589 tons as compared with the corresponding 
figures for 1870. In 1861 the production of coal in Austria 
amounted to 3,590,433 tons, while the production of lignites 
amounted to 2,772,661 tons. The combined production of 
coal and lignites in Ausiria in 1871 was 16,312,885 tons, 
compared with 6,363,093 tons in 1861, showing an increase 
in ten years of no less than 8,949,695 tons. Austria is rich 
in coal. 





Grayp Trusx Rartway or Casapa.—A number of the 
150 new narrow gauge engines contracted for in the spring 
by the Grand Trunk Railway Company of Canada, have been 
delivered, and have been proved by their trial trips to be ex- 
cellent locomotives. Nearly 1000 new box and platform cars 
have been delivered, and 2500 freight cars have been coB- 
verted to the narrow gauge at Point St. Charles and Strat- 
ford. At the close of this month, the main line betwee 
Toronto and Montreal will have been renewed with steel rauls 
to the extent of 260 miles, and by the end of 1876 it is expected 
| that the whole road-bed, both east and west, will be of — 
land east of Montreal in addition to the central district. 
The line east of Montreal is to be converted to the narrow 
gauge next year, and when this is done the whole line w 
be of 4 ft. } im. gauge. As soon as this result is attained, 
the company will be enabled to exchange cars with 300 other 





machine is both simple and strong, and is intended 


Canadian and American railway companies. 
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MINERAL FUEL AT THE VIENNA 
EXHIBITION.—No. I. 


We come next to the Austro-Hungarian empire, 
snd meet with a key to its mineral wealth in the 
xhibits of the Imperial Geological lustitute, of 
Vienna, and .in those of the Royal -H i 
Geological Institution, of. Buda-Pesth. The former, 
ee eee 
fully explorec y; 
and is still going on publishing the results of the 
researches in the of geological, general, and 
-pecial maps, as well as in «the form of numerous 
publications of which the ae ee 
‘This institute exhibits a very complete collection of 
the mineral fuels of Austria, illustrated by maps 
snd geological sections, and arranged after the geo- 
logical formations in which they are found. The 
Hungarian Institution, which owes its existence, 
since 1869, to the political separation of Hungary 
from Austria proper, exhibits a similar collection of 
Hungarian coals in the department of that kingdom. 
A glance at the two collections shows at once, that 
by far the greater number of samples belong to 
more recent formations than that of the real coal 
neasures, and that the latter are confined to a few 
parts of the empire only. In the statistical and 
graphical explanations, which are given by the Im- 
perial Ministry of Commerce and Agriculture, all 
kinds of coal, which belong to the tertiary forma- 
tion, though most of these are black, are classed as 
brown coal, while all others are termed black coal 
or stone coal, comprising thus samples from the 
‘oal formation proper, the Permian, the Lias, and 

e Cretacean systems. In the following notes we 
propose to follow up the different series of coals 
according to their geographical occurrence, without 
separating the younger from those of a greater geo- 

vical age, 

The publications of the ministry show that in 
Cisleithan Austria, the production of coal of all 
kinds has increased from 1,843,000 tons in 1855, to 
8,575,000 tons in 1871. The quantities raised in the 
lifferent provinces are very unequal, and give for 
lack coal to Bohemia 59, Silesia 23, Moravia 11, 
Galicia 5, and other provinces 2 per cent.; and 
for brown coal to Bohemia 56, Styria 25, Austria 8, 
Carniola 4, and Moravia 3 per cent., thus proving 
he great preponderance of the northern provinces, 
Bohemia, Silesia, and Moravia, with regard to 

ineral fuel, over the rest of the empire. 

Beginning with Bohemia, we find two small basins 
f anthracite near Brandau, in the Erzgebirge, and 
near Budweis in Central Bohemia, both of little 
mportance, to be followed by the important coal 
basin of Kladno-Schlan-Rakonitz, to the west of 
Prague, which produced in 187] nearly 14 million 
tons of good black coal, It extends from Kralup, 
nthe Moldau, westward over 32 miles, and makes 
a turn southward for 10 miles, with an average 
width of 3 to 4 miles; it stretches probably much 
further to north-east, where it underlies the strata 
f the Permian and Cretacean systems. This basin 
forms again two natural divisions ; the lower, resting 
upon Silurian rocks, contains two principal coal 
seams, the bottom seam 9 to 18 ft. thick, and the 
great seam, which is 30 to 36ft. thick, and beats 
the 10-yard coal of Dudley. ‘The principal pits 
are near Kladno and Brandeisl, and belong to the 
Emperor Ferdinand, the State Railway Company, 
and the Prague Iron Company; the deepest is the 
Kubek shaft of the State Railway Company, with a 
depth of 184 fathoms. ‘The district employs about 
8000 miners underground, and owns over 20 winding 
engines, and as many pumping engines of from 30 
te 450 horse power. The upper division of the 
measures covers an area of 300 square miles, and 
contains only one coal bed of 20 to 40 in. in thick- 
ness, at an average depth of 30 to 40 fathoms, which 
in 1871 yielded about 125,000 tons from about 
9) small pits. South-west of this is the Pilsen 
coal basin, forming an oval of about 250 square 
miles, which, however, is not yet sufficiently ex- 
plored. On its northern border it contains only 
one seam of 7 ft., on the south side five from 7 to 
64 in., and east three beds, 32, 47, and 20 in. thick, 
while near Littiz, on the south-east side of the basin, 
three beds are again known, of 18, 42, and 84 in. in 
thickness, at a depth of from 80 to 100 fathoms. 
On the whole the formation is rather irregular, and 
its yield in 1871 was only about 220,000 tons, raised 
With 28 winding and 25 pumping engines, with re- 
qottively 423 and 1393 horse power. The coal of 
the southern part makes very good coke, and con- 


Four other small basins, namely, those of Radnitz, 
Miroschau, Wittuna, and Manetin, are of little im- 
portance, and need only be mentioned here. 

The Schatzlar-Schwadowitz basin at last, on the 
western slope of the Riesengebirge, is the con- 
tinuation of the Waldenburg basin in Silesia, which 
we mentioned in our previous article. It contains 
here over 20 seams, of which memset 
only 15 are table, with a very good ki 
in most of = Their yield was, near Schwado- 
witz, 80,000, aad near Sehatzlar 140,000 tons, ‘which 
were'raised by 2000 men and 20 steam engines. 

After reviewing the coal basins of Bohemia, which 
agian pen Gamenapionpestnsdapeane cmeamiaa 
a u very im t i 
brown jodate lignites. They are ‘five in number. 
The Eger basin contains a seam of from 2 to 6 
fathoms in height, being partly worked open-cast, 
partly underground. The Falkenau-Carlsbad basin 
stretches nearly 20 miles from S,W. to N.E. with 
an average width of 4 miles, and contains at the 
bottom two beds of brown coal 5 fathoms thick, and 
in some parts a considerable seam of lignite of from 
4to 16 fathoms height. Both are extensively 
worked, and about 2500 men raise 80,000 tons of 
lignite and 240,000 tons of brown coal per annum. 
The greatest, the Saatz-Teplitz basin, employs 
6300 men, and produces about two million tons, 
which are for the greater part exported to Germany. 
The coal comes from one seam, which is on an 
average 5 fathoms thick, but varies from 3 to 14 
fathoms, as near Dux and Bruex. The principal 
exhibitors in the joint collection of the Bohemian 
coalowners from this basin are the Dux-Bodenbach 
Railway Company, Prince Clary, Counts Westfalen, 


coal varies, as may be expected, according to its 
amount of moisture and ashes; however, the ex- 
pone of raising are very small, only 5 to 8 

reutzers per hundredweight, or about 2s. to 2s. 4d. 
per ton, and the price is 4s. and 6s. at the pit, The 
Zittau coal basin in northern Bohemia comprises 
five smaller secondary basins with several coal beds, 
which produce about 80,000 tons, and the Budweis 
basin in the south, still less, 

If we now look at the coal produce of the pro- 
vinces of Moravia, Silesia, and Galicia, we find its 

rincipal quantity raised in the coal basin of Ostrau- 
‘arwin, on the borders of Moravia and Silesia, 
which forms the southern outcrop of the extensive 
coal measures of Upper Silesia, mentioned in our 
former article. It covers an area of over 160 square 
miles, and has millstone grit and culm shales as 
underlying strata; the coal measures proper, how- 
ever, are known to contain no less than 370 coal 
seams, from 5to12ft. thick, of whichnumber 117 with 
an aggregate thickness of 338 ft., are considered 
profitable. Athough coal mining in this district 
commenced only in the middle of last century, it is 
now opened up by 61 coal pits, of which the deepest 
has reached 160 fathoms from surface, and 10,800 
workmen raised from these pits, in 1871, 14 million 
tons of excellent bituminous coal, which is largely 
exported to Vienna and the rest of Austria. ‘The 

rincipal exhibitors of this district are Baron 
Rothschild, Prince Salm, Archduke Albert, Counts 
Larisch and Wilczek, and the Emperor Ferdinand 
Railway Company. 

Towards the north-east of that last mentioned, 
near Krakau, in Galicia, we meet with another out- 
crop of the great Silesian coal basin, where it again 
covers an area of over 150 square miles, and con- 
tains, near Jaworzno, thirteen eoal seams, with 100 ft. 
thickness, and of which the Jacek seam is 26 ft. 
in height. This district will gradually become of 
extreme importance to Austria, but it is not nearly 
so extensively worked as it ought to be, for in 1871 
it only produced about 250,000 tons with 2300 men 
and 40 steam engines. The exhibitors of coals from 
this district are Count Potocky, the Jaworzno Com- 

ny, and the Ferdinand Railway. A third coal 

in is that of Rossitz-Oslawan, in Moravia, about 
14 miles west of Briinn; it has no connexion with the 
former, and only contains three coal beds of 26 ft. 
to 30 ft. aggregate thickness. Here, six companies 
produce about 300,000 tons annually with 2300 men; 
the coal, however, is very bituminous, and yields 
77 to 78 per cent. of coke. We may mention here 
as a curiosity, the existence of coal-bearing strata 
in the chalk formation of Moravia, at Uttigsdorf 
and Johnsdorf, though the seams are small, and 
rather impure, and their annual yield insignificant. 
Brown coal is also found in this part of Austria, 
north of Lundenburg, where a basin with one or 


Nostiz, and Salm, and others. The quality of the | small 


and 100,000 tons are raised for the consumption of 
some beet manufactories. Another it 
of tertiary is met with in Western Galicia, near 
Grudnadolna, where a bed of 4 fathoms is found 
with Eocene ley: and med the eastern ‘ignite 

ince, near Zolkiew Kolomea, where lignite 
is raised for the use of sugar factories and the town 


Turning next our to the Alpine inces of 
» Carniola, Styria, _ 

which the joint produce 
mineral fuel in 1871 was about 50,000 tons of black 
coal, and 1} million tons of tertiary brown coal 
and lignite. These figures show at once that the 


species of coal are by far predominant in 
the Alpine regions, and though they are of excellent 
quality as an myer) rm they are deficient in 
coking qualities, and ‘ore not fit for use in blast 
furnaces. This is very much to be regretted, as 
these districts are blessed with enormous riches of 


either by using wood charccal as fuel, or by exporting 
them _—o where mineral coal and coke can be 
had. is is actually done by the Great Innerberg 
Company, of Styria, who send their ironstone to 
Schwechat, near Vienna, where it meets the coke 
from Moravia. 

If we first look at the localities where black coal ia 
raised, we find, Ney ew, Pain the northern slope 
of the Norian Alps, from Wiener-Neustadt to Steyer, 
the strata of the Lias, in which partial basins are 
filled by younger deposits belonging to the Cretacean 
period, and embracing particular carboniferous strata 
of the middle Cretacean or Gosau formation. Such 
Cretacean basins are found west of Wiener- 
Neustadt, near Neunkirchen, Baden, Kirchberg, Li- 
lienfeld, Hainfeld, Gaming, and Amstetten, in Lower 
Austria, and at Weyer, in Upper Austria. Although 
their total output of coal is hardly more than 
100,000 tons a year, they are still of considerable 
local importance, as they supply numerous smeltin 
and other works with a very fuel. The e 
from this district cokes well, which the younger ter- 
tiary coal does not, and they will yield from 64 to 66 
per cent. of good coke, with an amount of 5 to 10 per 
cent. of ashes, At Griinbach, near Neunkirchen, 
occur 20 seams of more than 20 in. thickness, some 
of them even of 60 to 72 in., and in the collieries 
of Mr. Drasche, 3,000,000 tons are et per for 
extraction, at Lilienfeld 1,000,000, and smaller 
quantities at Hollenstein, Pamreit, Lunz, and Pech- 
graben, near Steyer, on the Enns river. An insig- 
nificant deposit of anthracite, belonging to Prince 
Schwarzenberg, is found near Turrach, in Styria, 
this belonging to the real coal measures. It is used 
at the blast furnaces of Turrach. 

When we follow the Danube valley upwards from 
Vienna, we find several terti basins containing 
brown coal and lignite at Hart, near Gloggnitz, at 
Grillenberg, near Pottenstein, and Thallern, near 
Krems; their total produce, however, exceeds 
hardly 60,000 tons per annum, and the chief mine 
proprietors of the district are Prince Lichtenstein 
and Mr. Drasche. Another brown coal district is in 
the Hausruck Mountains, at Wolfsegg-Traunthal, 
where over 250,000 tons are annually raised by 1000 
men. ‘The coal comes from an upper bed of 13 ft., 
and a lower one of 7 ft. thickness, and is used 
the locomotives of the Empress Elisabeth Western 
Railway, where every visitor to the Exhibition, 
coming from Passau, is sure to have smelt it ; therest 
is used by the Imperial Salt Works and the manu- 
facturers of Upper and Lower Austria. The pro- 
prietors are Josef Werndl and Co, A few brown 
coal beds are also found in the Tyrol at Hiring, near 
Innsbruck, Wirtatobel, near Bregenz, and at Strigno 
and Bretonico in the Trentino. ‘The most important 
is the first, where a bed, 5 fahoms thick, of excellent 
black a coal is worked for the use of the a 
Salt Works at Hall, and for some cement works 
Looking now at the southern provinces of the 
empire, we meet with important collieries in 
Carinthia, near Vélkermarkt, Klagenfurt, Villach, 
St. Veit, and Wolfsberg. The coal formation is 
here again Miocene, contains beds of lignite, 
12 to 18 ft. thick, with an amonnt of ashes varyin 
from 6 to 12 per cent.; it is, however, 
with advantage at the iron and steel works of 
Praevali, Streiteben, and some other works, the total 


output being about $0,000 tons. Next to whee 
it is Styria which furnishes the greatest amount 
mineral fuel, and it is here that we find in the valleys 








tains about 6$ per cent. of ashes on an average. 


two seams of lignite covers about 200 square miles, 


of the Mur river and its tributaries, the _ 
coal deposits. ‘They belong likewise to the 
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formation, and furnish a most excellent black 
glance coal near Judenburg, Leoben, and 
Bruck, and very good lignite at Illach, Wart- 
berg, and Parschlug. 

The mines of the Styrian Iron Company at 
Johnsdorf, near Judenburg, stretch over a 
distance of 7 miles, and contain one big seam 
of 15 ft., below which two smaller beds occur 
occasionally. The coal contains from 14 to 
12 per cent. of ashes, and is consumed at 
the Zeltweg puddling works. A great basin 
of tertiary strata stretches north of Leoben to 
a distance of 2000 fathoms, and 700 fathoms 
wide ; it contains an excellent coal bed, which 
reaches up to 6 fathoms in thickness, and is 
worked partly with adit levels, partly with 
shafts, by the Innerberg Iron Company and 
Messrs. Fridau and Drasche. The coal is 
screened and partly washed, and contains only 
3 to 5 per cent. of ashes. The same seam is 
also worked at Urgenthal and Parschlug, near 


Leoben, but it is less thick, though Of gOOd gequrrpeece 








ete 
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quality. Another important coal deposit is 

that of Kéflach and Voitsberg, westward of 

Graz, which covers an area of 16 square miles, 

and in 1871 yielded about 500,000 tons of a dark 
lignite, with 14 to 10 per cent. of ashes. The height 
of the coal seam reaches from 16 to 20 fathoms, or 
from 96 ft, to 120 ft., but in some parts it is only 14 
to 2 fathoms. It is worked opencast at Lanko- 
witz, Pichling, Rosenthal, Mitterdorf, Kainach, and 
underground towards the centre of the basin, the 
chief owners being the Vordernberg-Koflach Mining 
Company, Brothers Reiningshaus, the Kainach and 
Voitsberg Coal Companies, and others. South from 
this basin, another rather important locality is near 


Wies and Brunn, where three seams of very good 
glance coal are worked—these varying from 4 ft. to 


16 ft.—and at Ejibiswald, where the coal is 12 ft. | 


thick. This latter coal is consumed at the Eibiswald 
Iron Works. Wenow come to the coal mines of 
Lower Styria, which are worked in the lower 
Miocene, and contain brown coal, which partly 
cokes. At Buchberg the seam is 4 fathoms thick, of 
which, however, only the upper 12 ft. to 14 ft. are 
wofitable for working; at Tiffer it is nearly 6 
fathoms, at Hrastnig 12 fathoms, and at Trifail 





20 fathoms thick. The seam contains black 
glance coal, but its lower banks are much 
mixed up with shale, while the higher parts 
are clean. About 300,000 tons are raised here 
collectively by a great number of coal pro- 
prietors. Leaving Styria, we find the brown 
coal basins to continue in Carniola, where, in 
1871, about 150,000 tons were produced. The 
principal mines are at Sagor, where a coal 
bed, 5 to 20 fathoms thick, is worked after 4 
peculiar method, the bed being inclined from 
50 to 70 deg. ‘The coal is black glance coal, 
with only 6) per cent, of ashes. The mines 
next in importance are those of Mr. Kuschel, 
near Johannesthal, which furnish the fuel for 
the spelter works of the neighbourhood from 
a seam 2 to 5 fathoms thick. In Istria it i 
the coal basin of Carpano, with an annual 
production of 40,000 tons, and in Dalmatia 
that of Monte Promina, near Siverich, and 
Dubbravizza, near Scardona, which deserve 
to be mentioned. The Monte Promina seam 
is only 6 ft. thick, but of very good quality; 
it yields 50 per cent. of coke, and is con- 
sumed by the Austrian navy. Having re- 
viewed the coal deposits of Cisleithan Austria, we 
come next to look at those of Hungary and Croatia 











Goons Travric on THER San Pavio.—The weight of goods 
carried over the San Paulo Railway in the six months end- 
ing June 30, 1873, was 94,080 tons, as com with 
70,463 tons in the six months ending June 30, 1872, 77,016 
tons in the six months ending June $0, 1871, 71,351 tons 0 
the six months ending June 30, 1870, 70,474 tons in the six 
months ending June 30, 1869, and 58,245 tons in the six 
months ending June 30, 1868. The goods business of the 
line is thus gradually extending. 
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BEETROOT DIFFUSION BATTERY, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY THE MASCHINENBAU ACTIEN GESELLSCHAFT (FORMERLY DANEK AND CO.), PRAGUE. 


Fig .4.| f 
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Tue Mascainenbau Actien Gesellechaft (formerly Danek | 
and Co.), of Prague, exhibit at Vienna a beetroot diffusion 
battery, consisting of ten vessels, with all their fittings and | 
Pipes complete, and of this we present this week engravings. | 
The Principal peculiarity of the battery is, that it is fitted 
with Bromoysky and Urbanek’s patent self-emptying ap. | 
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paratus, which is intended to obviate the great loss of time | 
commonly incurred in emptying the vessels of their con- 
tents. Its application seems to have been very successful, 


drical vessels, with conical bottoms, each 4 ft. 5 in. in dia- 


meter, and 9 ft. 4in. long (English measurement), and 
having a,capacity of about 130 English cubic feet. They 
are supported on brackets on horizontal girders at a proper 
height from the floor. They have each, both at top and 
bottom, a manhole, and these can be thrown open or closed 
simultaneously by simple arrangements of levers. Diffu- 
sion vessels were formerly made cylindrical right down to 
the bottom, but it was found with that construction very 
difficult to empty the lower corners of the cylinder, in which 
the beetroot lodged, and in consequence of this the lower 
parts of these vessels are now made conical, as shown in our 


| engravings. The whole of the cone has an inner perforated 
| bottom, to prevent anything but juice passing into and chok- 
| ing up the pipes, these communicating only with the space 


underneath this inner bottom. A very complete arrange- 
ment of pipes is fitted for conveying the juice from one pan 
to another, to and from the heaters, &c. The contents of 
the vessels, when they are emptied, fall into a large trough, 
either of brick or iron (not exhibited at Vienna, but shown 


| in our engraving), lying underneath them, which has a slope 


of about 3 ft. in the length of the battery. By this the 
beetroot from which the juice has been extracted is carried 
to an accumulator near the refuse presses, or wherever else it 


| may be desired to conduct it. 


‘Lhe principles of the diffusion process have been already 
described at length in our columns, but we can hardly 
suppose our readers to be so familiar with them as to make 
it not worth while to describe, in some detail, the working 


| of this battery, which we shall therefore proceed to do. 


We may commence with the moment when one of the 
vessels, having just been emptied, has been refilled with 
fresh beetroot cuttings. The whole of the ten vessels are 
now standing filled with beetroot containing a certain pro- 
portion of extractible juice. If the vessels are numbered 


from 1 to 10, and the total amount of juice which can be 


the operation, which took ten minutes before, being now | extracted by the process be represented by 100, then No. 1 


effected by it almost instantaneously. 3 
The battery consists of ten wrought-iron vertical cylin- 


vessel contains beetroot from which 90 per cent. of this has 
been extracted, and from which, therefore, 10 per cent. can 
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still be taken; No. 2 coutains 
cent. can be taken; No. 8 beetroot from which 30 per cent. 


can be taken, and so on till we come to No. 10, which con- | 


tains the fresh cuttings. Each vessel also contains liquid 
having a capacity for absorption of more sac harine matter 
in something like inverse ratio to the amount of extract 
ible matter in the beetroot. Thus No. 1 vessel contains 
fresh water, warmed to the proper temperature, but desti- 
tate of juice, No. 2 contains water with 10 per cent. of 
ju No. 3 with 20 aod so on to No. 10, which 
contains water with 90 per cent., as much juice as it can 
the next process. In about fifteen 


e, per cent., 


obtain before it goes to 








minutes the fresh water in No. 1 will have absorbed the 
10 per ceut. of juice left in the contents of that vessel, 
which may therefore now be considered worthless as far as 
this process is concerned The thin liquid in No. 2 will have 
tah ip 10 per cent. of the 20 per cent. of juice remaining 
in that vessel, so having itself 20 per cent., and leaving 10 | 
p ent. in the vessel. In the same way the root in No, 3 will 
t eft with 20 per cent. of extractible juice, and so on, till in 
Ni the fresh cuttings will have lost ten per cent. of their | 
juice Vessels Nos. 1 to 7 are now all put in communica- 
tion with each other, No. 7 is connected with one of the 
warming pans, and No. 1 with the water reservoir. Ths 


latter stands at a height of 35 ft. to 40 ft., and the warmers 






from 9 ft. to 12 ft. above the top of the battery, and the 
difference between these heights gives an available head of 
25 ft. or 30 ft., which is quite sufficient to drive the liquid 
contents of each pan inte the next one (that is, No. 1 into 
No. 2, No. 2 into No. 8, &c.), and the juice in No. 7 up 


As soon as this has taken place, and | 





into the warmers. 
there is nothing in No. 1 but the beetroot from which the 
whole available juice has been extracted and the fresh 
water, it is shut off from the rest of the b sttery, emptied, 
and refilled with fresh cuttings; it is now, therefore, ia 
the pos 1 in reference to the rest of the battery in which 
N 10 vessel was at the commencement of the process 
At the same time that the last process was going on, while 
vessels Nos. 1 to 7 were all in communication, a separate 
commu t was opened between one of the warmers 
(not 1! e in'o which vessel No. 7 has been emptying 
itm und N 8 and also vessels 8 to 10 were connected, 
and the latter was opened to the discharge pipe. The head 
of iquid in the warmers was sufficient to fill up vessel 
N 8 with freshly heated juice, and to transfer its last 
contents to No. 9, thoseof No. 9 to No. 10, and to force 
those of No. 10 through the discharge pipe to the saturators. | 
( inication is now set up through the whole battery, 
No. 2 ng connected with the reservoir, and No. 10 with 
No. 1, which, it will be remembered, has just been filled 
» resh beetroot, and contains no liquid. The contents 
of each vessel are forced into the next one (2 into 3, 3 into 4 
10 into 1) and in every detail the battery stands exactly | 
As at the point where we commenced our description, 
t pt that No. 2 is in the 7 jlion of No. 1, No. 3 of No, | 


’ 
ess goes on again, and 
2, having no more ex- 


No. 1 of No. 1 The 


he wh 
lof it the contents of N« 


de nros 
i pre 











are emptied as N 1 was before. Fresh 
cuttings are introduced, and the same operation repeated, 
N } is time x No. 1, and so on in endless rota. 
t Each vessel i way has juice passed through it 
ten ‘ fore t As ea mplete operation, | 
or shifting of t lice, takes a t twenty minutes, there 
are 60 to 80 empt vs a day, and when it is remembered 
that t whole pr cess stands st | du each emptying 
the value of Bromoveki and Urbanek’s Apparatus becomcs 
evident The met! of emptying a pan is as follows: The | 
vessel to be emptied is shut f from all connexion | 
with the rest of the battery Th K is then opened, 
end a smal) quantity water issues f i it, till an equili- | 
brium between the atmosphere and the column of water in | 
the vessel is obtained, this taking place in a few seconds 
The screw, U, is then loosed, the upper and lower manhole | 
opened simultaneously, and the whole contents of the vessel 
are instantaneously emptied into the trough below. Any 
small pieces of beetroot adhering to the side of the vessel 


are washed off with a jet of water from the cock, G, an | 











the vessel is at once put in order again, and refilled with 
beet t 
rhe following references to the engravings may help t 

n the descriptions clearer A is the pipe from the water | 
reservoir, B is pipe from the heaters to the battery, and | 
D the pipe from the battery to the heaters; E is the dis 
charge | for carrying t uice, when it has passed | J 
through the battery “to the next process, the saturating | 
pans; F is the pipe by which the juice from each vessel is | 
conveyed upwards on its way to the next vessel, the heaters, | 
or wherever else may be going; G is a cock with an 
india-rubber tube and brass nozzle, for cleaning the vessel, 
as already mentioned; Hl is a lever for opening the lower 
valve on the manhole, and U is a screw for tightening it up | 
when closed ; i is an equilibriam k, the use of which has | 
been already explained; K is the conical bottom of the 
vessel, and M a cast-iron manhole r tted on toK; Ois 


the upper manhole, and PP the brackets supporting the | 
veose’s on the girders, TT. The perforated inner bottom 
of the vessel is marked 5 and 5’. 

Bromovsky and Urbanek’s apparatus was first applied | 
last year in a sugar works in Bohemia, and the apparatus | 
at the Exhibition embodies several improvements sag: | 
gested by experience of its actua rking In the course 
understand that nearly a dozen 

rhe warming pans, 
t exhibited at Vienna. he older pans 
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of the present season 
factories will have been fitted with it. 


or reheatera, are 0 


we 


| with safety ? 


| fessional prejudices. 


| facts ? 


60 and 70>per cent. 
trating in the neighbourhood. 
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arrangement, by which the juice enters at one end and 
leaves at the other a vessel arranged exactly like a surface 
condenser. The steam for heating the juice is outside the 
tubes, while the juice passesthrough them. The use of this 
necessitates some trifling modifications in the process as we 
have described it, but all the important points remain the 
saine. 


SAFETY BOLLERS. 
To tue Epiror ov ExGinseRine. 

S:n,—In a letter sent you a few days ago,* we corrected 
the statements made respecting the pressure at which the 
boiler which formed the subject of the recent accident at the 
Great Western Cotton Works, Bristol, was intended to work, 
and we now ask you to give us space for a few remarks. 

We have for some years been endeavouring to solve a 
great problem—how high-pressure’ steam can be generated 
A problem, we think—and you will admit it 
to be—of great national importance. Holding this view, we 
heve spared neither time, cost, nor labour to overcome the 
difficulties by which it is surrounded, for, as you well know, 
our work practically has been that of pioneers. It is true 
that long before our attention was directed to the question, 
attempts had been made to construct boilers on the tubulous 
principle, but the inventors—one and all—abandoned their 
attempts, and no boiler of the kind ever gained a commercial 
standing. 

Not the least among our difficulties has been to overcome 
the misrepresentations of those who have either vested in- 
terests in things as they are, or of those who entertain pro- 
Our feeling, however, from: the begin- 
ning has been not to enter into controversy, but having a 
strong conviction of the value to the public of the problem 
being solved, and of our final success, we have “ through 
good report and evil report,” kept steadily and resolutely to 
our purpose, noting every fact of experience, and doing our 
utmost to embody every improvement in future practice. 

Our object in addressing you now is, not to argue the 
questions of constructive details—about which we could say 


much in defence of our own plans—for the present we are 


content to rest upon the facts that so large a number of 
leading practical engineers of our own and other countries 
have stamped our boiler with their approval, and that 
hundreds of the boilers are successfully at work, that only 
five serious personal accidents have happened with them since 
the commencement, and that recently a great company— 
which had had some years’ experience of the working, not of 


| one boiler, but of nearly a score of boilers, each of 70 horse 


power, which we had fixed for the directors at an adjoining 


| works—have purchased our patents and trade in boilers, and 


we have no doubt they will fully develop the principle, and 
carry the boiler to the utmost perfection. 

The recent accidents demanded from us earnest considera- 
tion and a decisive remedy; had we spared pains or trouble 
to meet the emergency we should have merited the storm of 
adverse criticism which has since raged; but what are the 
Within twenty-four hours of the accident at Wap- 
ping, although no such failure had happened to any one of 
the thousands of similar tubes we have sent out, we had pro- 


| 
| vided a remedy against the possibility of the recurrence of 
| such an accident, and within a week a special circular calling 


attention to the “jsafety tie bolts,” and urging their adoption 
was sent to every user of our horizontal type of boiler. Not 
content even with this, one of our repre sentatives has since 
been engaged in calling upon every user, for the purpose of 


urging the subject upen their attention. In numerous cases, 


however, where the boilers have been kept at work since their | 


erection without a drawback of any kind, it is not an easy 
matter to induce the adoption of an addition to prevent 
aceident, but which does not increase efficiency. 

It is not our practice to notice anonymous correspondents, 
and we shall not depart from it on the present occasion, 


| further than to say that we have good reasons for believing 


that the letter signed “ One who has charge of a Howard's 


Boiler” comes from, or was inspired by, an interested party ; | 
| and that, nevertheless, if he will give his name we will show 
from the condition of the very boiler of which he says be is in | 


charge, that the defects he desires to drag before the public are 
purely theoretical and unsubstantial. 
We are, yours faithfully, 
James anD Frepericx Howarp. 
Britannia Iron Works, October 30, 1873. 


ApgELAIpE, GLENELG, ayp Scsvrpayn Rartway.—This line 
has been opened for traffic. The engineer was Mr. B. Boothby. 
The company, which has constructed the line, has had two 


carriages, each capable of seating 70 persons, built at 


Adelaide, and it purchased two locomotives from Messrs. R. 
Stephenson and Co., of Newcastle-on-Tyne. Some more 
carriages are on their way from England for the line, and will 
be ready for a large traffic, which is expected during the 
Australian summer. 

CoprEr 1N QuEENSLAND.—The total number of copper se- 
lections in Darling Downs, South Queensland, to the close 
of July, was 39, their aggregate area being 2702 acres. ‘Ten 
of these selections are situated on the Pikedale run, and the 
remainder on the Terica run. Copper mines on Treverton 
Creek, about 40 miles from Stanthorpe, have been attracting 
a good deal of attention; several capitalists from Sydney 
have lately paid them a visit. A large area has been 
selected, and four or five areas have been recently applied 
for. The copper ore, which is very rich, is of the black and 
grey oxide, while pieces of pure virgin copper are frequently 
met with. The assay of the ore shows returns of between 
A considerable population is concen- 





* Messrs. Howard's other letter appears on page 372 of 
our present issue. 


beetroot from which 20 per | are now being to some extent superseded by a much simpler | CIVIL ENGINEERING AT THE VIENNA 


EXHIBITION.—No. I. 
PERMANENT Way. 

Tue often-criticised organisation of the Vienna 
Exhibition makes it very difficult to get within a 
moderate time a full view of the exhibits of any 
special department, and the civil engineer especially 
will find himself at a disadvantage in this respect. 
Many visitors have returned from the Exhibition, 
and have complained about the small number of 
exhibits coming within the limits of civil engineer. 
ing, although, in fact, the Exhibition contains a 
good collection of objects highly interesting to the 
civil engineer, if he knew only how to find them 
We propose, therefore, to lay before our readers, in 
a few articles, particulars of such exhibits belonging 
to civil engineering as are worthy of special notice, 
especially with respect to the construction of roads 
and railways. 

The great development of civil engineering during 
the last few years lies in the construction of rail- 
roads, which have become, financially as well as 
| technically, of ever-increasing importance. Th 
railways of the world were estimated, in 1871, to 
| extend over nearly 125,000 miles, or about six times 
|the circumference of the earth at the equator. 
‘The rolling stock for these lines represents a capital 
| of about 50,000 million pounds sterling, and about 
|15 million tons of rails are required, together with 
|nearly 5 million tons of other parts, in order 
|cover these iron roadways. Not less than 25,000 
|tons of rails have to be renewed every day, and 
|of the 250 millions of sleepers forming the timber 
| portions of the railways, about 36 millions become 
juseless every year, these containing about 100 
| million cubic feet of timber. 

The desire to reduce the cost of maintenance, and 
to increase the safety of railways, is proved by th 
demand for an improved and less expensive perma- 

jnent way. This demand has led to much experi- 
mental engineering, and we have actually had an 
attempted return to stone block sleepers, while a 
vast amount of ingenuity has been expended in im- 
proving the details of rails with broad feet consist- 
ing of several parts, in devising rails of great depth 
with narrow bases, and in constructing an almost 
endless number of systems of iron permanent way 
Also, we have had the extensive introduction of 
steel as a material for rails and permanent way 
| details, as well as the re-introduction of the sus- 
pended fishjoint, with improved fishplates, and th 
mprovements of the signal arrangements for 
switches, &c. 

In dealing with the permanent way of railways 
and searching at Vienna for proofs of the progress 
which has been made during the past few years, we 
may divide the evidence into the following heads 
1. Substitution of another material for the expen- 
}sive wooden sleepers, or modes of prolonging the 

life of the latter by chemical means. 





~- 


) 


2. Making the 
|rails in such a manner that the head may be re- 
1ewed whilst the bottom or base remains. 3. In- 
crease of the stability of the joints of rails, and 
general application of the suspended fishjoint. 4 
rhe improved arrangement of switches, and their 
| direct connexion with the signals, 
Examining now with respect to the first division 
| of the classification given above, the various systems 
of sleepers exhibited at Vienna, we cannot but help 
| expressing our regret that England has not shown 
| some of the many systems of iron permanent way 
| 
| 
| 


|which have from time to time been designed by 
English engineers, and which have been carried out 
to a great extent in the colonies and abroad. Th 
systems of iron permanent way exhibited at Vienna 
are, we find, all Coutinental, but are sent only from 
those countries where the supply of timber is de- 
creasing—as, for instance, from Belgium, Fran 
and Germany; whilst Austria, with an abundant 
supply of timber, has not made a trial at construct- 
ing an iron permanent way. 

The new systems of permanent way, however, 
are not confined only to iron constructions, but 
include also other materials. In the Swiss de- 
partment of the Machinery Hall we find a new 
system of permanent way, consisting of asphalt 
blocks, aaa iron ties and rail fastenings, &*- 
hibited by Mr. E. Stierlin, of Schaffhausen. tone 
blocks have lately been applied again in Wurtem- 
berg, Baden, and Bavaria, as a substitute for timber 
sleepers, and have given, with respect to safety and 
durability, satisfactory results; but their want of 
elasticity, and the fact of their being the cause of 4 
great wear and tear of the rolling stock, has pt 
vented their general application. Mr. Stierlin pre 
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,oses now with his new asphalte blocks to get over 
this difficulty, and states that they pos the dura- 
bility of stone and the elasticity of timber. These 
asphalte cubes or blocks consist of a mixture of 
asphalte and small pebbles, which melts only at 
a temperature of above 200 degrees, and which, 
it is claimed, withstands not only the most power- 
ful heat of the sun, but also, on account of its com- 
position, all disadvantageous influences of the atmo. 
sphere. The blocks have the shape of a cross, 
are 150 millimetres (53 in.) high, and are said to 
carry 150 tons. A double T-iron is cast into the 
block in such a manner, that the flat top is level 
with the surface of the block, and serves as a base for 
the rails, which are fastened to the blocks by means 
f two bolts cast into the latter and formed by one 
piece of iron, bent into a U sha ; these bolts, how- 
ever, do not pass — the base of the rails, but 
loose clips are used for keeping down the latter. 
Into the bottom flange of the double ‘T-iron, and 
also cast into the block, is hooked a piece of bar 
5 millimetres x50 millimetres (9, in. x 2 in.), 
which projects a few in¢hes beyond the side of the 
block ; tie bars 18 millimetres (# diameter, 
with bent ends, are passed through holes in these 
projecting parts, and they are fastened simp! a 


> " . r » 
nut, thus securing the gauge of the line. he in- 


ventor does not propose to apply this a 
of tie rods to each pair of blocks, but as often as 
may be found to be required. The ordinary block 
on Mr. Stierlin’s system offers to the rail a fixed and 
immovable support 60 centimetres, or nearly 2 ft. 
in length, and this is claimed by the inventor as a 
great advantage ; but this length of support de- 
pends entirely on the size of the blocks, and the 
support may be made a continuous one if the latter 
are placed close to each other. Whether this system 
f permanent way has been tried or not, we do not 
know, but it appears to us to — nothing that 
ild recommend it for a trial, if we consider the 
many systems of iron permanent way which really 
possess some advantages, and which are, as yet, used 
toa limited extent only. Mr. Stierlin’s system may be 
cheap, but its construction and material will cer- 
tainly not be approved of by many railway en- 
neers 


Cross sl epers of cement by a nameless exhibitor 
we find in the neighbourhood of the pavilion of the 


Nordbahn ; the rails are fastened, as would be ex- 
pected, by bolts cast into the sleepers. Nothing, 
however, need be said about these sleepers, and 
as the exhibitor does not care to show his name, we 


ay suspend any opinion, and simply state that the 
sleepers are already in a dilapidated condition, 

Langhor’s system of iron permanent way is well 
known to railway engineers, and we find a similar 
one formed of Zore’s iron cross sleepers exhibited in 
the Belgian department by Messrs. A. Hauwart and 
Jean Cabuy, of Ixelles, Brussels. The exhibit con- 

ts of two full-sized models, one for a flat-footed 
rail, and the other for a rail without any bottom 
flange, but consisting only of top head, and web. 
It is stated that this system has been tried over a 
short distance, but with what results can not be 
ascertained, A decided disadvantage in this system 
appears to be the entirely insufficient bearing sur- 
face of the cross sleepers, this being only a little 
over 3in,, whenee the sleepers must necessarily 
be placed at yery short distances from each other. 
A new fastening has been adopted in the case 
of the flat bottom rails, and for those without a 
bottom flange; for the former two double hooks, 
which grip the bottom flange at each side, are used, 
and the lower part of these hooks extends along 
the sides of the Zore’s iron through which a bolt is 
passed in order to keep the two double hooks 
irmly in their position. For the rails without a 
bottom flange the upper part of the fastening plates 
s formed like a fork, by which the web of the rail 
is gripped, the firm position being secured, and 
dislocations prevented, by an iron wedge, Which is 
aa between one we I the fork Soha en. 
vided for that purpose with a correspondi e 
and the web rt the rail. Whaterer mei oy -ehed 
fastenings may have, they certainly would ‘not 
stand the tratlic on our English railways We: 


may mention here that the same exhibitors show | With oneend the bottom flange of the 


“so a model of rails for tramways, constructed 
oo @ similar principle, 

The best collection of exhibits of permanent way 
‘ystems we find im the German department of the 
Exhibition: In -@he Mathinery Hall we notice a 
model of Késtlin and Battig’s three-part perma- 


into two equal parts, which carry between them the 
head or top part of the rail, they being themselves 
fixed like a saddle u longitudinal sleepers of 
T-shai section. The system has been tried on 
the Wiirtemberg as well as on the Saxon State Rail- 
ways, but with different results; the administration 
of the former railway complain much about the high 
cost of maintenance, whilst the results obtained on 
the Saxon lines are stated to have been more favour- 
able. The system seems, however, to be of an un- 
necessarily heavy construction, which must natu- 
rally make the cost of maintenance very high; the 
system appears further to be too rigid, whence 
lateral dislocation must be a natural consequence in 
a severe climate, The next system of iron perma- 
nent way we find outside the eastern side of the 
trae for the W and Rhenish iron in- 

ustry ; it is the well known two-part system of 
Hilf, exhibited by the Royal Prussian administration 
of the Nassau Railways. system is well known 
on the Continent as the most successful one with 
iron longitudinal sl 
the rails upon the latter ; it has been widely adopted 
on Prussian and German railways (either on account 
Ae 3 own coma dation or on acoous 4 the 
offici ition ts inventor), and a - 
terestin tat riences ‘fe in ein toad with 
during the few years, We intend to publish 
com illustrationsof this systemof iron permanent 
way in an early number,* with a full report on its 
costs of construction and maintenance, so that we 
may omit to say any more concerning it here. 

On the south side of the same pavilion we find 
two other systems of iron permanent way, one of 
which is exhibited by the Burbacher Hutte, and is 
the well-known system of Vautherin,+ which has 
been adopted on nearly all the railways of Franee, 
Belgium, and Switzerland, as well as on the Prussian 
State Railways. The trapezoidal section of the 
sleeper and the fastening of the rails are well enough 
known, and do not require any further description. 
The other system exhibited on this side of the pa- 
vilion is represented only by a drawing, and a 
to Mr. C. Schaltenbrand, of Wesel, in Prussia. - 
though the system is new in some respects, it never- 
theless possesses in general much similiarity with 
other new systems Fs iron permanent way. Like 
Vautherin's system, the cross sleeper in Schalten- 
brand's system has a ig tere section ; itis, how- 
ever, not open at the bottom or larger side, but 
closed by a plate of sheet iron, and the inventor 
pr s to fill up the hollow space between the 
walls of the sleeper with concrete, pebble, or elastic 
material. Whether that will be of any advantage 
or not, experience will perhaps show, but it has 
certainly until now been considered a great advan- 
tage of the trapezoidal section of the cross sleeper, 
that the bedding and position of the latter is toa 
great extent secured by having the large side of the 
trapezoid open, so that the sleeper may rest like a 
saddle upon the ballast. The construction of the 
joints of the rails in Mr. Schaltenbrand's system is 
a new one; the joints are suspended, and the fish- 
plates are formed by le irons which rest with 
one side against the Web of the rail, and with the 
other on the bottont flange, This latter side, how- 
ever, is larger tham the bottom flange of the rail, 
and its edge is bent over and fits into a groove of a 
plate which passes under the bottom flange of the 
rail and supports the latter from sleeper to sleeper, 
a distance of about 2ft-- Although this manner of 
jointing two rails may be @ little expensive, 
it certainly offers stability and security. We 
hope to publish illustrations of Mr. Schaltenbrand’s 
permanent way in aw early number. 

In the pavilion of German art and industry we find 
a model of an iron permanent way, adopted and 
exhibited by the Rhenish Railway Company. This 
system, which is a two-part one, is similar to that 
of Hilf, but the side of the longitudinal 
sleepers are very short, which appears to us an 


improvement, because the proper of the 
prnonah prea facilitated. The joints of the rails 


are placed near the ends of the longitudinal sleepers, 
and the fisbplates consist of two parts, one of 
which is shorter than the other ; the larger 





bar to 
angular section, extending with one side over the 
flat part of the fishplate and gripping with the 


” ® Hill's two- t way was illustrated by us 
also on page 365 of our tw volume. 
+ This system was also illustrated by us on page 365 of 





and a direct fastening of | timber 


other side the web of the rail; these parts of the 
fishplate on each side of the rail are connected with 
bolts passing through the web of the rail. Between 
the German pavilions and the Machinery Hall we 
find an arrangement for the securing of the rails 
on switches, exhibited by the Cologne Minden 
Railway, as well as by the manufacturers, Messrs. 


Windhoff, rs, and Co. The system, which is in 
Sooabetiron MOTTUMG lecel for the leans 
- “ ‘ or the 
of. the switches between ms 


and timber sleepers, 
the movable rail sliding either on wrought-iron 
be which case the a with flat bottom 

ge is bolted. wrought-iron plate 
directly to the dno slecpers—or on cuties 
blocks which form part of the fastenings for the 
fixed pail. In the French department of the 
ministry for public works we find chairs and rail 
fastenings, a8 used for many years on French, and 
partly on Italian railways. ._ 


@ use varying between ten and fifteen years, ex- 
hibited by the Upper Silesian Railway, the Khenish 
Railway, and the Northern Railway of Austria; 
Pr gai may have to speak on a future occasion. 
has been our — present = to give 
@ general review | “systems manent 
— eat bited om Vienna, and i Our neg aril we 
8 ‘of some iat fastenings of 
the rails, ag well.a8 of the latter themselvee, not 
from a metallurgical of view, but from that of 
the railway engineer.’ We further have to 
speak of-the turnta’ and arrangements, 
— of the oo bridges, tunnels, 
stations, of which @n interesting collection is to 

be found at the ition. | 


AO | OF GAUGE. 

Tre Grand Trunk lway Company of Canada have 
lately been changing lige of a considerable portion of 
their lines from 5 tke the standard of 4 ft. 8} in., 
and we have no doubt - particulars of the system 
followed, and of the staff employed in doing this work will 
be of interest to many of our readers. 

On the main line from Stratford, Ontario, to Montreal, 
a distance of 421 miles—or, including sidings, 500 miles -— 
1510 men were employed to do the work, the staff thus 
averaging 84 men per mile of main line. The engineer of 
the Grand Trank line, Mr. E. P. Hannaford, laid out the 
work personally, by going over the road by hand car, 
arranging each gang in position, and laying out.the details 
of working. To each 15 miles of main line an overseer was 
appointed, and these overseers reported progress to the 
engineer. Each gang of men had their allotted work, and 
when complete reported to their overseer. 

After the passing of the last train, it took each overseer 
from 34 to 5 hours to narrow his district of 15 miles, so 
that had the main line been cleared of cars so that all these 
overseers could have commenced at the same time, a maxi- 
mum of 6 hours would have completed the work of 500 
miles of main line and sidings. As it was, some of the 
main line was taken possession of after Friday noon, the 
8rd October, and the balance, Saturday, 4th October, at 
daybreak. The whole was completed and trains running 
on the afternoon (2 o'clock) of Saturday, the 4th October. 

The last broad gauge train arrived in Montreal at 

9.30 p.m., on Friday, 3rd October, and the following day 
at 2 o'clock p.m., narrow gauge freight trains left Montreal 
for the west, and $92 freight cars were sent thatday. ‘The 
last broad gauge train arrived in Stratford on the night 
of Friday, the 3rd October, and narrow gauge freight trains 
left Stratford for the east on the afternoon of the following 
day. The manner in which the whule work was done was 
very creditable to the organisation. 
The Grand Trunk Company have now a standard or 
4 ft. 8} in. gauge line from Detroit to Buffalo aud Montreal, 
thus giving direct communication from the Western States 
to New York vid Buffalo and the International Bridge (which 
is now nearly completed), and to Boston and New York 
vid Montreal. At this latter point the line is met by the 
standard gauge American railways. 
















Rarts yor tue P. L. W.—The Paris, Lyons, and Medi- 
terranean Railway Company has let contracts for 36,000 
tons of iron rails at 121, 8s. per ton, and 
rails at 12/. 16s. per ton. The contracts were given to Messrs. 
Harel and Co., and the Creusét and Horme Works. Rails 
appear to be sensibly dearer in France than in Belgium. 








nent way, in which the rail has a loose feat or _ 
Pert, whilst the web and flanges are again divid 





our twelfth volume. 


the best specimen of fuel that shall come nearest to coal 
fn te wah ta CME aoe agin had to its cheap 
and rapid production. 
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CONSTRUCTED BY MR. G 


Stara, 


PORTABLE TYRE-DRILLING MACHINE. 

We annex an illastration of a neat portable machine for 
drilling holes from the inside of tyres, exhibited at Vienna 
the Chemoitzer Werkzeugmaschinen Fabrik (formerly 
Zimmermann), of Chemnitz. The constructior 
little apparatus is so simple that but a brief description will 
As will be seen, it consists of a light wrought- 
iron frame fixed between a pair of spokes of the wheel of 
which the tyre is to be drilled. At its 
abuts against the tyre, whilst at its inner end it is provided 
with a pair of set screws, which are tightened up against a 
Une 


by 
J 


be required. 


wedge piece, inserted between the spokes, as shown. 
of the side frames is provided with a boss traversed by a 
short shaft having a belt pulley at its outer end, while at 
its inner end this shaft is provided with a bevel wheel, 


which gears into another bevel wheel placed, as shown, on | 


the spindle holding the drill, this spindle being capable of 
being fed downwards through it. 
the drill spindle there bears a centre carried by a cross bar, 
and this bar is connected at its ends by a pair of forked 
links to another crossbar this latter cross- 
bar being furnished at its centre with a screw bearing 
against the outside of the tyre, as shown. By means o/ 
the screw the feed of the drill can be given. The machin« 
is a handy one, and would be useful in many situations 
when the qnantity of work to be di t sufficient t 
warrant the employment of a more e fixed machine 


outside the tyre, 


ne is 1 


expensi 


Brissays (Qugesstasp) Brines.—The corporation of 4 


Brisbane, Queensland, have proposed to hand over a newly 
constructed bridge, connecting North and South Brisbane, to 
the Queensland Government, in order that it may be made a 
national undertaking. The corporation of Brisbane has paid, 
or have to pay, 140,518/. for the bridge, instead of 52,5597. 
the amount of the original contract. 

Tus Jony Cocxent. ‘ 
concern did a large and extended business last year 
year ending June 30, 1566, the total value of the sales made 
by the company amounted to 60, ; in the year ending 
June 30, 1873, the corresponding total had risen to 1,020 
The augmentation in last year's figures is attributable, t 
some extent, to the increased dearness of raw materials 
Nevertheless, the production of the con stab 
hws considerably increased of late y 
vided on the shares for 1872-3 was 
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TEXTILE INDUSTRY AT THE VIENNA 
EXHIBITION.—No. XII. 
By Dr. H. Grorue. 


Tre machines for fringe-making at the Vienna 
Exhibition, represent multifarious constructions 
intended to fulfil the varied requirements of this 


branch of industry. Amongst these machines we | 


find examples for making all kinds of cords, 





| gimps, and trimmings, &c., some of these being 
| entirely new and of highiy interesting construc- 
‘tion. Amongst these we may first mention the 
beautiful braiding machines for the manufacture 
of narrow bordered ribbons, of many threaded 
cords, of lace, gimps, &c. These little braiding 
machines are constructed generally in such a 
manner, that vertical bobbin holders, to which 
bobbins are fastened, are made to travel over ways 





eut into thin iron plates, the motion being pro- 
duced by a series of toothed wheels, the teeth of 
which gear into the well turned body of the bobbin 
holders fastened under the plate, the bobbins bein 
thus moved along the fixed ways. The ways a 
curves in which the bobbin holders are moved follow 
from the points of intersection. The moving of the 
bobbin holders producing considerable friction, and 
especially a pressure of the holders against the edges 
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of the curves, various constructions have been tried, 
without removing entirely these disadvantages. For 
the French machines of this class, wooden wheels 
are generally used, whilst the manufacturers of 
Bannen (the principal seat for the manufacture of 
these machines in Germany), have adopted finely cut 
iron wheels; in place of these, however, wheels of hard 
caoutchouc are at present being tried, as proposed 
by the present writer. Other manufacturers com- 
bine iron and wood, and a few Austrian manufac- 
turers brass and wood, for this gearing. 

Such braiding machines are exhibited in the 
Austrian and Swiss departments. To the latter 
belong the braiding ma fines of Mr. Friedrich Die- 
bold, of Baden. They are provided with wooden 
wheels, are well executed, and work well, although 
there is nothing especially new in their construction. 
The same may be said of the machine exhibited | 
by Mr. Anton Demuth, of Vienna. In general, | 
however, little attention is paid to improvements in | 
the construction of these machines, and nothing | 
bas ever been written or published about them, and | 
still‘ large manufactories are filled with them, and 
they produce some of the prettiest work turned out 
by textile industry. 

Cords which require less care in their manufac- 
ture, and which are made in larger quantities, are 
produced on larger machines, an excellently designed 
example of which is exhibited by Mr. G. Stein, of 
serlin, whose works have existed since 1827, when 
they were started and carried on until 1856 under 
the name of Fr. Haack. At these works only ma- 
chines for fringe making are built, and nearly all the 
makers of fringe in North and South Germany, and 
in Russia, have been supplied with machines by Mr. 
stein, who has gained a great name by the perfec- 
tion of such machines. In the case of the ma- 





When the bobbin is in its fall state the brake plate| bling. If used for winding or covering, however, 


presses harder against it, and thus prevents the|the material adopted for this passed 
The less the quantity of | specially through the small guides of the guide. 


running off of the thread. 


urpose is 


thread the bobbin contains the less the brake is| plate M', and from thence, in combinations of from 


pressed back, whence the bobbin is allowed to rotate 
more quickly, as required by the diminished cireum- 
ference. The regulation of the winding is managed 
in this way very exactly. The guide at U con- 
sists of a small wooden plug, in the circumference 
of which three or four semicircular grooves are cut, 
these forming, with the surrounding bush of iron, 
the guide holes, through each of which one of the 
threads to be spun is passed. ‘The twisting of the 
threads has to take place, therefore, constantly within 
the distance between the guide U and the guide 
pulley at the top of the spindle J, whence a gua- 
rantee for the uniformity of the thread is obtained. 

Other kinds of cords are made by covering less ex- 
pensive material with good material, as, for instance, 
by spinning silk over cotton. A machine of this 
kind, for covering the rods of whips, is to be seen 
at the Exhibition, but it is unfortunately not at 
work. Machines of this kind are called winding 
or covering machines, and the machines for cover- 
ing telegraph wires, the pure winding machines, 
and the flower-binding machine for millinery work, 
exhibited by Rast, of Vienna, belong to this class. 
Such machines are exhibited in the Austrian 
department by MM. Carl Arzt, Georg Hutter, Carl 
Mihlenford, Franz Schoenbrunner, and Franz 
Hartmann, all of Vienna. These exhibited ma- 
chines, however, are all constructed on well-known 
and old principles, and it is not worth while to say 
any more about them here, with the exception of 
describing the disengaging gear for bobbin and 


Mr. Hutter. The annexed sketch shows the construc- 





chinery for making cord, shown at the Vienna Ex- 
hibition, and an illustration of which we publish on 
the preceding page, Mr. Stein has made a new pro- 
gress in this manufacture, for up to now cords of two, 
three, or four threads had to be always made with 
the ordinary hand wheel—a mode of working 
which is much too expensive and inconvenient for 
the present state of industry. Our engraving shows 
this machine with all its details, and for the sake of 
clearness the bobbin table and bobbin are shown in 
section 
I'wo iron frames A, connected by cross pieces B, 
carry upon the horizontal fixed table C four 
carriers, Which are fastened upon plates D, and in 
which the rolls E for the roving thread are placed. 
Che plates D are fixed upon the table C by means 
f pins, which carry pinions gearing into a spur 
wheel F, this latter being driven from the shaft H 
by the bevel wheels G andG'. A suitably arranged 
contrivance above the rollers E secures for the 
cord the proper tension. At the opposite side to 
these rollers is placed a strong throwing spindle J, 
which is also moved by a horizontal shaft K and a} 
pair of bevel wheels. The spindle J turns in a} 
direction opposite to that in which the plates D 
rotate. At the top of the frames the winding 
drum Z is placed, the speed of this drum being 
capable of being altered by fixing pulleys of dif- 
ferent sizes at L, whilst the speed of the plates D 
may be regulated by altering the wheels at M. 
In this manner it is possible to alter both the 
motions just mentioned, but independently of 
each other. ‘The carriage O, moved up and 
down by the lever, is used for winding the cord 
on the bobbin N. The course of the threads for 
the cord is shown on the engraving. If cords have 
to be made, the threads coming from the rollers 
E are passed over the roller S, then entirely 
round the drum Z, and from thence over the 
roller ‘IT, through the guide U, which keeps the 
single threads always in their proper position, The 
united threads are tinally fastened to the throwing 
spindle J. The machine may be worked either by 
hand, with a flywheel, or from any existing shafting 
Phe turning of the plates D and of the spindle J 
has the effect of causing the threads coming from D 
to be untwisted, whence the advantage that the 
threads, when afterwards twisted by the spindle J, 
are worked up with each other more closely, making 
thus a stronger cord. The brake for D consists of 
a plate moving round one side like a one-sided lever : 
this plate is pressed firmly against the bobbin E by 
a spring underneath in such a. manner that the 
pressure corresponds always with the state of the 
winding off. For instance, if the bobbin is filled 
up it should move slower on account of the larger 
circumference, it being necessary that the length 
wound off at each revolution should remain constant. 


tion formerly, and even now often, adopted for 
these machines, although it works slowly. 

The hollow shaft a carries the rope pulley g, for 
| receiving the motion and the roller 4 4 for the ma- 
| terial to be used for winding or covering; the 





thread of this material passes from this roller 
through the eyes d and e, and is then fastened to 
the cord fof cotton or string, which comes through 
2 over the small pulley c. While the thread is 
passing slowly through the hollow shaft, the guide 


roller 6 more or less tightly over and round the thread 
f, according to the difference of the speed between 
the rotation of the roller and the travel of the thread. 

It is very easy to understand that this kind of 
covering arrangement could not do much work, 
although some of these machines are provided with 
between twenty and thirty of such tubes. In order 
to facilitate and increase this work, and in order to 
save material, Mr. G. Stein, of Berlin, has con- 
structed a suitable machine, the design of which is 
based upon the principle cf covering the ground 
material at once with from eight to fifteen threads, 
which are arranged and stretched side by side, 
whence the work produced is very much increased. 
This machine, which has been daily at work at the 
Vienna Exhibition, and which is shown by our en- 
graving on page 358, may also be used, if not for 
winding or spinning, as a simple doubling or twist- 
ing machine. 

As will be seen from our engraving, N is the 
table upon which the rollers with the material are 
fastened. The threads of the material forming the 
groundwork of the cord pass over one of the steps 
of the roller T, then over the roller K, along the 
guides z to the spindles s, and from thence to the 
bobbins G. The latter are placed upon the bobbin 
table H, whilst the spindles pass through it, and 
are connected by means of bevel gearing with the 
shaft C C, which receives its motion from the pul- 
leys P P. The upward and downward travel of 
H is effected by the shaft Z, and the wheels D and 
E', which are fixed tothe frame A, In this manner 
the machine works if used for twisting or dou- 





roller, and the arrangement of the brake adopted by | 


with the eyes ¢ winds the better material from the | 








eight to fifteen threads each, over the distributing 
hooks O, which are indicated in the engraving in 
simple manner only, whilst they are in reality of a 
complicated construction. Each hook O arranges 
the threads close to each other in a plane, in which 
position they come in contact with the ground ma- 
terial, which they surround as the latter rotates, A 
great advantage of the construction of this machine 
is that each spindle works independently from the 
other, and that various speeds can be given to the 
various spindles by changing the wheels, whilst 
each spindle can be stopped without interfering 
with the motion of the others, whence various kinds 
of cords can be spun over simultaneously on this 
machine. We should mention here that Mr. (. 
Stein, of Berlin, exhibits also a machine for the 
covering of buttons. 

We have now to speak about the embroidering 
machines exhibited at Vienna. We find at the ex- 
hibition connected with sewing machines a number 
of small appliances, which may be considered as 
embroidering apparatus, and all of which produce 
a one-sided chain stitch, or sometimes also a double 
chain and surface stitch. The sewing machines not 
offering, as such, sufficient space for larger em- 
broidered surfaces, the tambouring, chain, and coarse 
embroidering machines designed for this purpose 
have been provided with special arm-shafts, whi h 
carry the needle and the tambouring apparatus, and 
which can be moved towards all sides. The motion 
is transferred from a vertical shaft to a needle by 
means of bevel gear, or by pulleys and cords, and 
sometimes by universal joints, whilst the guiding 
of the needle throngh the arcs and curves of the 
pattern is effected by a movable parallelogram. 

Machines of this kind are exhibited at Vienna by 
several manufacturers, amongst whom we have to 
mention Mr. Heinrich Schatz, of Weingarten, in 
Wiurtemberg, whose machine is well arranged, car- 
rying at the bottom a rope drum, which is put in 
rotation by a foot-board. From this drum the 
shaft, carried by the movable sewing arm, and 
working the needle, is moved directly by a cord. 
An experienced worker can make with this machine 
from 800 to 1200 stitches per minute. The Sich. 
sische Stickmaschinen - Fabrik, of Kappel, near 
Chemnitz, exhibits also such a machine, but with 
four arms fixed to the main shaft. The stuff to be 
embroidered is fixed uniformly in four departments 
of a frame, for each of which an embroidering arm 
is provided, All four arms are moved simul- 
taneously and uniformly by means of a guide and 
parallel motion. We should mention that this ma- 
chine is arranged in such a manner that the frame 
may be extended to the length required. Each of 
the arms can make about 800 stitches per minute. 
We may also mention here the embroidering ma- 
chine by Bonnaz, exhibited by E. Comely, of Paris; 
we shall return to it when reporting on sewing 
machines. 

Mr. Joseph Buda, of Vienna, exhibits a needle- 
embroidering machine, which is similarly arranged to 
the looms for figuring in the weaving of ribbons, 
and which is more of a loom than an embroidering 
machine. Of greater interest, however, are em- 
broidering machines on Heilmann’s system, of 
which three are to be found at the Exhibition, 
exhibited by the Maschinen Werkstatte of 5t 
Georgen, near St. Gallen, by the Siichsische 
Stickmaschinen-Fabrik, of Kappel, near Chemnitz, 
and the third by Messrs. Rieter and Co., of Switzer- 
land. The three machines are all constructed in 
the same manner, carrying in a suitable wide 
frame the suspended embroidering frame, which is 
prevented from oscillating by properly fixed guides. 
This frame is fastened to the so-called ‘‘ Aufkamm 
apparatus, which consists in general of a combination 
of levers with movable parallelogram, one side of 
which moves in a pentagraph, the pointer of which 
the worker causes to follow the pattern, drawn in 
about ten times the size of the pattern to be stitched 
by the machine, It will be understood that the 
movement of the tracing point over the pattern 1s 
followed exactly, but on a reduced scale, by the 
frame carrying the material, and when the tracing 
point is placed in any given position on the pattern, 
that position marks the place in the pattern on the 
fabric where the next stich will be made. The 
needles, which are supported by a “carriage,” are all 
provided with an eye in the centre, and are carried 
at the end by a pair of nippers. ‘The carriag? 





Ocr. 31, 1873.] 


ENGINEERING. 


351 





advances close to the stuff stretched out, and its 
advance causes all the needles provided with threads 
to pierce through. At the other side of the stuff 
a second carriage has arrived, which takes off the 










eedles after they ha net free by the opening 
ofthe nippet al gady mentioned. This second car- 
riage is then drawn back aa 


anes’ of the 
“ow marks the 


thread will allow. 


next point on ~ : taper hen the ems, with 
the stuff stretched updn it, #® brought cor- 
responding position, and second carriage is 


advanced close to the | thus the 
stitching manipulations. “4 
ing, figuring, and ; 
with these machines. The numbe 
varies, according to the © ’ 
or double acting, sometimés even three lines of 
embroidering’ needles are The work done 
by these machines varies between 1500 and 3000 
stitches per day. The machine exhibited by the 
Meola are has two naeof 
needles, and the si : are at dis- 
tances of 1} in. ; the machine is provihed with a 80- 
called “ boring” apparatus, that is to say, with a 
contrivance for the — of circular holes, 
round which the stitching been finished. The 
machine is exceedingly well built, and works well 
without interruption. The same can be said of the 
two other machines. 

The Sachsisehe Stickmaschinen-Fabrik, of Kappel, 
exhibits further a machine for the “ pricking” of 
patterns, 80 that the perforated drawing may be 
used as a sort of stencil plate for the first print of 
the pattern. 


of needles 
single 
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Elementary Treatise on Natural ‘Sey . By A. P. 
Desc ag Translated and edited oD. Eveasts, 
¥.A., D.O.L., F.BS.E. Parts TEL. IV. Blackie and 
Son. ’ 

Tur concluding parts of this-work are now before 

the public, fully realise the ex tions 

awakened by their predecessors. we have 
other elementary publicationg on sound, light, 
electricity, and magnetism, has been generally 
felt a want of a text-book, Which, without being 
too voluminous, would include the most recent 
theories and discoveries, or, in other words, be up 
to the present state of ae , This Re we 
think, is at last supplied, we do not hesitate to 
place this new hand book in the ve first rank of our 
treatises on natural philosophy, We have noticed 
no essential omission. ‘The general principles of 
electricity and optics are carefully enunciated and 
treated with sufficient development ; theories and 
phenomena are di with perspicuity and 
terseness; examples are multiplied far the sake of 
elucidation; but superfluous details are avoided, 
as they often tend more to. confuse and perplex 
than to impart sound notions, 

Method should be the leading feature in every 
work on seience, especially if intended for educa- 
tional purposes, enti eee the last two parts 

. of Professor Deschanhell’s work are unexceptionable. 
Every point is treated with such system, ease, and 
lucidity as to leave little to be desired. We do not 
know another manual of science in which these sub- 
jects are set forth with more clearness, vigour, or 
precision, The chapters on statical electricity and 
on sound are written with remarkable, we might 
say charming, grace. Even the mathematical in- 
vestigations of dynamic electricity and optics seem 
to be divested of much of their pieatianeane. We 
have often thought that fessors are the only fit 
persons to write text- for students, and the 
volume which we are now.feviewing confirms us in 
this opinion, There is @,way of addressing the 
young mind which ex e in the lecture-room 
only can teach, As the author and editor are ~— 
distinguished professors, We are not surprised to 
find this oat 4 so eminently methodical and £ 
duated, and thus so well ted either for a ; 
book or for private study. ver, one has sup- 
plemented the fother, ..Dr. Everett has added 
several entire chapters im these last two parts, be- 
sides scattering foot-noteg throughout, and recast- 
ing other portions, a§ i& apparent by comparison 
with the French text. supply the deficiencies 
of the original, and generally aie to the latest ad- 
vances of science. However, we should say that 

one or two of these: additional chapters—though 

very valuable imthenisel¥es— to us to be a 

little beyond the limits “oF an tary treatise ; 







¢.g., the sections on the lines of force in Part IIT. 
and the pages on the curvature of rays in Part IV. 
We do not pretend that these subjects should be 
entirely eliminated, but merely that they should be 
dealt with less in extenso. It will be sufficient for 
the nine-tenths of readers for whom these parts are 
prepared, even for those who are going up for a 
science examination, to be conversant with the lead- 
ing principles ; and we would willingly have sub- 
stituted some information on other more elementary 
points, such as the making of magnets, the method 
of oscillations, or the theory of lighthouse lenses. 
It is one of the chief merits of Part III. that it 
familiarises the student with the present language 


of electricity, a point not sufficiently attended to in 
earlier works. To take but one instance, the various 


units, electrical, etic and electro-magnetic, 
adopted by the British Association of 1853, are used 
throughout the work, and are briefly explained in 
an appendix. We also like the nent recurrence 
of mathematical formule. We think this very 
helpful to memory, while at the same time it leaves 
clear and accurate impressions. The primary iaws 
of magnetism and electrical resistances, not to men- 
tion those of reflection and refraction, may be re- 
duced to a few simple equations ; and any one, with 
an ordinary knowledge of algebra and trigonometry, 
may develop these so as to show a great variety of 
eg days which, if not thus demonstrated, would 
an encumbrance to the youthful mind, 

As to the descriptions of instruments and appa- 
ratus, they are generally brief, but always precise 
and graphic. We might instance that of Du ¥ 
regulator rm Hughes's telegraph gts a IIL, and 
the siren and polariscope in Part [V. No pains 
seem to have been my by the publishers to Seeker 
the illustrations and letter-press worthy the subject- 
matter, and in this they have perfectly succeeded. 

Altogether, ‘‘ Deschanell’s Natural Philosophy,” 
by Professor Everett, should be in the hands of 
every student of science. 








THE RESERVOIR OF MONTSOURIS. 

AN important work is now in course of construc- 
tion, the Montsouris Reservoir, intended to re- 
ceive the waters of the Vanne, as a part of the 
water supply of Paris. It occupies an area of 
54,000 square metres, or 134 acres English, and will 
contain 300,000 cubie metres, or 66,000,000 gallons 
of water, being the amount of three days of the 
normal flow of the cenal which supplies it, The 
entire work is constructed of stone and cement, 
the exterior walls are strengthened by oblique 
arches having a thickness of three metres. ‘The 
bottom is level except at the approaches to the wall, 
where is a series of sumpts of little depth, separated 
by itions in order to form a number of arches 
which support the interior gallery. In front of 
each of the recesses thus formed are pillars, carriéd 
up to support the vaults of the arches which form 
the top ofthe building. While the work of the 
upper part of the inner portion of the reservoir 
was carried on, the exterior and excavations were 
proceeded with, so as to completely consolidate 
the foundation of the reservoir. The mortar was 
ground in mills, and machinery was employed for 
all purposes to which it sre range applicable. 
The River Vanne is expec to aff daily a 
supply of about 100,000 cubic metres, or 22,000,000 
gallons of excellent water, which will be an impor- 
tant additional help to Paris. Hitherto, the dai 
supply per head, as a mean, has been but 108 litres, 
or about 24 gallons English. With the addition of 
the Vanne water this will be raised to 156 litres, or 
about 34 gallons; this will allow of a large portion 
of the water of the Ourcq and of the Seine to be 
employed for public purposes in place of domestic 
use, for which they were by no means suitable. 





Tue Spaxish Nayy.—Spaio would appear to have—or 
rather to have had before she got into trouble with = In- 
transigentes—ten ironclads, viz., the Numancia, the Vitoria, 
the Zaragoza, the Arapiles, the Resolucion, the Tetuan, the 
Lagunto, the Castilla, the Navara, and the Aragon. The 
unarmoured navy of Spain consists of the Villa de Madrid, 
of 48 und 60 hors power, built in 1862; the Almanza, 
48; Es Neves @ Tolosca, 45; the Girona, 48; the Car- 
meri, 41; and the ion, 32, all of 600 horse power 
each; the Asturias, 51; the Leeltad, 33; the Blanca, 38; 
the Berenzuela, 26; and the Maria de Molona, all of 
about 360 horse 9nd each. Spain has further 13 paddle- 
wheel frigates of 16 guns and 50U horse power each; 6 screw 
covettes of the second class, 20 screw corvettes of the third 
class, 7 paddlewheel corvettes of the third class, 7 screw 
transports, and 18 screw gunboats of one gun and 30 horse 





power each. Spain ought to be a formidable power on the 
seas, but a disunited nation never counts for much. 





HIGH-SPEED STEAM HAMMERS AT THE 
VIENNA EXHIBITION. 


Messrs. Gustav Brinkmann and Co., engineers, of Witten- 
on-the-Ruhr, W are well known on the Continent 
for the manufacture of high-speed steam hammers, and it 
is, therefore, of interest to see some of their work exhibited 
at Vienna, namely a double-acting hammer with single 
frame and a double-acting hammer with double frame. Both 
these hammers are used for tilting iron or steel, but the 
former has a constant stroke whilst that of the latter is 
variable, We publish this week, on page 362, engravings 
showing front and back elevations of the double-acting and 
double standard hammer, the construction of which varivs 
in several details from the steam hammers built in this 
country. As will be seen from the engravings, the anvil 
bed or stock is used as bedplate for the hammer, an arrange- 
ment which is adopted generally by these manufacturers 
for high speed hammers, except in the case of tilting 
hammers for steel, the anvils of which are, without excep- 
tion, made independent of the bedplate of the hammer. 

Another peculiarity of the construction, as seen frum the 

is the mode of fastening the cylinder and of the 

guide bars to the standards, which is not effected as usual 

by means of bolts, but by wrought-iron rings shrunk over 

cireular projections, one half of each of which is cast to the 

cylinder or guide bars respectively, whilst the other half 

forms part of the standards; when the latter and the 

and guide bars are respectively fitted together cor- 

rectly, these form circular discs over which the 
wrought-iron rings are shrunk. 

The hammer is worked by two levers, as shown in the 
front view, one of these levers enabling the admission of the 
steam to be whilst the other is used for altering 
the stroke and the force of the blow. The lever for regulat- 
ing the admission of the steam can be fixed at any position, 
and its lower end is connected with a second lever, to which 
a rod for the working of the admission valve is attached. 
The one end of the lever for the alteration of the stroke can 
be fixed at various positions, by a spring and a notched 
segment, whilst the other end is fixed to a short shaft 
passing through the side bracket of the cylinder, as shown 
in the engravings. From the back view of the latter it will 
be seen that this short shaft, which is cranked on this side 
of the hammer, carries a double lever, the two ends of which 
are connected with the valve rod and the valve gear respec- 
tively. The latter consists of a lever fastened to the ram, 
and a rod connecting this lever with one end of the double 
lever. 

The admission of the steam into the cylinder is regulated 
by a piston valve, the position and travel of which depend 
upon the position of the cranked part of the shaft passing 
through the side bracket of the cylinder, It is evident, 
therefore, that any position of the lower end of the long 
lever (see front elevation) in the notched segment, must 
correspond with a certain position of the cranked part of 
the horizontal shaft, and thus also with a certain position 
and travel of the piston valve, upon which the stroke of 
the piston depends. The exhaust steam passes back again 
through the piston valve, and thence from the steam 
chest through a short tube (see back view) into the top 
side of the standard, from where it escapes into the exhaust 
pipe. 

The weight of this hammer is 8 cwt., the cylinder has 
a diameter of 1lin., and the longest stroke is 18.5in., 
allowing of forging iron pieces 6 in. to 7 in. high, and steel 
pieces Sin. high. The average number of blows per minute is 
200, and the whole hammer, with bedplate and anvil, weighs 
8 tons ; without the two latter 3 tons 17 cwt. The distance 
between the two standards at the bottom is 4 ft. 5 in., whilst 
the total height of the standards from the bedplate is 7 ft. 
The piston rod is made of crucible cast steel, bas a dia- 
meter of 54in., and is formed in one piece with the piston 
and ram, whence the cover of the cylinder has to be made 
in two pieces. This hammer bas been working at the Ex- 
hibition, and the adjustment of the stroke and of the blow 
has been shown to be very readily effected. We should 


Y | mention, in conclusion, that the workmanship of the ham- 


mer is yery creditable to the manufacturers, who are build- 
ing hammers on this system up to 7 tons. 





Geruayn Coat MistxG.—The Dahlbusch Collieries Com- 
y wes founded with a capital of 600,0002, of which 
o) BO0L., or 61. 


share, was called up. The dividend of 
the current , embracing a period of nine months will, 
it is said, be from ff. 8s. to 11. 12s. per share. The corapany 
bas just decided that the number of its pits shall be in- 
creased from two to four, as it is proposed to considerably 
extend the operations of the un ing. 





Great Wesrers Ratiwar ov Canava.—Up to the close of 
July, 1473, the Great Western Railway pon pe | of Canada 
had debited revenue with 45,5001. for the cost of converting 
its gauge. During the last six months the outer line of rail 
between London end Hamilton has been removed. The 
entire system is, therefore, now of a uniform 4 ft. 84 in. gauge. 
At the close of the past half-year there remained only 
30 miles of iron rails in the permanent way of the main line. 
These iron rails have now been replaced by stee! rails, so that 
the whole main line, as well as the Gleneoe loop line, is now 
laid with steel rails. Following the system adopted for the 
renewal of roliing stock, the directors propose that an annual 
reserve allocation should be made to meet the renewal of the 


permanent way. 
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We give with the present number two double-page Plates, 
the one showing the Goods Locomotive for the Southern 
Railway of France, exhibited at Vienna by Messrs. 
Schneider and Co., of Creusét, and the other a pair of 
Compound Screw Engines, constructed by the Stabilimento 
Tecnico Trestino, Trieste, and also exhibited at Vienna. 
The descriptions of these Plates will be found on page 
835 of our last number, and page 372 of the present issue 
espe tive ly. 
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LOCAL GOVERNMENT AND PUBLIC 
HEALTH. 
AX eminent judge of the last century made the 
austic remark that Corporations had neither bodies 
‘o be kicked nor souls to be saved, but since his 
“ay matters have materially altered. Thanks to 
he freedom and publicity of the press, public bodies 
if all kinds have to go through the most severe 
ordeal. Their defects are pointed out with an un- 
‘paring hand, and they have, consequently, the ad- 
“tage of being made aware of their faults, if they 
“"e not induced to mend. During the last two 
years, however, an additional incentive to proper 
on has been brought to bear in the shape of a 
“eal Government Board. The last Report of this 
ranch of Government is before us, and we propose 
sme’ 80 analysis of what was effected under its 
ry. during 1872. In our issue of January 24 
the present year, we gave a brief statement of the 





48" | cumstances occur. The head Board has defined the 


for some of its most essential objects. 
This second annual Report is divided into three 
main heads, viz., 1. Relief of the Poor ; 2. Adminis- 
tration of the Local Government and Sanitary Acts ; 
and 3. Public Health Business. It is only with the 
two latter that we can deal. 
Until the middle of August, 1872, the Board were 
in great difficulty in regard to the establishment of 
local authorities for carrying out its arrangements. 
But on the 10th of that month the Public Health 
Act became law. Under that Act the whole of 
England and Wales was divided into two classes of 
sanitary districts, namely, ‘‘ Urban” and ‘ Rural.” 
In the former are included Municipal Boroughs 
Commissioners established under Local Acts; and 
districts formed under the Public Health or Local 
Government Acts, with sundry rare exceptions. 
There is in all districts, however, one sanitary 
authority constituted solely for his district. 
The ‘ Rural” sanitary districts comprise the 
remaining portions of the country with the 
exception of the metropolis. They consist of 
Unions, except so far as any portion of the latter 
may form a portion of the Urban district as part of 
the Union. In regard to the Urban districts, there 
are three kinds of authorities, namely, the Town 
Council; the commissioners appointed by Local 
Acts; and the Local Board of any place. While 
the authorities of the Rural districts are the 
of Guardians of the respective Unions, which are 
practically coincident with the district into which 
the country is divided for the purpose of the relief 
of the poor,'under the direction of the head Local 
Government Board. For the purpose of facilitating 
business, the guardians are empowered to delegate 
their powers to a committee of which one-third, 
at least, of the members must be ez-oficio guar- 
dians, if there be a sufficient number of the latter. 
Parochial Committees may be appointed for separate 
parishes, or drainage districts formed under the 
Sewage Utilisation Acts, which are not limited to 
guardians, but may also include other persons con- 
tributing to the sanitary rate. Other places may 
be provided with similar committees if special cir- 


duties of each of these authorities in regard to 

sanitary, financial, and other questions, in a manner 

which seems sufficiently explicit for all reasonable 
urposes. 

‘ With some minor exceptions we have stated the 
rogress of the Board in 1872, in organising the 
 - of all their future operations, So far as ap- 
pearances go they seem to have met the very im- 
ortant difficulty in a prudent manner, for the 
lowe combined the possession of local power, wi 

the motive of local self-interest. 


was the appointment of sanitary officers. It 
appears that under the former régime Local Boards 
were required to appoint an inspector of nuisances, 
and if they chose might appoint a medical officer ; 
while the existing rural authorities were not obliged 
to appoint an ae of nuisances, and could not 
appoint a medical officer under any circumstances. 
This seems to have been an extraordinary defect of 
preceding Acts, and may well account for the 
wretched deficiencies that occurred in sani 
matters. The new law has remedied these errors, 
and made obligatory on every sanitary authority, the 
appointment of these classes of officers, Some im- 

ortant questions arose as to the qualifications of 
Poth classes, and also of their choice, while many 
local difficulties were developed. Eventually, where 
the service of a thoroughly competent man could be 
secured, it was determined to unite several districts 
together under one officer. The total number of 
appointments approved of by the head Board in 
1872 was as follows, viz. : 

Medical Inspectors of 
Officers. Nuisances. 

By rural authorities 190 208 


» ae tag a 21 
» combination of thetwo ... 8 6 
223 230 


The appointment of inspectors of nuisances was 
similarly guarded in principle and practice, the local 
authorities in most cases giving effect to the recom- 
mendations of the head Board. They wisely dis- 
couraged the union of the offices of relieving 
officer and inspector. In the second column given 
above are the number of inspectors of nuisances 





powers conferred on the Board, but it had not been 





gives a chance of speculating on its probable value | the 


The next difficulty which had to be dealt with |_ 
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had 
power of recommending the Public Works Loan 
Commission to advance loans to urban and rural 
authorities for sanitary improvements, at the rate of 
from 3} to 4 per cent. interest, repayable in from 
30 to 50 years. Previous to the construction of the 
Local Government Board the total of loans advanced 
under various Acts amounted to 10,319,544/. 
Between 19th August, 1871, and the end of that 
year, that is during the first year of its existence, 
the Board, sanctioned loans to the amount of 
267,652/., and during last year they sanctioned 
602,271/.; making in all a total of 11,189,377/., 
loaned for sanitary purposes, between 1848 and the 
end of 1872. The general expenses of the rural 
sanitary authorities are paid out of the poor rate, 
and the special charges are raised by a rate 
authorised under the Sewage Utilisation Act of 
1867. 

With the exception of loans advanced under 
provisional orders, to four districts, and amounting 
to 60,500/. for sewerage and water supply, the rest of 
the amount, 541,771/., was advanced in 1872 to 111 
districts, in amounts varying from 30,000/., in the 
case of Kidderminster for sewage outfall and utilisa- 
tion works, to, in some cases, only a few hundred 

unds, ‘The amounts at or over 10,000/. are : 

uxton, Derbyshire, 10,000/. for water works ; 
Chester, 22,000/. for sewers ; Croydon, 11,602/. for 
water supply and main sewerage, besides other 
items, including irrigation farms and drainage, 
2282/., &c.; Lianelly, which required, to repay 
former loans, 36,916/., in two sums, and about 
29,000/. for water supply and sewerage; Merthyr 
Tydvil, 20,000/. for sewerage and sewage irrigation; 
Nottingham, 20,000/. for sewering and paving ; 
Rochdale, 28,8301. for extension of gas works ; 
Sheffield, 15,000/, for main sewerage ; Tonbridge, 
10,000/. for various sewerage and sewage 8; 
Wavertree (near Liverpool), 19,250/.; and Wey- 
mouth, 25,000/. for sewerage and sewage outfall. 

We should have been glad to have given the 
separate total values, however, respectively for 
sewerage, sewage, and water supply purposes. This, 
however, is impossible, because these are mixed up so 
much with other matters and improvements, includ- 
ing gas works, paving, erection of buildings, &c. 
It is, however, pleasing to notice that a large pro- 
rtion of the loans are to be expended in really 
improving the existing state of the sewers, both in 
large and small districts. On the other hand we 
notice comparatively much less attention to im- 
provement of the water supply and the disposal of 
the sewage. This latter question seems, in fact, to 
have come to a dead lock. In nearly every case, 
however, where it is spoken of, in this list of towns 
getting loans, irrigation is the method that has been 
preferred. 

In the appendix to the a the results of i 
inquiries made by the official inspectors of the Board 
are given. They include almost every circumstance 
that can affect a district, town, or village, and, 
therefore, are far too numerous to permit even of 
an analysis. We notice, however, that some places 
have come under the lash of the Board for not 
carrying out its injunctions, as, for example, Ports- 
mouth, charged with that omission and in not pro- 
viding proper sewerage. Truro, Hitchin, Sleaford, 
Pontefract, and Wokingham were in a similar posi- 
tion, with many other places of minor importance. 
Hertford, Ware, and Hoddesden require further 
time to provide means to avoid pollution of the River 
Lea. Lincoln requires compulsory power for the 
purchase of land for irrigation. A similar request 
- meg on the part of Tonbridge, Wimbledon, and 
Slough. 

Among the special addenda made to the previous 
duties of the Local Government Board, and imposed 
upon them during the last session of Parliament, is 
the ‘‘ Regulation of the Use of Steam Whistles in Cer- 
tain Manufactories,” by which the use of such 
whistles or steam trumpets for summoning and 
dismissing workpeople may be prevented by the 
local sanitary authority, inions may differ as to 
the wisdom of this enactment, but a week's ex- 
perience at Leeds would, some time ago, have con- 
vinced the most sceptical of its desirability, pro- 
vided they wished for any rest after six a.m. ‘The 
powers and duties of the of Trade under the 
Alkali Acts, and the Metropolis Water Acts, those 
of the Adulteration of Food, &c., and some minor 
matters, are also transferred to the Board, 

Such, then, isa brief account of what the Board 





approved of in 1872. 


has done in 1872 (excluding relief of the poor), and 
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what it has to do in this anc 


i succeeding years. We] matters and clay, coming from the washing of wool. 


much question if any Board ever had so much laid| The average composition of its impurities is as 


‘lo provide for the sanitary con- 
,.000.000 peopl is no small matter 


on its shoulders, 
dition of some 2 
even if all were agreed what 
it. But when, as we may reasonably expect, much 


local opposition will continually crop up to the in- 
when we | 
and prejudice they will | 


of the Board; 


structions and injunction 
reflect on the ignorance 
have to contend with, beside a variety of other 


local and general obstacles that have hitherto been | 


insuperable, their task seems simply Herculean 
We trust that their Report for 1873 will prove that 
the system of organisation the y have adc pted, and 
are still extending, may be adequate to its intended 
Much may be done by properly directing 


purpose. 

ee authoriti in regard to the details of their 
duties, and we are glad to see that a promise made 
in the Jast session of Parliament has been carried 
out. Two separate digests have been made of the 
Sanitary Laws, one f urban, and another for 
rural sanitary authorities, purporting to give a clear | 
and methodical ex] m of the existing statutory | 
laws so far as they affect each class of authorities. 
This was greatly needed, for owing to the maulti- | 
plicity « f the Acts, and their details, even profes- | 
sional men failed to understand them. Perhaps one 
of the best tests of the efficiency of the new state 
of things will be found in their results in the metro- 


3 that have been trans- 
tioned the ** Metro- 
much to ask 


polis. Among other matt 
ferred to the Board we have men 
polis Water Acts.” It may not be too 


whether it has come to the knowledge of the Board 
that some considerabl portions « f the Bethnal 
Green district has been for months without a water 
supply, owing to the arbitrary conduct of the East | 
London Water Work { ompany Lf the local 
authorities and t! press are to be believed, there 
are hundreds of the poorer classes who have been 
without water for months, owing to the supply 

ving been cut off chiefly because of upposed de- 


| 
fective fittings, and not put on again within a long 
time after such defects were remedied. We called 
attention to this in our issue of July the ]Sth (page 


19), but from that time to the present, matters have 
become worse yet this district was, par ex ‘ellence, 
the one in which during the last autumn cholera 
was expect d to make ite appearance It is but a 


year or ago that Dr, Frankiand had to make 
special provision for the quality of this company's 
now it appears the quantity is equally to be 
Such a state of things would be 
impossible in Glasgow, Manchester, and Leeds, in 


two 


te 
water, 


complained of 


all of which the supply 18 Contre lled by the corpora- 
tions, but in this, the supposed metropolis of the 
world, we are a century behind small provincial 
towns, let alone our larve cities. 

THE SEWAGE SYSTEM OF RHEIMS. 


Tue town of Rheims, which, 
tained 35,000 inhabitants, discharged through six 
small brooks the whole of its sewage matter into the 
little river Vesl 

Iwo causes have 
waters of Rheims an exceptional importance. 
the development of the wool industry, which has in- 
creased the population to 65,000 souls, and throws 
into the sewers the débris from the factories, and 
second, the construction of a canal which intercepted 
the natural flow of the sewer waters, and concen- 
trated them in one single channel, soon becoming a 
source of great inconvenience and danger, so that the 
constant complaints of river-side residents, compelled 
the adminstration of public works to make an effort 
to improve this condition of things. 


helped to give to the sewage 


They commenced by establishing four subsiding | 


basins or reservoirs to receive the sewage. But the 
result was impérfect ; the subsidence was only very 
partial, and the basins were abandoned, a return 
being made to a direct discharge into the Vesle by 
means of two syphons, at two points situated in the 
territory of the city ; but this brought no good effect, 


and a Commission was appointed to investigate the | 


question, and the Commission, after having collected 
from France and abroad, a mass of information, de- 
cided in 1870 to establish on a large scale a system 
of chemical purification, and a direct application of 
the sewage to agricultural purposes. ‘This trial 
only commence 1 last year, and is now in full opera- 
tion. The sewers of Rheims discharge daily an 
average of 650,000 cubic feet, a large quantity in 
proportion to the inhabitants, and arising from the 
considerable quantity of water discharged from 
factories 
The 





water is peculiarly charged with fatty 


to do, and how to do| 


JU years ago, con- } 


First, | 


| follows 


ib. per eubic foot. 


Organic matters « . 0064 
Mineral matters... cow es 0.0004 
Total -. 0.0544 


Of this, rather more than half is held in suspen- 
sion. Altogether, about 66,000 Ib. of impurities, of 
which 33,000 Ib. are solid, are daily discharged into 
the Vesle, the maximum discharge of which is only 
thirty times greater than that of the sewers, whilst 
in summer it falls actually below the quantity of 
their discharge. 

To the sewer waters, properly so called, has to 
be added the polluted stream of the ‘ Riviére 
brulée,” a branch of the Vesle, which brings 24,000 
cubic feet daily of water impregnated with the dis- 


| charge of tanneries, wool- washing works, dye works, 


slaughter-houses, &c. How far justified were the 


| complaints of the unlucky dwellers by the banks of 


the Vesle can be easily imagined. 

Two process, as we have said, were tried —puri- 
fication direct by chemical means, and irrigation. 
The Suvern agent, composed of chloride of 
magnesia, of lime, and of tar, was tried without 
effect. Equally unsuccessful was the application of 
sulphate of alumina. It was true that this pro- 
duced a certain effect, but an imperfect one, and 
that at an enormous cost. 

‘The most successful trial was that made with a 
mixture proposed by MM. Houzeau and Devédeix. 
It is a combination of lime and aluminous lignites, 
found in abundance in the vicinity of Rheims. These 
lignites contain per 100 parts 


Carbon 21.10 to 23.45 


Sulphate of iron +... ose 9.11 to 13,78 
Sulphate of alumina eve ove 0.60 to 1.42 
Nitrogen ° 0.27 to 0.42 


They were thus well adapted to precipitate and, 
to a certain extent. disinfect the sewer waters. 
MM. Houzeau and Devédeix considered that they 
could conveniently treat in an experimental estab- 
lishment more than 170,000 cubic feet per day, at a 
moderate cost. The Municipal Commission found 
after repeated trials that the system gave consider- 
able promise. 

It was therefore decided that full experiments 
should be made with it in the old reservoirs before 
spoken of. An eight-horse portable engine, four 
agitators for the sewage, a revolving dise for effect- 
ing a mixture between the purifying agents and the 
sewage water, and a dredge for raising the sludge, 
constituted the plant required. The basin was 
divided into compartments for the clarified water. 

More than 24 million cubic feet were thus 
treated in 1872. The cost for the purifying mixture 
per cubic foot was very trifling, and from the ex- 
perience gained from the experiments it was found 
that for treating the whole of the sewage waters 
of Rheims in this manner, the outlay would amount 
to 7000/. a year, besides the interest on capital ex- 


pended, ‘The operation would produce about 33,000 
| tons, averaging, per ton, 
Ib. 
Nitrogen ove eee ses 3.014 
j tom ages acid eee me ies 3.080 
Alkalies wel ose 1.232 


Such a mixture is far inferior in value to ordinary 
farm manure, can be sold only at a very short dis- 
tance from the place of production, and would only 
realise a very insignificant revenue. 

Altogether, then, this agent of MM. Hozeau and 
Devédeix purified the water well, but at a high cost. 
The process could be considered in certain special 

| cases as a complement to irrigation; but, taken 
alone, it was evidently too costly for the city of 
Rheims. 

‘The Municipal Commission, seeing what had been 
effected in the way of sewage irrigation in England 
and Italy, considered that the question they had 
under consideration might be solved in a similar 
way. 

When the ground is sandy or gravelly, the opera- 
tion can be conducted under the most favourable 
and economical conditions, as, for example, at the 
plain of Gennevilliers in Paris. Now the valley of 
the Vesle, with a slight fall, is composed essentially 
of half marshy, peaty land. Quitting the valley 
drier ground is met with, at a slightly higher eleva- 
tion, and it was resolved to experiment with the 
| irrigation over this soil. The portable engine was 
| furnished with a centrifugal pump, which lifted the 
}sewage water into a channel, divided into two 
branches, one leading to the drier, the other to the 
peaty ground, The water is distributed from the 





reservoirs over the ground by small channels, pro- 
vided with wooden sluices. The quantity lifted js 
about 18,000 cubic feet per day. s 

The chalky ground subjected to irrigation has ay 
area of about 34 acres, and the water is thoroughly 
distributed by means of lateral branches to the main 
channels. Ditehes to receive the surplus water were 
at first provided, but these are found not to be 
needed, on account of the extreme permeability of 
the soil. The area thus placed under irrigation 
was planted partly with Italian rye grass, partly 
with a variety of grain. ; 

The amount of sewage turned upon the land jy 
this experiment showed that an area of about ]95 
acres would be sufficient to receive the whole of the 
Rheims sewage, and the success obtained appears 
to have been considersble, while no inconvenience 
to the locality has been experienced, and the crops 
have been remarkably heavy. 

Over the peaty ground, on the other hand, a total 
failure ensued. Very little of the sewage water 
was absorbed, and crops inferior to the ordinary 
ones were obtained. The area required would 
necessarily be very large, and even if this were set 
apart for the purpose no advantage to the crops 
could be anticipated. 

The Sanitary Commission has, therefore, recom. 
mended the acquisition of about 450 acres of suit- 
able land, situated about 800 yards from the tw 
sewage collectors, and having a subsoil extremely 
permeable. It would be necessary to raise the 
sewage to a height of 40 ft., and the estimate of th 
Commission shows the cost of establishment to be 
as follows : 


£ 
Land ... pews ont aie ese oe «=: 4,000 
Channels, sluices, &c. —_ 8.000 
Buildings, plant, &c. pel 8 000 
40.000 


The annual cost of maintenance and working 
would not reach 4000/., divided as follows 


. 


£ 
Management, workmen, coal 1400 
Interest and sinking fund 2400 
3*00 


The operations of the present year have confirmed 
the results already obtained, and have given then 
a new value. The Committee is completing its 
work by taking careful observations on the _dis- 
charge from the collecting sewers, on the composi- 
tion of the waters, on their temperature, and the 
chemical value of the sewage, and of the deposits in 
the reservoir. 


—SSS i 
THE UNITED STATES NAVY 

It is not perhaps very generally known on this 
side of the Atlantic that the United States Gover- 
ment is forming a somewhat important naval statio1 
at League Island, Philadelphia, in other words, the 
appliances and resources of the station are being 
extended and improved. The League Island sta- 
tion is an extensive property extending from a poist 
below the Horseshoe Bend in the Delaware river 
down beyond the mouth of the Schuylkill ; it com 
prises about 1000 acres, but a portion of the bo- 
vernment property is on the mainland. When the 
station is fully completed as a naval depit it is e- 
pected to be the largest in the United States, wit 
the exception of Mare Island station in California 
When the work of improvement at the League 
Island station was commenced, the great drawback 
to its rapid progress lay in the fact that the com- 
mandant of the old navy yard, at the foot of Fe 
deral-street, had no control over the place to which 
the matériel in his charge was to be shipped, and the 
routine of the Navy Department necessarily c0®- 
sumed much time in the transfers ; but when Com- 
modore Mullany hoisted his pennant on the flag-staf 
at Federal-street Wharf the supervision of bot 
stations was entrusted to him, and from that ume 
the work began to progress rapidly. The St. Lows 
is the head-quarters of the commander of the sta 
tion. Broad-street is the natural division of 
island, and the St. Louis lies directly at the foot of 
the street. On the outside, and immediately ne" 
the St. Louis, lies the Terror, a double-turrett 
monitor, with four 18-in. guns on board, and oneof 
the heaviest war vessels in the American navy. Sb¢ 
has been laid up in ordinary for the winter. 0° 
the outside is the Puritan, also a double turret, ba 
partially dismantled, she being uncompleted whe 
the warclosed. Taking Broad-street as the divid- 
ing line, the Navy Department has set dredging 
machines at work to get sufficient es of water 
for a stone breast wall, while the island is to > 
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graded for the reception of piles for the foundations 
and piers, the piles being driven by a gunpowder 
pile-driver. ‘The space filled in and graded “ 
sent, is about 3 acres in extent, on the east side of 
Broad-street, and upon a portion of this, nearest to 
the Delaware front, iron skids, for the reception of 
mortars and heavy ordnance, have been constructed 
in tiers. The mortars are 12in, bore, the guns 
ranging from 12in. to 15im., all of the latter size 
at the old navy yard having been removed,” The 
space graded for the reception of mortars and ord- 
nance is to be called the gun park, and immediately 
in the rear will be constructed the shot park (for 
solid shot and shells), while further north will be 
placed anchor racks arranged in the form of tri- 
angles. Still east of Broad-street, and about mid- 
way between the Delaware and the back channel, 
workmen have been engaged in constructing foun- 
dation walls for a large storehouse, to be used as 
the department of yardsand docks, The walls are 
substantially ereeted on piles, filled in with concrete 
and cement on the top. It is estimated that this 
building will cost upwards of 20,0007. The foun. 
dations for the eastern wing have been completed ; 
this wing is 65 ft. by 230ft., but the entire building 
will cover an area of 230 ft. by 400 ft. The structure 
will be two and a half stories high; the two lower 
stories will be built of brick, and will be made tho- 
roughly fireproof by means of arches and cement. 
Dry docks will be constructed both on the east and 
west sides of Broad-street, with railways connecting 
them. 

On the east side will be a building for the re- 
ception of all the machinery used in the docks and 
yards; aud to this building all the matériel is ex- 
pected to be removed towards the end of Novem- 
ber. On the west side of Broad-street, near the 
Delaware, preparations are being made for building 
an iron plating shop. This building will be in the 
same style as that just mentioned, and probably it 
will be of about the same dimensions, but the plans 
have not been at present prepared. The grading 
of the gun park isin a forward state, near the Dela- 
ware front; the shot will be piled in the rear upon 
iron beds, some of which are being cast in Phila- 
delphia, and some in Washington, The parking of 
all the anchors on hand will be upon timbers, placed 
upon stone piers, 80 as to avoid sinking. These 
triangular timber racks will be constructed upon 
the island by Mr. F. C. Prindle, one of the Board of 
United States engineers, who prepared the plans 
for the entire improvement. On the west side of 
broad-street, a inside the breast river wall a 
fitting-up basin will be constructed, communicating 
with the river by means of flood gates, and extend- 
ing to the back channel by means of a canal to be 
constructed across the island. The land occupied 
by the station, as already indicated, is about 1000 
acres, viz., 500 acres in the island itself, and the 
balance in the main land. The latter will be bounded 
by a wide street to be called Government Avenue, 
this being necessary in order to prevent building 
upon that side. When the dredging is completed, 
and the retaining walls, which will surround the 
entire island, are finished, the extent will be be- 
tween 650 acres and 700 acres. The water front 
will extend about five miles; the whole of it will be 
stone-fronted, the material being laid in hydraulic 
cement. The ground will be laid out in squares 230 ft. 
by 400 ft. square with the Delaware front ; Broad- 
street will be 125 ft. in width, the main avenue 
paralle] with the Delaware 80 ft., and the others 
i5 ft. On the extreme west of the island, at the 
junction of the Delaware and the Schuylkill, and 
facing the latter, capacious quarters will be erected 
for the commander and the other officers of the 
station. The civil engineer and his corps of as- 
‘stants have a house on the west line of Broad- 
street, near the wharf, in which all the drawings 
are prepared, the office being connected by tele- 
graph with the city. 

In the back channel at the western end of the 
island are all the ironclads at present at the station. 
These ironclads may be classified as follows :—Light 
draught, and carrying two guns, Algoma, Modoc, 
Nausett, Otsego, Niobe, Yazoo, Minnetonka, Cohoes, 
Suncook, Napa, and Koka. Heavy draught, and 
carrying two guns, Jason, Catskill, Lehigh, Nan- 
tacket and Passaie. ‘he Terror, a double-turret, 
carrying 4 guns, may also be classed among the 
heavy draught ironclads now at the station. The 
Nahant and the Wyandotte are at Chester under 
repair, while the Puritan is at the wharf in an un- 
finished state, as has been already observed. The 
various arrangements which the United States Navy 








Department is maturing at its League Island station 
must add to the general maritime importance of 
Philadelphia. 








EXPLOSIVE COMPOUNDS. 

MM. Rovx anp SARRAN, engineers to the Govera- 
ment department in France for the manufacture of 
gunpowder, have recently made experiments on the 
pressure of the gas liberated by the combustion of 
various explosives. Applying the well-known 
laws of Mariotte and Gay Lussac to these experi- 
ments, they ascertained the volume of the gaseous 
products reduced to 0 deg. Cent. and a barometrical 
pressure of 0.76 metres, or 30 in. English. The 
apparatus they employed was an eprouvette, of a 
cylindrical shape, made from forged iron, and hav- 
ing an internal diameter of 0.022 metre, and 0.3 
metre in height. This eprouvette, in which the 
combustion of the powder was effected, was closed 
at one of its extremities by a screw-tap, traversed 
by an insulated wire, which was employed for the 
purpose of igniting the explosive under examination, 
and furnished, at the other extremity, with an adju- 
tage screwed into the socket of a manometer. This 
manometer has a differential piston, the pressure 
exerted on the small base (of which the area equals 
yas of the larger base) of the piston being measured 
by that exerted on a larger base by a column of 
mercury, reduced in the proportion of the two bases, 
and expressed in millimetres, A known weight of 
powder being placed in the eprouvette and ignited, 
the mercury rises quickly in the tube of the mano- 
meter, but as quickly falls as the temperature of the 
produced gas is reduced, and gains, after an interval 
of four or five minutes, a stationary position, which it 
retains for several hours with scarcely perceptible 
change. The temperature of the disengaged gas 
is then similar to that of the surrounding atmo- 
sphere. The manometrical height, as observed, 
multiplied by 100, gives the pressure. ‘The follow- 
ing gives the elements of one of the determinations 
of experiments on powder used for charging cannon. 
The pressure of gas produced by 3, 4, or 5 grammes 
respectively, at 27 deg. Cent., gave a height of 
64.0, 86.5, and 10,6 millimetres of mercury. Re- 
ducing these results for 1 gramme, the respective 
heights of the mercurial column will be 21.3, 21.6, 
and 21.2 millimetres, giving a mean of 21.4 milli- 
metres, with a range of | percent, 

The capacity of the eprouvette being 0.102 deci- 
metre cube, the volume at 0 deg., and the pressure 
at 0.760 metre of mercury (30in. English) of the 
gas produced by 1 gramme of powder is arrived at 
by the formula: 


Vol. = 0.102  244%273 _ — 0.97) eub. dee. 
76 x (273+ 27) 

The results obtained by experimenting on diffe- 
rent kinds of powder, taking into account the 
amount of heat produced by the explosion, afford 
the following Table : 
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Fine sporting ... «| 8078 4664 | 8989 | 373 
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Gunpowder called BB 730.8 4231 | 4339 | 339 
Commercial ... ess 6942 4042 | 4160 | 824 
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The results given in Column 2 were obtained by 
the calorimeter, and om the heat disengaged 
by the poe of combustion of one kilogramme, 
or 2.2 lb. avoirdupois English, of powder passing 
from the temperature of combustion to that of the 
external atmosphere. ‘Taking into account the co- 
efficient of the specific heat as the volume of gas 
produced by the combustion of the powder, it is 

ible to deduce the temperatures of combustion. 
According to this calculation they vary from 3300 
to 4700 degrees Centigrade; but considerable un- 
certainty attends such results, owing to the inex- 
actitude which the various circumstances introduce 
into the experiments. 
The pressures given in the fourth column are cal- 
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et ee ion, the results in this 
umn must be considered as relative rather than 
exact. In Column 5 the amount of work, expressed 
in ton-metres, afforded by the liberated gases, is 
given, this amount being the mechanical equivalent 
of the heat liberated. 

MM. Roux and Sarran have carried on experi- 
ments with the same apparatus on other explosive 
compounds ; but in these series of trials there were 
circumstances that vitiated the results—as, for 
example, the length of time before the final condi- 
tion of the experiment occurs. The following 














Table gives some particulars of the experiments : 
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Mixture of 50 per cent. of picrate of | | 
and nitre ... sos aes] O16 | 0,485 | 334 

Mixture of equal weights of picrate| | | 
and chlorate of potash =... «| 1180 0.466 | 329 


' 





The results of these experiments are of great 
interest both for artillery and industrial purposes, 
especially in regard to mining operations. ‘They 
are equally interesting as a branch of philosophical 
research which may give rise to further applica- 
tions of great practical value. 





SCIENCE EXHIBITS AT THE VIENNA 
EXHIBITION.—No. V. 

Tue electrical exhibits belong mostly to voltaic 
and magneto-electricity. There are few imstru- 
ments relating to the earlier branch, the parent 
stem; and the most remarkable of these are the 
machines of Holtz and Winter, with which every 
student is familiar, and the battery of Dr. Jedlik, 
Professor of Physics in the University of Pesth. 
This is a statical battery, which presents several 
novel and interesting features; it occupies a con- 
spicuous position in one of the galleries of the 
Austrian section, where it never fails to attract the 
attention of visitors interested in such matters. 

It is identical in principle with the Leyden battery, 
and differs from it only in a few peculiarities of 
construction. The problem which occupied the 
the attention of Professor Jedlik seems to have been 
the production of a powerful statical apparatus, and 
this he has realised, adding special appliances for 
tension and quantity. ‘The Leyden jar is replaced 
by a large glass cylinder, within which is placed a 
number of smaller cylinders, which we might not in- 
appropriately call Leydentubes. Fig. 1 is a section 
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of the cylinder. It is 64 centimetres in length and 
8 in diameter, Fig. 2 shows the construction of 
one of the tubes; the darkened ion represents 
the armatures, the length of which is two-thirds 
of that of the tube. i are substituted 
for the ordinary tinfoil, A d (Fig. 2) is a wire 
leading from the inner coating and projecting a 
little beyond the extremity of the tube. e whole 
is 63 centimetres long; the external diameter is 
from 10 to 12 millimetres. The knobs, represented 
in Fig. 1, are A —_ rical + ag YO ip cage at 
ea os so t y connecting A and B, the cylin- 
drical battery A B may be discharged. 

There are two of 1 Sos batteries in the Exhibi- 
tion. In the first, the cylinders are parallel to one 
another. In their normal position they are hori- 
zontal, but are tible of a movement of rota- 
tion on thejr insulating supports. This mobility is 
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necessary to dispose the battery for tensional effects. 
Here Professor Jedlik seems to have borrowed an 
idea from the galvanic battery. He charges his 
cylinders in such a manner that the balls are 
alternately electro-positive and electro-negative. 
This is effected by a contrivance called a distributor, 
hown in Fig. 4. It rests on the table or stand of 
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the apparatus, and is movable in a vertical plane 
The balls marked 1], 3. 5, and 7, which exactly 
underlie the corresponding ones of the cylinders, 
are all connected by means of a thin copper wire, 
as are also those numbered 2, 4,6, and 4. When 
the battery is to be charged the balls 1 and t are 
put in communication respectively with the positive 
and negative conductors of a Holtz, a Winter, or| 
any other frictional or inductive machine, suitable | 
for utilising the two electricities. ‘The distributor | 
is then raised by a simple piece of mechanism, 80 | 
that its balls are brought into contact with the| 
larger ones of the cylinders, which thus become | 
positively or negatively electrified. If the balls be | 
now connected together, according to their electrical 
state, quantity effects will be obtained, and ten- | 
sional if the positive and negative be alternately | 
connected, as shown in Fig. 5. 
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The striking distance depends upon the number of | 
cylinders composing the battery. In the apparatus | 
which we have seen in the Exhibition, this distance | 
is from 12 in, to 13 in. 

The second battery differs from the one which | 
we have just briefly described only in the position | 
of its cylinders, which are upright. B in Fig. 6 is | 
an insulating support; A the glass cylinder con- | 
taining the Leyden tubes. ‘The balls C are in 
connexion with the positive coating, and those 
marked D with the negative by means of a bent 
tube, which descends to the lower extremity of A, | 
and terminates in a metallic disc. To charge this 
battery, the positive balls, and also the negative, 
are brought into communication with a distri- 
butor similar to that above described. A partial 
discharge may be obtained by connecting any of the 
negative balls with the corresponding C positive. 
The whole is discharged by connecting the D of 
each cylinder with the C of the adjoining one, if 
tension be required, the first D assuming the dotted 
position CG, By this arrangement H and I become 
the poles of the battery between which the dis- | 
charge takes place. 

The drawing in Fig. 6 shows only one half of 
this battery. The two parts, which are perfectly 
similar, may be joined so as to form one battery, 
whose striking distance will be nearly twice as great 
as that of the four conjoined cylinders. 

This apparatus of Professor Jedlik is one of the 
few instruments exhibited at Vienna more in the 
interest of science than as a speculation to court 
commercial success, 





| very slight distance from the tube. 





We bave yet to notice another statical apparatus, 
which, though of recent invention, is nevertheless 
pretty well known. It is exhibited by Dr. Geissler, 
of Bonn, whose name is inseparably associated with 
some of the most beautiful experiments that can be 
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performed by the agency of electricity. It is a 
vacuum tube that may be lighted without either 
induction coil or frictional machine. It consists of 
a tube an inch or so in diameter filled with air as 
dry as can be obtained, and hermetically sealed after 
the introduction of a smaller exhausted tube. If 
this outward tube be rubbed with a piece of flannel, 
or any of the furs generally used in exciting the 
electrophorous, the inner tube will be illumined with 
flashes of mellow light. ‘The light is faint at first, 
but gradually becomes brighter and softer. It is 
momentary in duration ; but if the tube be rapidly 
frictioned, an optical delusion will render it con- 
tinuous. If the operator have at his disposal a 
piece of vulcanite, previously excited, he may, after | 
educing signs of electrical excitement within the} 
tube, entirely dispense with the use of his flannel or 
fur. ‘This will be found to minister very much to 
his personal ease and comfort. He may continue 
the experiment, and with enhanced effect, by moving 
the sheet of vulcanite rapidly up and down at a 








We need scarcely add, what must be apparent, 
that this beautiful phenomenon is an effect of in- 
duction. Should any one be particularly interested 
in this experiment, he may procure tubes from Mr. 
Apps, 433, Strand. 

Dr. Geissler also exhibits two very small tubes, 
which are of special interest to the theoretical in- 
quirer. They are about 3in. long and }in. in diameter. 
they are carefully exhausted, the vacuum being, as 
the expression runs, as nearly perfect as possible. 
In one, the platinum electrodes are placed one 
above the other, and are either parallel or inclined | 
at any angle; in the other, they are end to end, 
the distance being only a fraction of a millimetre. 
This second tube is also provided externally with 
two copper or platinum wires, fastened to the elec- 
trodes, and susceptible of being placed at any dis- | 
tance apart. When the electrodes of the first tube | 
are connected with a battery, it would appear that! 
the thin portions within the tube havea tendency | 
to approach each other. We have this from Dr. | 
Geissler personally. We, indeed, were anxious to| 
make the experiment ; but the samples of the tubes | 
sent to Vienna had found earlier purchasers, and 
we could not even procure one from the exhibitor 
himself. 

When the second tube is conneeted with a coil, 
the induction spark leaps between the two exterior 
wires, though the distance between them may be 
twenty or thirty times greater than that between 
the terminals within the tube. This experiment is 
confirmatory of the theory which maintains the 
necessity of a ponderable medium for the propaga- 
tion of electrical effects. As will be remembered, 
this is nothing more than the experiment of Hittorf, 
which Dr. Geissler’s little tube is intended to popu- 
larise 





A Train Once a Waex.—A Bill introduced into the 
South Australian legislature with reference to the proposed 
Australian Transcontinental Railway from Adelaide to Port 
Darwin requires that a train should be run over the whole 
line at least once a week. By the terms of the Bill work is to 
commenced on the line simultaneously at both ends, and the 
whole is to be completed in 14 years, This Bill has not yet, 
however, become law, and it is clear that it will provoke and 
require considerable discussion. 








THE WATER TUBE BOILERS OF THe 
MONTANA. 

WE reproduce the following article on the boilers 
of the Montana from the number of the Nay#j qj 
Magazine for November. The article, it will be 
seen, expresses views supporting those we have our. 
selves expressed with regard to these boilers, We 
may add also that—notwithstanding the statements 
of a correspondent, whose letter we lately published— 
the enormous weight of these boilers had much to do 
with their being finally removed from the vease]. 
and even had they been successful in other respects, 
this fault would probably have prevented their per- 
manent use. The increase in the carrying capacity 
of the vessel consequent upon the removal of the 
boilers will in time pay for the alterations, 


Tus Warer-Tvse Boriers or tae STeamusuip 
Montana. 

One of the most successful of our Transatlantic steamship 
lines is that of Messrs. Guion and Co. Beginning in 1364 
with the Manhattan and the Colorado, there has been added 
the Nebraska, the Minnesota, the Idahoe, the Wyoming, and 
the Wisconsin, some of these having made a long run of 
successful voyages, perhaps greater hen has been made con. 
secutively by any steamer in any of the other lines. To the 
number of these steamers it was intended to have added this 
year the Montana and the Dakota, two steamers of the 
largest proportions yet employed for the American passenger 
trade, being each 400 ft. long, by 43 ft. 8 in. breadth of beam, 
and 40 ft. depth from upper deck beams to floors, with a 
gross register tonnage of 4320 tons. The hull is flush plated, 
and is built with a tumble home of 8 ft. each side. Those 
vessels have each three iron decks carried continuous through 


| the bulkheads, and are of very great strength and intended 
| for a high speed, indeed, the object of their construction has 


been, professedly, to produce the fastest, the strongest, and, 
at the same time, the most economical of ocean steamers 
The whole of the designing for the bull, for the engines, and 
for the boilers bas been in the hands of John Jordan, Esq 
the company’s able superintendent engineer, who is well 
known as having been the first chief surveyor of the Liver. 
pool Registry of iron vessels, and from his connexion with 
several other successful marine engineering enterprises. 

It is our purpose in the present notice to give a popular 
deseription of the boilers intended for these two vessels and 
to explain the nature of their failure. Nothing gets credit 
like success, but failure is sometimes the reward of as honest 
endeavours as any that ever were crowned with success, and 
the abandonment of a project, even after a mint of money 


| has been spent upon it, is often, as we believe it has been in 


this case, ded by considerations altogether apart from the 


| question of the —— ultimate success of the plan. It is 


with many a broken wave like this that the highest tides of 
engineering improvement have risen, and if we appreciate 
the lessons this gigantic experiment is calculated to teach us, 
the result will real progres towards the solution of the 
practical problem of marine water-tube boiler reliability. 
The rapid extension of the ocean steamship trade within 
the last five years has been greatly advanced by the introdue- 
tion of the use of high-pressure steam by means of compound 
engines. The enormous strength required in the shell of 4 
large steam boiler of the common cylindrical form for the 
now ordinary range of high pressures, has taxed the con- 
structive power of manufacturers almost to the very utmost 
of their resources, and when these two steamers were de- 
signed, the pressure fixed upon being 100 Ib. per square inch, 
whereas 75 lb. was about the maximum that had been pre- 
viously used on any large scale, some modification in con- 
struction was deemed advisable to secure the necessary 
strength along with great endurance, in respect to wear and 
tear. The thickness of the plates of cylindrical boilers is, for 
equal pressures, about in proportion to the diameter of the 


| shell. The thickness of boiler plates having already reached 


1} in. in several boilers, and, we believe, even 14 in. in some 
eases, the limit of the rivetting power of even our large 
hydraulic machines was believed to have been attained. lo- 
stead, therefore, of increasing the thickness to meet the higher 
pressure, the diameter was reduced, and in place of six boilers, 
each about 12) ft. in diameter, and with plates about 1} in. 
thick, the design was made out for 350 tubes, each 15 in. ia 
diameter, and made of boiler plate @ in. thick, with 540 square 
feet of firegrate. An experimental boiler, a facsimile of ® 
section of the boiler ultimately used, was worked for sis 
weeks on the premises of Messrs. Palmer and Co., # 
Jarrow, to the perfect satisfaction of the inventor. It may 
be necessary here to state that Messrs. Palmer and Co. were 
merely the contractors for this work, and that, from the first, 
they gave all the opposition they could to the adoption of the 
design, and that they have no claim to any merit there 
may be in the invention, and that they are in no way te 


| sponsible for the result. 


The 3850 tubes, each 16 ft. long by 15 in. diameter, and 
j in. thick, were divided into ten equal parts, called ten 
boilers. Each of these contained thirty-five tubes arranged 
in five horizontal rows, each row containing seven tudes 
The tubes lay nearly horizontal, there being only 9 in. m 
clination in the length, 15 ft. To make a flameway through 
the stack of tubes they were arranged, as shown by th? 
following printer's diagram, close horizontally, and 12 i. 
apart vertically, the dark line shows the position of the 
firebars. 

The tubes in the same vertical line were joined together * 
the ends by vertical connecting pipes, 64 in. in diameter, #° 
that each of the ten boilers was again eubdivided into eight 
sections, that over the furnace mouths consisting of three 
tubes joined by the end vertical pipes to be 4 ft. 6 in. centr? 
to centre. The remainder contain five tubes in each sectio®, 
at 2ft. 3 in. centres, except the one over the back end of the 
furnaces, which has only two tubes. Each of these tubes 
was, in fact, a little boiler, equal to about 3 horse powe? 
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DIRECT-ACTING 


PUMPING ENGINE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. DECKER BROTHERS, ENGINEERS, CANSTATT, WURTEMBURG. 
( For Description, see Page 371.) 
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nominal, by the Lancashire rule, 6 square feet horizontal area 

~ r. On each of these there were two manhole 
doors, with crossbars and centre bolt. There were, therefore, 
altogether 700 manhole doors on the boilers, besides eighty 
feed pipe and seventy scum pipe and eighty steam pipe 
connexions. The tubes were carried on cast-iron framing 


per horse 


below, with wrought-iron girders dividing the flameway space, | 


and an immense number of firebricks, which altogether made 


up much more than would have been the weight of boilers of | 


the ordinary type. 
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0000000 
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These ten boilers were plend back to back, five upon each 
2 


ace of the centre line of the ship, with two stokeholes, one in 
each wing, each about 80 ft. in length. There was no 
dividing wall between the two rows of boilers; each flame 
space was common to two opposite furnaces, as is generally 


the case in the usual form of double-ended boilers. Three 
superbeaters, each about 3 ft. in diameter and about 30 ft. in 
length, are placed, two horizontally in the uptake, and one 
etween, vertically in the funnel, forming an inverted T about 
65 ft. in horizontal length. One immense uptake, 80 ft. long, 
extended from end to end of the boilers on the top, and led 
into one oval funnel. The surface of this uptake, more 
toan 1500 square feet, made the space above the boilers, 





are two cranks and there are three cylinders, one, the high- 
jameter, working the | 


pressure cylinder, vertical, 60 in. 
pumps by levers. There are two low-pressure cylinders, each 
113 in. in diameter, horizontal, on one crank. The stroke is 
40 in. It will be noticed that the ratio between the capacities 
of the cylinders is much in excess of that which is followed 
in other compound engines, but the intention was to 

very high pressure steam. The valves for the distribution of 
the steam are the Corliss valves, and, we believe, the engine 


, has given great satisfaction on the trial trips, and that its 


| ment, we will now proceed to the 


where all the steam stop valves were placed, intolerably | 


hot, but the stokeholes were rather cooler than with ordinary 


olers. 
The engines are compound, and of a novel design. There 


| 


design is also the work of Mr. Jordan. 

Having described the general configuration of the arrange- 
rformance under steam, 
and we will supplement our description of the details as re- 

uired for explanation. 

Shortly before the first trial under steam, an alteration was 


made in the original design with respect to a provision for | 


heating the feed water. The two vertical sections nearest 
the front were set apart as a feed heater, the feed entering at 


the top; as it was expected that only heated water would | 


leave them, an outlet for that was provided at the bottom of 
each, where they communicated with a large cast-iron feed 
chamber open to all the sections. In this feed heater design 
there seems to have been two departures from orthodox 
practice. Feed heaters are usually made to appropriate what 
would otherwise be waste heat. The temperature of the 
feed as it leaves the hot well being in this case about 200 deg. 
lower than the temperature of the steam, the escaping 
gases, after being cooled as far as practicable by the steam, 
might be further reduced in temperature by being brought 
in contact with a feed heater containing water at the initial 
temperature 200 deg. If thereby the temperature of the 

was not reduced so far as to impair the draft, the heat 


so abstracted would be all cleag gain. But, to divide off one | 


art of the heating surface proper, and confine that to feed 
ction, is an arrangement that cannot be explained upon 
‘Ber Boer ee se 





When a boiler is worked 100 Ib. | , as this was in- 
tended to be, the temperature of the steam is 338 deg. Fahr. 


If the feed enters at 120 deg., there has to be added to make | 


of 1 Ib. of water 1 lb. of steam, heat equal to what would 
increase the temperature of 1004 lb. of water 1 deg., or 1094 
units. Of this amount, 218 units go to increase the tem- 
perature of the feed water from 120 deg. to 388 deg.—that is, 


to make up the increase in the sensible heat, the rest is the | 


latent heat of evaporation required to change the water at 


838 deg. into steam at 338 deg. As 218 is about one-fifth of 
1094, it is evident that not more then one-fifth of the effec- 
tive heating surface can be applied as a feed heater, 
anything more than that proportion would make steam. 
So ty: 1 age pr mg ro t just ed we te 
eight tubes, out of a set o! -five, a i to heat 
the feed. This seems to be only one tohernans than one-fifth ; 
but it will be noticed that the feed heater is in two sections, 
one containing three tubes, and the other containing five 
tubes. The feed connexion was of the same size to both sections, 
and it might therefore be expected that one-half of the feed 
would enter by the three-tube section, and one-half by the five- 
tube section. But according to the calculation indicated above, 
the utmost feed heating possible for one-half of the feed 
would be the half of one-fifth, or one-tenth of the total heat~ 
ing surface, or three and a half tubes instead of five tubes, os 
in one of the feeding sections. There are other considera- 
| tions arising out of the formation of steam in the feed heater 
that would tend to the greater part of the feed passin 
through the three-tube section ; but these need not be pemend 
| further, as the above excess of heating surface, even with an 
equal distribution of the feed, is sufficient to account for the 
absence of water in the five-tube section, which led to the 
first failures of tubes under steam. A small pipe, only i in. 
diameter, cted the feed pipe at the top of these feed 
heater sections to the steam pipe, and it was only by this 
small outlet that any steam formed in the feed heater tubrs 
could escape, unless by forcing the water out of the lower 
tubes, and then passing off by the bottom connexion, which 
was 2; in. diameter. 

On the 11th of June, at 5.30 p.m., the Montana left Tyne- 
mouth, for Liverpool. As this was the first trial under way, 
| it was ——— that the engines should not be worked at 

more than revolutions until the morning. At 6.30am., 
on the 12th, that is, after being under way, but not at full 
speed, for only 13 hours, the lower tube in the five-tube sev- 
tion of one of the feed heaters burst, scalding one fireman, and 
frightening all the others. The rupture was longitudinal, 
and extended more than 2 ft. in nore and the plate at one 
side opened out, but fortunately with the lips of the opening 
directed towards the uptake. i 

At 3 p.m., on the same day, another tube gave out in a 
| similar portion, in another boiler, but with the crack athwart 
| the tube. 

At 5.30 p.m., got under way again, with steam at 50 lb., 
i making 40 revolutions, the two boilers 





| and the engines 
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a 
shut off, and keeping the 
tubes. 





fires well away from the feed heate 


boilers, and had got steam up in these boilers. 
At 10.20 p.m., a third tube gave out, cracked across. 
At 10.30 p.m., a fourth tube gave out, cracked across. 


June 13th, 7.30 a.m., a fifth tube gave out, cracked across. 


The vessel had been now 38 hours under way, and five o 


below, and whatever the level of the water showed in 


ing to the steam pipe and to the feed pipe wasa 


r | this cross steam pipe above, and to the large cross feed Pipe 


not showing how the water level stood in the different sec- | in ordi 
f| tions. We have said that each of those tabes would count | demning t é or] 
about 3 horse power nominal—let us say 2) horse power for | spots of impertect union are visible. As the factor of safety 


welded plates are not supposed by engineers to ha 
| Feo-thinde of their section solid, and Fairbairn pe na 
both give the strength of a welded plate as only little abors 


0 ed secti f the two | glass to balance the pressure in the steam pipe and the pres- t p fa 

As8 pe el alee Oe ee “ata cso in the food pipe, was to be understood to be the measure | that of a single rivetted joint. Now, in examining a broken 
of the height of the water in all the sections. The connect- | plate, 33 per cent. of black looks a great deal, especially if 
way of | any coarphing is in the fracture, but as that is the proportion 


welding, a fracture must not be taken as con. 
quality of the workmanship, if here and thers 


oe te vile out, all at the same place, viz., ; ’ 
the ten boilers had given out, a P each—each five-tube section would be a 12 horse power/| in this case, even knocking off the 33 per cent. is stil! 16, or 


lo be of the fivre-tube feed heater section, and as the 
ye bee get a marti cted; it was decided to make for | boiler. The back section would be a 5 horse power boiler. 
-five tubes, to | dent that for the welding to be blamed for the failure of the 


consider a range of six boilers, each 12 horse ef nominal, pipes, they must have been so badas not to have been able to 
and one of five horse power, each fed by ite own feed pipe d 


failure of the others was ¢ -_ 
Portsmouth, after having s 


the 13th. 


At Portemouth the damaged tubes were repaired, and each 
five-tube feed heater section were connected to the boiler | main feed chamber, and each of these boilers 


proper, leaving only one section, viz., that with three tubes 


as feed heater. 
Left Portsmouth at 7.59 p.m., 
the Mersey on the 20th, at 2.20 p.m. 
From Portsmouth to 
work satisfactorily, and although the trial was but a short 


one, some who had entertained doubts as to the success of 


the plan were beginning to have more confidence in it, and 
all that was wanted now was a lengthened trial, such as a 
run to New York and back, to establish the reliability of the 
boilers 

At Liverpool the boilers ‘were thoroughly examined, the 
manhole doors being all removed. It was found thot all 
except the lowest row of tubes ware perfectly clean inside. 
The tubes rest upon four brick walls, containing the cast- 
iron framing, which divide each boiler into four furnaces, 
and over each of these walls in the bottom tubes there was 
a deposit of dirt, rust, waste,and such scraps incident to new 
boilers. These were thoroughly cleaned before getting up 
steam again. : ~ 

On the 26th August fhe Montana left Liv 1, at 
1.15 p.m., to have a six days’ trial, under steam, for the satis- 
faction of the Board of Trade, whose surveyor at Newcastle, 
Mr. Parker, had refused a certificate for the vessel 
until a proper trial of the boileraat sea had been made. Mr. 
Parker came round with the steamer from Newcastle, and 
accompanied her again on her Snal oe. Captain Grant, 
R.N., from the Admiralty, and Captain Forster, R.N., chief 
emigration officer at London, went on the trial, to report on 
the performance of the vessel, and Mr. Brooker, chief engi- 
neer from the Admiralty, and Mr. Carlisle, another Board of 
Trade surveyor, also went officially, to report on the perform- 
ance of the engines and boilers. 

Our readers will perhaps remember that we had a severe 
gale on the 27th and 28th. The Montana was in the worst 
of it, about 200 miles west of the Fastnett, and behaved ad- 
mirably as a sea boat. 

The boilers went on all well until, at 3 a.m., on the 28th, 
the bottom tube, fourth from the front in one of the boilers, 
cracked in the same manner as those in the feed-heater sec- 
tion had done in the previous trial. The crack went round 
the tube at what was supposed to be the weld. The weather 
was so bad, and the tubes so unreliable, that it was deter- 
mined by Mr. Jordan to os the vessel about at daylight, 
and return to Liverpool, he having then decided that the 
boilers would not do. The vessel had been out only thirty- 
eight hours, the same length of time that elapsed before de- 
ciding to run for Portsmouth on the first trial. 

The vessel arrived in the Mersey on the 29th, at 2 p.m. 
The came night, while the vessel was lying at anchor, another 
tube cracked, this time longitudinally, as the first one on the 

former trial had done. All the others having cracked athwart 
the tube where the weld had been, the tubes being made in 
two lengths, and welded together in the centre. 

The owners of the Montana, without waiting for the re- 
ports of the officers who had gone on the trial, decided to 
remove the boilers, and to replace them by common cylin- 
drical boilers. They at the same time decided to treat the 
sister ship, the Dakota, in the same way, although the water- 
tube bellons had been made for her also—to condemn them 
without a trial. , 

The responsibility resting upon the Board of Trade, in 
connexion with these two steamers, has been of a most critical 
nature. All through the construction of the steamers, the 
Board's officers took careful note of every departure from 
established engineering practice, but they would not commit 
themselves to approve of any of the novelties introduced 
without the test of experiment. So important did the ques- 
tion appear, that they from time to time sent special in- 
spectors to Jarrow to report independently on the sea- 
worthiness of the boilers. These reports all agreed in con- 
demning the plan, and they even described the points in 
which the boilers would fail with almost as much precision 
as has been done in this description. The Board of Trade, 
although they have, with good reason, confidence in the 
opinions of their own officers, always give free scope to those 
who differ from them to prove their plans, but not under a 

senger certificate. In this case, the owners were very 
urgent that that rule should be departed from; but their re- 
yresentations were of no avail, and the propriety of the 
joard’s decision is eminently justified by the result; that 
which they blamed the Board for objecting to before it was 

tried, was condemned by themselves on the above very short 
trial, and without waiting for the Board's decision. 

We have explained the cause of the failure of the feed-heater 
tubes in the first trip; we have now to explain the cause of 
failure im the final experiment. We have explained that 
each boiler contained six vertical sections with five tubes in 
each, one vertical section with two tubes, and one vertical 
section with three tubes; the last being a feed heater. A 
large feed pipe of cast irom ran across the breadth of the 
boiler, a little below the low end of the lowest tubes; each 
of the sections communicated with this pipe by an open pipe 
24 in. in diameter. On the top, at i Se end, a smaller 
p'pe for steam ran across the whole breadth of the boiler, 
and communicated with each section by an open pipe 2 in. 


ut off the damaged row of tubes 
in these five boilers. Arrived at Portsmouth at 5 p.m., on 


on the 18th, and arrived off 


Liverpool everything seemed to 


We have then, instead of one boiler of 


branch at the bottom, 2} in. diameter, olf © on 


only communication above, a 2-in. steatm pt 
each. 


which make most steam, or to give freer escape'to 
from those sections. How would thiswork? MByidently tha 





ing surface. The water level, when the fires were active 
the 


and all other fire surfaces being computed as effective.” Now, 


five-tube sections, and, according to the above regulation, 
there should be a steam connexion to each, equal to 0U square 
inghes in area, or an 8-in. pipe to each. But the pipe is only 
2 in. in diameter, or only one-sizteenth part of the area re- 


to each other by 24 in. clear openings at the bottom of each. 
The mistake seemed, in the opinion of the officers of the 
Board of Trade, to hinge on this arrangement of feed. If, 
instead of having the different sections all open to each other 
at the bottom, they had been open to each other only at the 
second tube from the top, then, whatever might have been 
the irregularity in the evaporative capacities in the different 
sections, it wouldj have been impossible to drive the water 
level below this communication so long as a supply of feed 
was maintained. 

The boilers of the Montana might have been easily altered 
in this respect. The bottom connexions would have had to 
be shut off, and a new connexion made at the level of the 
uppermost row of vertical neck pieces at the low end of the 
tubes, that is, just below the top row of tubes. In the interest 
of boiler engineering science, it is a pity this was not done, 
as otherwise the experiment proves nothing, the result having 
been just that which any engineer with a critical eye would 
have seen to be inevitable, and what it did not require any 
experiment to find out. We have, however, no liking for 
these water-tube boilers, and we must guard our readers 
against being misled by our remarks; they are not to be 
interpreted as at all in favour of horizontal water-tube boilers, 
but only as directing attention to what seems to us to have 
been the real cause of this failure. 

Even if these tubes had stood, the alterations that would 
have been necessary to conform with the Merchant Shipping 
Act requirements for passenger steamers would have been 
a serious obstacle in the way of their adoption. The officers 
of the Board of Trade, who reported on the boilers, pointed 
out this evil of different water levels, and that a separate 
water-gauge would be required, as well as a safety valve and 
a feed-valve for each section. The smaliness of the steam 
pipes, only 2 in. diameter from each section, conduced, in a 
great degree, to the existence of different water levels, and to 
the blowing out of the water from entire sections, and the 
consequent failure of the overheated tubes. These pipes 
were too small,"even fursafety valves, by the ordinary rule, for 
every five-tube section corresponded to 7.7 square feet of fire- 
grate, and if we allow, as we ought to do, for inequality in 

efficiency of heating surface, we should count on at least 10 
square feet to each section. But for eyen 7.7 square feet, the 
safety valve should be 24 in. diameter, and for a pipe leading 
to a steam chamber where the pressure is to be nearly that in 

the boiler, the area should be very much more than that re- 

quired for a safety valve. There is no doubt that this defect 

led to great differences in the pressures in adjacent sections, 

and, therefore, necessarily to a difference in water level or to 

the water being blown from one section into another. 

The failure has been attributed to inferior workmanship. 

There seems to us to be no ground for such a statement. The 

tubes are welded tubes, welled longitudinally in two lengths, 


as their | to facts which any of our readers co 
branch from | themselves by making inquiries amongst those who hava 
We are next to realise that these gare to be | been on board these vessels, and we have given them a place 
worked with one water gauge connected to the steam pipe | in our magazine that the lesson bought at such a cost—not 
above and to the feed chamber below. There are no regulating less, we believe, than 60,000/.—may not be lost to engineers. 


valves whatever to direct more feed to go into those sections We have now to state, in conclusion, that the new boilers 
jthe steam | making for these steamers by Messrs. George Forrester and 


would not be even approximately at the same height in all | their success. 


im each of these tubes we have at least 20 square feet of 
effective heating surface, or 100 square feet in each of the 


double that asked in the strongest ordinary boilers, it is ey;. 


water at all. 
e| We have in the preceding statement confined ourselves 
have procured for 


t | Co., Liverpool, for the Montana, and by Messrs. Palmer and 


section which made most steam would require midst water, | Co., Jarrow, for the Dakota, are being pushed on to enable 
but the very fact of there being most steam made ia it would | the steamers to be on their station early next spring. The 


cause the pressure of the steam to be higher im that section { 
than in the others, and would blow the water out, making | the pressure carried, drove the vessel at a great speed, and 


the water level lowest in that section which bad the best 


engines in the Montana acted very well, and consi‘cring 


as the new boilers are even of more power than those taken 
out, it is expected that the vessels will yet be notorious for 


sections. ; = 
Uni e t of Congress relati to steam | eer corn ae . — Ae Ae A 
Pearle a eee Fe ee net ot oh these trovten |THE INSTITUTION OF CIVIL ENGINEERS, 
that corroborates in a remarkable manner the explanation 
we have given above. Chapter C., Section 39, contains the 
following: “ And when holler one 00 atninged on @ steamer | communications dealing in a complete and comprehensive 
that there is employed a water-connecting pipe through 
which the water may pass from one boiler to another, there | list, and other Papers treating on analogous questions, such 
shall also be provided a similar steam connexion, having an | as— 
area of opening into each boiler of at least one square inch 
for every two square feet of effective heating surface con- 
tained in any one of the boilers so connected, half the flue 


Sussects ron Parers.—Sxssron 1873-74. 
Tue Council of the Institution of Civil Engineers invite 


manner with any of the Subjects included in the following 


a. Account of the Progress of any Work in Civil Engi- 
neeriog, as far as absolutely executed (Smeaton’s 
Narrative of the Building of the Eddystone Light. 
house may be taken as an example). 

b. Descriptions of distinct classes of Engines and Ma- 
ebines of various kinds. 

ce. Practical Essays on Subjects allied to Engineering, as 
for instance, Metallurgy ; and 

d. Particulars of Experiments and Observations con- 

with Engineering Science and Practice. 


quired by the above regulation, and the sections are all open List. 


— 


- On the Application of Graphic Methods in the Solution of 
Engineering Problems, and in the Reduction of Ex. 
perimental Observations. 

2. On the Elasticity, or Resistance to Deflection, of Masonry, 
Brickwork, and Concrete, with observations on the 
Deflection of Bridge Piers, caused by the unequal 
loading of the Arches abutting on 

. On the Use of Concrete, or Béton, in large masses, for 
Harbour Works and for Monolithic Structures. 

On the Manufacture of Iron and Steel as now practised ; 
on the effect on the Strength and Tenacity of the Metal 
by the Admixture of Substances with the Ore ; on the 
various Experimental Tests by which the Quality may 
be ascertained ; and on the effects of Low Temperature 
on Metals. 

- On the Results of Experience in the recent Extended 
Use of Steel in Mechanism and in works of Engi- 
neering. 

On the Theory and Practical Design of Retaining Walls 
for sustaining earth or water, and on Experimental 
Tests of the accuracy of the various theories. 

- On the Modern Methods of Constructing the Foundations 
of Bridges, and on Bridges of Large Span, considered 
with reference to examples; including an account of 
the Testing, and of the effects produced by Variations 
of Temperature. 

8. On the different Systems of Swing, Lifting, and other 

agra Bo me with existing examples; and on 
the application of Machinery in working them. 

. On the Proportions and Details of Construction of Lock 
— and on the application of Machicery for moving 
them. 

10. On the Appliances and Methods for Rock-boring and 
Blasting, in this country and abroad, and on the re- 
sults obtained. 

Il, On the Systems of Signalling on Railways, and on the 
comparative advantages of the absolute or permissive 
use of the Block System. 

12. On the Constant Service of Water Supply, with special 
reference to its introduction into the Metropolis, in 
substitution for the Intermittent System ; i os the 
waste of Water, and the best apparatus for its pre- 
vention. 

13, On the various Modes of Dealing with Sewage, either for 
its disposal or its utilisation. 

14. On the Separate System of Sewering Towns, with a de- 
tailed description of the works in a town to which this 
system has been wholly or partially applied, and par- 
ticulars as to the results. 

15. On the Ventilation of Sewers, with a résumé of the Ex- 

perimente as to the motion, pressure, &c., of Gas in 

the Sewers. 
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and then butt-welded in the middle. The first failure and 
the last failure were longitudinally ; the other five wore 
athwart. As the longitudinal failures are best understood, 
let us arrive at what amount of workmanship inferiority 
would be necessary to cause the failure of the tubes at even 
100 Ib. pressure per square inch. The tubes are of }-in. 
plates, and if the plates were solid would stand the pressure of 
ae Ibs. per square inch. That is if only 4 per 
cent. of the section of the pipe was solid, the bursting pres- 





diameter. The glass water gauge connexion was made to 


16. On the relative Value of Upland and of Tidal Waters ia 
maintaining rivers, estuaries, and harbours. : 
17. On the Construction of Sluices, for the expeditious 
filling and emptying of Locks of large size, on pavi- 
ble Canals. 


ga 

18. On the Maintenance, by Sluicing, of the Harbours ou 
the Coasts of France, Belgium, and Holland. 

19. On the Sea Works at the mouths of the Rivers Adour 
and Maas, and on the effects produced thereby. 

20, On Recent Improvements in the Construction of Steam 





sure would be 100 lb. per square inch. But even the best 


Boilers adapted for very High Pressures. 
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91. On the best ractical Use of Steam in Steam Engines, and 
oe on the effects of the various modes of producing Con- 
ee Construction of Marine Engi having 

99 Modern Cons 

eee 3 7 of the Working Expenses, i 
Superbesting, Surface Condensing, Pressure, 
great Expansion, &c. é 

93. On Modern Locomotive Engines, designed 
to econowy, and facility of re 





with a view 
r, inelud- 


lity 
ing particulars of the duty performed, of the cost of} , 


repairs, &c. : 

94. On the application of Steam as a Motive Power for 

: Pumping Water or Sewage, with a compar 
the advantages, of the different classes o' ines, 
end details of the cost of a for long periods, 

95, On the various — of Pumps employed for 
Raising Water or Sewage, and t relative effi- 
ciency ; and on the employment of Water as a Motive 
Power for pumping, by means of Water Wheels, 
Turbines, Water Pressure Engines, or other Machines. 

96. On the Employment of Steam Power in A lture. 

o7. On the Methods of transmitting Force to distant points ; 

“’ “and on the Details of the existing systems of Rope 
Transmission. F 

9%. On the present State of Science in regard to the Manu- 
facture of Gas for Nlumination; and on the Materials 
most suitable for the purpose, 

29, On the Menufacture of Mineral Oils, and the Lamps best 
adapted for their consumption in dwellings and light- 
houses. 

On the “ Out-put” of Coal in the United Kingdom, as 
compared with that of other countries, illustrated by 
statistical tables, plans, di ms, showing where Coal 
is produced, and where and how it is consumed. 

31. On Mechanical Apparatus at present in use in “ getting” 
Coal. 

92, On Modifications necessary in future Coal Mining Opera- 
tions, suggested (or indicated) by the working of deep 
Coalfields. 

33. On Turf, or Peat, Cutting, Macerating, and Pressing 
Machinery, with experiments as to its heating power 
and expense as a fuel, as compared with Coal. 

$4 On the various Methods of Draining distant isolated 
sections of Mines. 

35. On Compressed Air as a Motive Power for Machinery in 
Mines, with some account of its application on the 
Continent. 

6. On the Use of Diving Apparatus in Mines, especially in 
Westphalia and in Germany. 

For approved original communications, the Council will 
be prepared to award the premiums arising out of special 
funds devoted for the purpose. They will not, however, con- 
sider themselves bound to make any award should there not 
be any communication of adequate merit ; but, on the other 
hand, more than one premium will be given, if there are 
several deserving memoirs on the same subject. It is to be 
understood that in this matter, no distinetion will be made 
between essays received from a ber or an iate of 
the Institution, or from any other person, whether a native 
or a foreigner. 

The communications should be written in the impersonal 
pronoun, and be legibly transcribed on foolscap paper, on the 
one side only, leaving a sufficient margin on the left side, in 
order that the sheets may be bound. A concise abstract 
must accompany every paper. 

The drawings should be on mounted paper, and with as 
many details a may be necessary to illustrate the subject. 
Enlarged diagrams, to such a scale that they may be -clearly 
visible when suspended in the theatre of the Institution, 
thould be sent for the illustration of particular portions. 

Papers which have been read at the meetings of other 
societies, or haye been published in any form, cannot be 
at a meeting of the Institution, nor be admitted to competi- 
ton for the premiums. 

The communications must be forwarded, on or before the 
Sistof January, 1874, to the house of the Institution, 25, 
Great George-street, Westminster, S.W., where any further 
iormation may be obtained. 

Cuaries Massy, Honorary Secretary. 

James Fornast, Secretary. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
. MippiesBrover, Wednesday. 
The Cleveland Iron Market.—Yes' y there was again a 
good attendance on *Change, but like ious mt for 
ome time past, next to no business was The market 
was flatter, {and although the list price of No. 3 Cleveland 


Pig iron was 95s. per ton, the tendency was downward, and | P® 


‘at quality could be bought at a lower fi Makers’ 
stocks are we, believe, increasing, and that will have the effect 
of bringing down quotations. In the finished iron trade 
‘tere is no change, buyers still holding back orders in the 
hope that they will be able to purchase cheaper in a short 
ume. Bar iron is in good request but there is comparatively 
little doing in the rail trade. 


The Proposed Tunnel Under the Tees.—Last week we 
“sted that the North Eastern Railway Company intended to 
ge to Parliament for powers to make a tunnel under the river 
ieee. Mr. Thomas Harrison, the experienced engineer of 
“e company, has prepared plans for the tunnel, which will 
art on the south side below Middles! and will termi- 
_ =? ot Clpeenee on the north side. tunnel will 
un obliquely under the river. It is scarcely ible to 
imagine that there will be any © ition to ae enue 
“T copnecting more closely the coalfields ot Durham with 
‘ironstone district of Cleveland. It will be remembered 
‘eat both Stockton and Middlesbrough Corporations 


Mat be opposed 
the bridge scheme, but they will in all prema xd promote 
= now made by the North-Eastern way Com- 


Proposed Docks at Stockton —The Stockton people are 


°f | to work double shifts. Marine 


read | ately on a large scale. An 








alive to the importance of improving the shipping accommo- | 
dation near their town, and intend to go to Yodiamens tera ' 


Bill to enable them to utilise the present channel of the River | braces 


baer gree Stockton for a dock, and the cutting of a new 
from near the stone bri down to Blue House 
Point. It is believed that they will be assisted by the North 
Eastern Railway Company in carrying out this heavy under- 


teviog. 
ing i i Tt is satisfactory to know 
t ane ipbelding trades are in a bette: 
condition. The prospects are better. Some of the enginecer- 
ing firms in Ne are now ao busy that a obliged | 
deal of work on hand. rhs 


The Coal and Coke Trades.—The coal and coke trades 
continue in a flourishing state. In various parts of Durham 
and Northumberland considerable extensions are being made, 
but the opening out of new mines does not appear to reduce 
prices, because the demand for fuelisso great. As the winter 
Sage ree it is generally believed that fuel will be dearer. 

difficulty with the miners as to their wages will no doubt 
be amicably settled. In all probability, if the men remain 
long dissatisfied with the refusal of the masters to advance 
their wages, the question will be referred to arbitration. 





NOTES FROM THE NORTH. 
Giaseow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market has 
been very quiet during the _ week ; the business done has 
not been extensive, and the price has fluctuated betwixt 
1134. Od. and 1lis. 9d. Westerday the tone was rather flat, 
and as low as 110s. 9d. was accepted, closing with buyers at 
that price, sellers mag Ay more. Even lower terms have 
been taken to-day. on demand continues very 
moderate, but the local trade is sti: ,and the production 
is by no means large. Thero is | alteration to report 
in the prices of makers’ iron, but the is rather 
dowowards. No.1 of choice brands is more easily bought; 
but No. 3 quality, notwithstanding the heavy importations 
from Middlesbrough, is still decidedly scarce : 





No.1. No. 3. 

G.m.b, at Glasgow tis 1116 
-m.b, a ose ove vee i 

Gartsherrie ,, ove eve eee 127 6 118 0 
Coltness = eco oes ese 1276 1180 
Summerlee ,, ese wit ose 1200 115 0 
Carnbroe - ooo ooo oni 1190 116 0 
Monkland ” eee ove ose 1150 1120 
Clyde re of mks ad ee ee 
Govan, at Broomielaw oss — 1146 0 1120 
Langloan,at Glasgow ... oe ove 1260 1170 
Calder, at Port Dundas eve eo 1250 118 0 
Glengarnock, at Ardrossan... eee 120 0 1160 
Eglinton is a we eee 
Dalmellington *” eee ooo 118 0 116 0 
Carron, at Grang th, selected ... 120 0 _ 
Shotts, at Leith ... on «oe see 125 0 117 6 
Kinnell, at Bo'ness 117 6 1126 


(The above all deliverable alongside.) 
Bar iron ... ose ove oe we 131. 
Nail rods ... ove oe oes ove 131. 
Last week’s shipments amounted to 11,435 tons, as against 
13,916 tons in the corresponding week last year. 

Mining Operations near Edinburgh.—An English mining 
company who, a few weeks ago, leased the extensive coalfields 
of Sir Geices Grant Suttie, Bart., of P: ge, near 
Edinburgh, have rented the minerals in the adjoining estate 
of Colonel Aitchison of Drummore, lately wrought by Messrs. 
Deans and Moore, and intend to begin operations immedi- 
ine of horse-power has 
been already contracted for, and will be erected at Morrisons- 
haven, and also a similar engine at the Myles Pit, on the 
estate of Sir George, Plans for the workmen's houses are 
in course of preparation. 

The Institution Engineers and Shipbuilders in Scot- 
land.—The first ra meeting of the seventeenth session 
of this Institution was held in Glasgow last night, the presi- 
dent, Mr. Robert Duncan, shipbuilder, Port-Glasgow, in the 
chair. After the transaction of some formal business, in- 
cluding the 7 ~- of a@ minute announcing that the 
Association of Engineers had been in ted into the In- 
stitution as graduates, with the liberty ne themselves 
into a section of the Institution, the president delivered his 
opening address. In the latter part of it he devoted his re- 
marks exclusively to the consideration of some practical ques- 
tions raised by Mr. Plimsoll, M.P., referred to in the Re- 
rt of the al Commission appointed to institute in- 
uiries into the loss of life at sea from unseaworthy ships. 

r. Danean dwelt specially on the question of free or 
load line, and said that it was not a matter of opinion, but 
rather a fact of observation, experiment, and demonstration. 
His extensive experience as a practical shipbuilder had 
enabled him to establish a simple aud infallible rule for de- 
termining the freeboard which any ship might with safety 
carry. It is to take the sum of the principal measurements 
of ‘the vessel expressed in feet, the sum of which multiplied 
by 0,2, 0.25, 0.3, 0.85, &e., would give the depth of freeboard 
in inches, varying, of course, with the class of the ship. Thus, 
length, 335 ft., 40 ft., depth, 25 ft., total 400 ft. ; 
then for a vessel in the first class the co-efficient would be 
0.2, and hence 400 x 0.2=80.0 in., or 6 ft. 8 in. as the depth 
of freeboard. An interesting discussion was raised by this 
question, and the rule was much appreciated on account 
of its simplicity and applicability. A hearty vote 
of thanks was awarded to Mr. Duncan for his interesting and 
instructive address. 

ed River Improvements near Greenock.—At the 
next meeting of the Clyde Lighthouse Trustees, which will 
be held on an early day, there will be submitted an _— 
tant report of the — improvements in the ro pr 
navigation near Greenock. It has been already approved of 








by a Committee of the Trust, and at a i meet- 
ing of the Greenock Harbour Svachoss TAS sepere em- 
a provision that the river shall be and 
deepened to a depth of 18 ft., from Garvel Point towards the 
the Greenock Harbours, about 120 ft, the work to be 

with in sections. The lighthouse at Garvel Point 
will thus require to be removed inshore close to the lands of 
Garvel Park. 


ae University Sage ineoring.—Pro- 
fessor James Thomson, OL. has antounsch that his first 
course of lectures on civil engineering and me ics in the 
University of Glasgow, will be commenced next week. Besides 
the lectures there will be a practical course of office and field 
work, which will include drawing, descriptive geometry and 
perspective, surveying, levelling, mapping and mensuration. 


NOTES FROM THE SOUTH WEST. 


Tramways at Swansea.—The Corporation of Swansea have 
determined to grant 25,0001. to a company formed for the 
Pp eof rey eg tramways through the town. The 
capitalists who have thus combined together undertake to 
make the requisite street improvements at their own risk, 
and it is estimated that an annual revenue of 2000/. will 
accrue to the town from the rating of the tramways and the 
saving which will be effected in the repair of the streote. 








’ 

Messrs. Davies, of Blaenqwawr, have been purchased by a 
company of gentlemen residing in the metropolis. Mr. C. P. 
Davies, for many years the directing manager, will probably 
—e a in the relation which ae fe the 
works. new com is designat t aesteg 
Merthyr Steam Coal 7 ee (Limited). The machinery 
in connexion with the collieries is new and modern, and the 
works are conveniently situated. 

Bryncae Colliery.—Actual o ions are proceeding at 
this colliery, and coal is expected to be worked in a few days. 
A large portion of the property being freehold, there will be 
@ saving in royalty alone of between 7000/. and 80001. per 
annum. 


Steam Pumping Machinery.—A correspondent, who has 
had an opportunity of epeouee tent ra ing ma- 
chinery of Messrs. Hayward, Tyler, Co., 0 Whitesross. 
street, London, which has for some time been in use at the 
Gelli Colliery, in the Rhondda Valley, and which lately was 
ms the —_ oo at the Vienna _ = 
(the only prize offe ‘or direct-acting pumps), thus de- 
scribes what he saw: “On entering the bed a observed a 
wrought-iron pipe running over which carries the steam 
to the engines. At 352 yards we came to the first pumping 
engine. Though the steam cylinder is but 12in., a the 
pree 6 in., it is forcing over 10,000 of water 117 ft. 

igh, and through 485 yards of pipe. The steam pressure is 
40 ib. on the boiler, which is placed at the outside of the 
heading, the steam being carried 404 yards through a 2}-in. 
ipe. The second pump is working in an incline not far 
rom the first, and supplies it with a part of its water; its 
dimensions are the same as the first; it is raising the water 
18 ft. vertically through about 120 yards of pipe, the steam 
being carried 493 yards. The third pumping engine is of 
rather larger dimensions, having « steam cylinder of 15 in., 
and pump of 7}in. It is raising about 17,000 gallons toa 
vertical height of 156 ft. through 388 yards of piping, the 
steam being carried 406 yards through 3-in. pipes. The 
last-named pump is in a lower seam, but the work performed 
is of the same character. In all cases the exhausted 
is cond 1. The ines appeared to be working without 
the slightest effort. Mr. Charles D. Phillips, of Newport, 
Mon., put down the pumps, together with several others in 
South Wales.” 


NOTES FROM SOUTH YORKSHIRE. 
Suerriztp, Wednesday. 
The Price of Coal and Coke.—During the last few days 
paragraphs have been going the rounds of the press assertin 
that a reduction in the prices of these two articles of fuel will 
in a few days be reduced. This is not an accurate statement, 
if I can rely upon the information I have. It is true that 
there is no intention to make a general advance in prices on 
November Ist, but it is a fact that in some few instances 
advances will be made, and in no single case am I able to 
learn that any reduction has been determined upon. Coke 
is in one case to be reduced about 4s. per ton. 


A for ar car Water Supply.—Last week 
the Mayor of Hh Freer ar the sessenee of 6 members of 
the Town Council of that borough, and the Wessenden Com- 


missioners, went through the ceremony of turning on the 
augmented water supply—gathered on the moors at Wes- 


7 
senden—which is obtained by a png oe td t 
with the Commissioners, and will give Huddersfield 350,000 
gallons per day extra. 


The Rowndhay Park Railway Proposal.--Mr. C. Fowler, 
C.E., proposes « line of ordinary gauge to commence at a 
White Cloth Hall yard, pamsing through the lower part of 

hite . ing t wer of 
Kirkgate Market, with accommodation there for &e., 
where there would also be a passenger station. The line then 
to go vid Mabgate, passing thence through old dilapidated 
property to the park. Mr. Fowler estimates the cost at 
145,0001., the length being 24 miles. An extension also is sug- 

, to take in C town, Moor Allerton, Meanwood, 
and Headingley, and join the North-Eastern Railway 
in near the level crossing at the foot of Headingley Old 


ens. 

A Colliery on Firenear Rotherham.—On Sunday last a fire 
—luckily not of very serious i broke out at the 
Warren Vale Colliery, near Prompt measures 
were taken to it under, and in the course of an hour that 
was accompli The cause is supposed to be the ignition 
of a quantity of wood, coal, &c., at the bottom of the shaft. 
No one was in the pit at the time. 
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steam and water cylinders are the same size, namely, 
15.748 io. diameter and 37 in. stroke. They are together 


or grain, for it is proved beyond question that the narrow gauge 
is perfectly able to compete with roads of a wider one, either 


capable of delivering 500 to 600 cubic metres (about , im freight or passenger transportation. 


110,000 to 130,000 gallons) of water per bour. They are | 


very much stronger than is necessary for the light work 
they are at present doing, as they may probably be after- 
wards used for draining mines, with a water pressure up to 
225 lb. per square inch. In this case they would be fitted 
with additional larger steam cylinders, so that each pump 
would be virtually a compound engine. At present they 
are working with a steam pressure of 55 Ib. to 60 lb., a 
water pressure of about 40 Ib., and at the rate of ten 
double strokes per minute (less than half their maximum 
speed); they are supplied with steam by Tedesco’s boilers, 
which we shall shortly illustrate. 

These pumps seem to work well, and certainly have the 
advantage of great simplicity in construction, and of wasting 
no power in driving shafting, &c., as well as of being cheap 
and compact, At the same time, however, as they cannot be 
worked expansively, they can scarcely attain any economy 
in fuel compared with fast running and expansively work 
ing engines. We should have mentioned that Messrs. 
Decker Brothers are the sole Continental licensees for Earle's 
patent, under which these pumps are manufactured, 


COMPOUND MARINE ENGINES. 

Iw our article on the marine engines at Vienna, we men 
tioned two which come from Trieste, where they were built 
in the Stabilimento Tecnico Triestino, and one of our double- 
page engravings this week represents the smaller of these 
exhibits, a compound surface condensing engine of 25 
horse power. Its cylinders are respectively 13} in. and 
23 in. in diameter, with a stroke of 16in. The working 
barrels of the cylinders are made separately from the main 
castings, and bolted to them by an inside flange on their 
bottom ends, the upper ends being made so that they can 
be packed by wire rope packing, kept in place by a 
wrought-iron ring, a system of construction similar to that 





adopted by Messrs. Penn. The annular spaces left be- | 


tween the main castings and the barrels form the steam 
jackets, but not advantageously, on account of the former 
being, to a great extent, in contact with the exhaust 
steam. The valves are placed outside the cylinders in- 
stead of between them, and the exhaust from the high- 
pressure cylinder is carried through a passage partly inside 
and partly outside the main castings to the valve chest of 
the low-pressure cylinder, The valves themselves are of 
the simplest construction, without any arrangement for 
balancing. Each is worked through a link motion of the 
ordinary type, the links being suspended in the centre. 
The arrangement of the reversing gear is very neat, and 
for such a small engine a horizontal hand wheel will do as 
well as a vertical one. It will be noticed that the space 
between the cylinders rendered necessary by the arrange- 


ment of the pump beneath, is not an intermediate receiver, | 


but is filled merely with exhaust steam from the low-pres 
sure cylinder. The capacity of the passage, which actually 
forms the receiver, is comparatively small. The method 
adopted for working the air and circulating pumps, though not 
novel, is neat. A short throw crank is forged on the shaft 
between the two middle bearings, and this drives a crosshead 
to which are attached the two feed pump plungers. Rods 


attached to these plungers are carried over the shaft close to | 


the crank cheeks, and form the rods of the air and circulating 
pumps respectively. An additional guide is provided for each 
of these rods besides the two stuffing boxes. The surface 
condenser is placed above the pumps, hotwell, and valve 
chambers, and forms a support for the cylinders. The tubes 
are arranged horizontally, and divided into two sections, 
so that the water passes once across the condenser in each 
direction before being discharged. A weak point about the 
design is, we think, the way in which the cylinders are sup- 
ported on the front side. They depend for steadiness entirely 
upon two light wrought-iron columns place! as far apart 
as the bedplate will allow them to be, and certainly not 
strengthened by being made to serve as bearings for the 
weigh shaft. Forsuch a small engine three columns would 
no doubt have sufficed, but the air pump connecting rod 
prevents this, and we think that under these circumstances 
it would have been wiser to go to the extreme of putting 
four columns rather than trust to the steadiness of two, 
We have known more than one case where an engine con- 
structed like the present showed such palpable shakiness, 
that a middle column had to be added at no small incon- 
venience and expense. The advantage of wrought-iron 
columns instead of cast-iron standards, in adding to the 
accessibility of the different parts of the engine is, however, 
incontestable. The engine is neatly made, the work put upon 
it corresponding, as it should do, to a machine made to go to 
sea rather than to one made only for show. 
——————————— 
THE PROGRESS OF NARROW GAUGE. 
To tue Eprror ov Exoiyesnise. 

Srz,—The following Tables will doubtless prove interesting 
to many of your readers, as from them it wil! be seen that the 
natrow gauge rai has become an established success. 
The large number of 3-ft. roads, running, under construction, 
or projected, in the United States clearly evidence that the 
system is p ing, as beyond being a road (the cost of 


construction is very considerably below that of the broad 
gauge), it is a system which expeditiously opens up the 
country, whether the 


region it traverses abounds with coal, iron, 


Tt will be seen from the Tables below that there is a pro- 
jected mileage of 9180 miles, of which 890 miles are being 
| worked and 1620 under construction. From these 1620 miles, 
| however, there should be deducted about one-fourth, which 

being on the point of completion, should be added to the miles 
running ; the total length of narrow gauge roadsin operation 
before the end of the year will thus considerably exceed 
| 1000 miles. 
| The Denver and Rio Grande, which is the pioneer narrow 
| gauge road of America, says in its first annua! report, issued 
in the early part of this year, that it has fully answered the 
hopes of its projectors, and that the net profits for the present 
year may be estimated at 50 per cent.—first-class broad gauge 
roads averaged only 83 per cent. With returns such as these 
| we may caleulate on the speedy projection and building of 
| roads which will benefit both the country and community at 
large. 
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| Denver and Rio Grande ... vad 156 | 100 870 
Cairo and 8t. Louis (whole distance to be 
running January, 1574) eee | 93 | 58 150 
Utah Northern .,., eve ove a} OO 90 160 
Kansas Central ... bite ose eos} 65 ‘ 560 


Akansas Central ... nid ous | 48 70 160 
Colorado Central (narrow gauge divi- 


sion) ses ose eee .| 4 om 80 
North and South of Georgia. oe, 35 15 | 130 
Montrose... she bie eee ee i eee 27 

LL eee ee eee ee 36 
| St. Johnston (private) ... eee ee. 25 a 2 
| Cherokee, Ala. ... ose eco o--| 38 “ 45 
Iowa Eastern eve ove ad o-| 20 oes 183 
| Milwaukee and Des Moines... ...| 20 |... | 800 
American Fork, Utah ... . och a p 22 
| Pioche, Nevada ... ee - = ees 18 
Mississippi, Ouachita, and Red River ...| 36 ioe 135 
| Central Valley ... eco ate | 12 12 
| East Broadtop o ose oo-| 12 30 
| Mineral Range, Mich. ... os oon] EZR] cee 100 
| Wasatch and Jordan Valley on : ~ 16 
| Pittsburg and Castle Shannon ... ie 8 s 
| Bell's Gap eee eee eee S84 40 
Peakskill Valley we ai 7 , 7 
Summit County, Utah ... ove] 8) 3} 30 
Tuskegee ove eee oe) | en 3 
Louisville, Harrod’s Creek, and West 
ort ove ; eee eo o eee 28 
| Painsville and Youngstown om ..| 66 65 
Baltimore, Swan Lake, and Towsontown| 6} ... 64 
| Ceredo, W.Va. ... ese ove eve} 12 6 30 
| Peachbottom . ove oe ov 60 
Lancasterand Reading ... 15 70 
Chicago, Millington, and Western (being 
surveyed) = ons eco one ous 200 
| Florida, Memphis, and Columbia ne 1 20 600 
Lexington Lake and Gulf ak wan't ee 170 
| W yandotte, Kansas City, and North 

‘Western ee ee , 50 | 250 
Cairo and Tennessee River (under con- 

struction in Duck River Valley) - 75 100 

| South Branch, W. Va. ... ane ee pe 26 51 
| Cheraw and Salisbury , ws or 25 80) 


Nashville and Vicksburg ‘ = 26 470 
Bainbridge, Cuthbert, and Columbus ...| ... 20 140 


California Central > ada 1 2 465 
Des Moines and Sioux City cos} one 20 189 
Salt Lake, Sevier Valley, and Pioche ...| ... 25 300 
Bingham Canon and Salt Lake... = 20 20 
Alameda, Oakland, and Piedmont oe 60 60 
South-Eastern of Utah ... eco ae oes 150 
St. Louis and Manchester eve oo 8} | 30 
Juab, San Pete, and Sevier ose ek ten 10 75 
Bear River Valle one ove aor gee 25 
Holly Springs, Deswsnrille, and Ohio 

(two more sections under contract) ... ... 23 
Big Sandy Valley eee _ oon) wen me 137 
Muscatine and North Western ... Pee od 12 
North Pacifie Coast, Cal. ie a 90 130 
Galena and Southern Wisconsin ol om 16 | 150 
Washington, St. Louis, and Cincinnati)... | 65 | 960 
Memphis and Raleigh _... ove wor} ese | ces 12 
Greenville and Paint Rock one bl 5 22 
Stockton and Ione, Cal. hea astvas 36 36 
Crownpoint, Va. den al oosl ees | ae 
St. Louis and Western . 100 315 
People’s Narrow Gauge of Iowa eA ; 170 
U Idaho, and Montana ied = : 50 
The South Park Railroad, Col. quel. ese _ 450 





Total eee 


«+. | 8903) 1620 |9180} 


Besides these narrow gauge roads in the United States (and 
thereis not included in the above Tables the large number of 
coal roads of short distance, which alone would present a hand- 
some total) I might instance those in the Canadas, Mexico, 
Brazil, and the Argentine Confederation; the latter has a 

rojected system which will embrace in the aggregate a 
ength of no less than 2000 miles. 

i igures such as these need no remark; they are an irre- 
| futable argument that the narrow gauge railroad is a prac- 





tical Its ts h ed and 
ical success. opponents have argued and asserted 
the system which has been agitated within the last few = 
only, would never have attained that position in the railroad 
world, it now holds. The knowledge that narrow gauge 
roads are being built in all quarters of the earth, and 
paying, should for ever make these opponents hold their 
peace. 
I am, Sir, yours &c., 

H. F. 


THE EXPLOSION OF A HOWARD'S BOILER. 
To tus Eprron or Enoiyssrina. 
Siz,—Will you do us the favour to correct an error jp 
your article on the recent accident at the Great Western 

Cotton Werks, Bristol. 

The boiler-was sent out to work at a maximum pressure 
of 140 Ib., and mot 200 Ib. as stated in yourarticle. By the 
coroner's summing up, which we enclose, you will perceire 
that the evidence went to show the boiler had been worked 
at pressures from 225 Ib. to 260 Ib. on the square inch, nearly 
double the ure for which it was intended. 

e@are, Sir, your faithful Servants, 
JaMEs aypd Frepexicx Howagp. 

Britannia Ison Works, Bedford, October 23, 1473. 














PETROLEUM SHELLS. 
To tax “Epitor ov Enciyeerine. 

Sitn,—The Times persists in speaking of petroleum shells, 
which the Spanish Intransigentes are said now to employ in 
their warfare. and the use of which was also imputed to the 
German artillery during the late war in France. The meaning 
is evidently intended to be that shells filled with petroleum 
were fired, in order to cause a conflagration. Will you kindly 
permit an artillery officer, who was actively engaged in the 
siege of several French fortresses, to declare that petroleum 
shells are all moonshine, and that the erroneous impression 
propageted by speaking of an imaginary thing should at 
ast be rectified? It would seem that the name made its first 
appearance in French newspapers, probably the child of the 
imagination of any French journalist who may have thought 
to do the Prussians great harm by a to them the use of 
such novel missilesas petroleum shells. In reality, the thing 
has never existed with the German armies, and not a single 
drop of petroleum has ever been used in German shells. Igni- 
tion shells are, however, an old institution with all nations 
and though they are entirely discarded with the German field 





| artillery, where the ordinary bursting charge is considered 
| to be quite to the purpose, their use is still continued in the 
heavy artillery service, both with rifled projectiles and ordi- 
| nary bombshells. These projectiles contain, besides a re- 
duced bursting charge, a certain number of igniting tubes or 
fusees of copper, two inches long and five-eighths wide. They 
are filled with a certain composition, which will readily 
ignite when the shells burst and send forth through an aper- 
ture on each end of the copper tube a strong flame, that im- 
mediately sets on fire anything that will burn. I beg to 
excuse, Sir, this explanation, and have the honour to be 
Your obedient Servant, 


Bonn, October, 1873. Troy Cross. 


LITHOFRACTEUR AND DYNAMITE. 
To Tue Epitor or EnGineenine. 


Sre,— As an appendix to your interesting article in last 
week's ENGINEERING on the experimental use of lithofracteur 


| at the Jersey Harbour Works, allow me to state one or two 


experiments made with dynamite in connexion with the Mid- 
land Institute of Mining Engineers, at which the writer was 
present. These experiments, with several others, were carried 
out on the 23rd of September last, at the St. John’s Colliery, 
near Wakefield, with the following results: 

l. Six cartridges, containing 12 oz. of dynamite, were 
placed on the rim of a cast-iron flywheel, some 8 or 1° ft. in 
diameter. The sectional dimensions of the rim were 6} in. by 
10in. The charge was simply covered with soft clay and 
exploded by means of the percussion fuse. On examining 
the wheel after the explosion, it was found that the rim was 
broken in three places, two of which were on the site of the 
charge, and the third about 5 ft. distant. 

2. One cartridge, containing 20z. of dynamite, was placed 
on the web of an old Lowmoor rail, 60 Ib. to the yard, with 
the ends abutting against the top and bottom flanges. It 
was, as in the former case, covered with clay and expl ded, 
breaking the rail with a perfectly clean fracture, a result 
which, it was understood, had seldom, or never, been expe- 
rienced before with so small a charge. 

Several mining and other engineers were present, and it 
was stated that one drawback to the use of dynamite was the 
injurious effect of the fumes given off by explosion, an effect 
which, it has been recently asserted in your columns, does not 
attend the use of lithofracteur. Can you, or any of your 
readers, give us some definite statistics upon this point’ 

I am, Sir, yours truly, 
M. PaTEeRsos. 

Church-street, Dewsbury, October 28, 1873. 





Americas Steam Surpsvitpryc.—The steamer Jobns 
Hopkins has been launched from the yards of the Harlan and 
Hollingsworth Company at Wilmington, Delaware. 
steamer was built for the Merchants and Miners’ Transport 
tion Company, and will ply between Baltimore and Boston. 
She is named after Mr. Johns Hopkins, a large stockholder 
in the company. The Hopkins isa fine propeller steamet 
250 ft. long, 38 ft. depth of hold, 26 ft. beam, and 1800 _ 
burthen. She has three decks, is built in five water-tigs) 
compartments, and is schooner-rigged. The machinery ¥ 
consist of one inverted direct-acting surface-condensing x 

ine, with a cylinder 60 in. in diameter, and 40 in. stroke. + 
ohns Hopkins is the seventh steamer of the line for ¥ 





she is building. 
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TEXTILE INDUSTRY AT THE VIENNA | ™achines only, and but small accommodation was | dispensed with, steam gives motion to thousands 
| required for the trade of a finisher. With the 
| exception of a fulling mill there was at that time | ing process. ‘There is scarcely a branch of in- 
no machine which was worked by other than hand 


EXHIBITION.—No. XIII. 
sy Dr. H, Grorue. 
FINISHING MACHINES, 


‘ 


power. 


To-day this state of affairs is entirely 


AboCT half a century ago the term “ finishing | changed, and immense buildings are filled by 





machine” could be applied to perhaps half a dozen | “ fivishing ” machines; while manual labour being bably no branch in which the inventive genius of 


of machines of all kinds necessary for the finish - 


dustry that has been so thoroughly created by 
mechanical engineering as that of finishing and 
stuff-printing, while at the same time there is pro- 
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man has gained a greater success for an equal 
amount of originality is scarcely to be met with 
throughout the whole of the departments of textile 
industry. In proof of this we may instance the 
warping frame, the drying machine, the friezing 
machines (ratineuse), the magnificent printing ma- 
chines and pentagraphs. ‘The finishing and stuff- 
printing machines have to deal with the woven 
stuffs, and have to prepare them so as to deceive 
the eye of the buyer; for with the exception of the 
woollen stuffs and cloths, all other materials of less 
value are provided with a surface lustre which covers 
the inferior quality of the material, and considerably | 
improves its appearance. What for A, 
stance, of the simple cotton stuffs under the action 
of Mulhouse’s printing machine? The knowledge | 
of the manufacturer that this branch of mechanical | 
engineering offers means for increasing considerably | 
the market value of his products, has caused a great | 
number of interesting machines to be designed and | 








becomes, 


constructed, and this was shown in astriking manner | 
by the Exhibition at Vienna, which contained a 
good collection of finishing machines of various} 
types. In giving a review of this collection, w 
shal! follow, as much as possible, the course of the 
finishing processes 

Nearly all stuffs contain, when taken from the 
loom, certain impurities and dressings, such as glue, | 
&e., which have been used to kee p the warp to-| 
gether, and which are therefore of a sticky nature. | 
lo remove these matters, machines are 
used, but of these machines no example was ex- 
hibited at Vienna. Cloth-like stuffs, however, are 
placed in the fulling mill, in order to facilitate the 
closing or felting of the materials. The best fulling 
machine exhibited at Vienna was certainly that by 
Mr. Leopold Ph. Hammer, of Aix-la-Chapelle, 
complete illustrations of which we shall publish 
shortly. This ‘universal” fulling 
machine, so called, by the arrangement 
of the various parts it may be used for the full- 
ing of stuffs of various qualitic s. An ingenious 
improvement of the feeding apparatus causes the 
fulling to take place simultaneously at several 
I laces in the machine, whilst the stuff is not 
pulled out by the cylinder, as in the ordinary con- 
struction, but by the feeders. The feeding appa- 
ratus is also prov ded with a cloth measurer, which 
tand time-requiring measuring 
of the stuff by hand. A further improvement is the 
lining of the sliding surfaces with glass. ‘The ful- 
ling is assisted by beaters and by a movable flatten- 
ing apparatus, with adjustable glass admission 
roller Such a perfect arrangement must neces- 
sarily work well, 

Messrs. Gottlieb Schramm and Dill, of Hersfeld, 
exhibited an ordinary fulling machine, with two 
fixed rollers and a large fulling disc; the machine 
is well built, but does not offer anything new in its 
construction. We may further mention the fulling 
machine with hammers, exhibited by Mr. Gessner, of 
Aue, and several drawings and models of fulling 
machines ; none of which, however, show any par- 
ticular improvement in their construction. 

The fulled stuff is then dealt with on the gig mill ; 


washing 


machine is a 
because 


saves the inconvenie 


a double-acting machine of this kind, but of the 
ordinary well-know onstruction, although of good 
workmanship, is exhibited by Mr, Gessner, of Aue; 


} i 


whilst the Belvian ig mills, belonging to Messrs, 
Bede and Co ( Ho wet and Te ston), and Me ssra. 
Neubarth and Longtain, both of Verviers, contain 


rome new and interesting details Messrs. Bede 
and Co.’s gig mill contains two teasling cylinders, 
and works with four so-called “ touchements.” The 


one of the teasling cylinders moves always in one| 
whilst the other cylinder may rotate in 
the one or the other dire thus giving the | 
power of teasling with or yunter-touch, 


direction, 
tion, 


without c 


A suitable contrivance effects a perp tual flatten- | 
ing of the stuff passing through the mill, whilst 
an auxiliary cloth prevents the extreme stretch- | 
ing of the stuff in the direction of its length 
We shall be able to publish a special description 


and illustration of this machine in an carly number 


‘The gig 1 of Messrs. Neubarth and Longtain | 
contains also two cylinders and four *‘ touchements.” | 
(This machine had already been exhibited in 1867 at] 
Paris.) The arrang t of this mill is very 
simple, but the contrivar for stretching, and the 


apparatus for lifting the stuff at any time from the 
cards are worth mentioning. During the teasling 
with this machine the stretching remains constant, 
and a roller passing up and down produces the de- 
sired approach of the stuff towards the cards, A 


disperser removes uniformly all folds that may be 





produced. ‘Iwo rollers, which draw the stuff from 
the box, compensate the whole weight of the former, 
whence this weight cannot exercise an influence on 
the action of the machine. The width of the ma- 
thine is 9 ft. 10 in., the depth 13 ft., and the weight 
2500 kilogrammes; the machine makes from 100 
to 110 revolutions, and requires about two horse 
power. 

In the French department we find one gig mill 
only, exhibited by Messrs. Bergeron Brothers, of 
Nimes. We should mention also an Italian gig 
mill, by M. Giacomini, of Treviso ; this machine is 
provided with what the exhibiter calls ‘* quarnitura 
metallico vegetale,” and which consists of alternately 
arranged series of wire cards and of breaking-straw, 
cleaned continuously by a roller. We feel inclined 
to count this machine in the category of brushing 
machines, because, if covered entirely with break- 
ing-straw, it should do good service. 

We may here mention especially the metal cards 
of Mr. W. Firth, of Strakovitz, which are proposed 


las a substitution for the natural cards of the teasel 


(dipsacus fullonum); such experiments have often 
been made, but always with little suecess, In the 


| Austrian Agricultural department we find the plant 


of the teasel, and next to it, in a prepared state, 
that part of it which is used for the teasling pro- 
cess ; we are told that four farmers began in Styria, 
in 1826, to cultivate the teasel, when they obtained 
a first harvest of 8090 pieces, but in i872 not less 
than four hundred farmers and peasants cultivated 
the plant and harvested between 40 and 50 millions 
of heads. The chief merchant of these teasels is Mr. 
Franz Rotsch, of Graz. 

We must pass next to the shearing or cropping 
machines, of which ten were exhibited at Vienna; 
and amongst which the first place belongs to Mr. 
H. ‘Thomas, of Berlin, whose works have existed 
since 1845, and whose finishing machines are 
known all over the world, on account of their 
good design and excellent workmanship. Mr. 
‘Thomas exhibited at Vienna a shearing machine, 
with one cutting blade, another with two cutting 
blades, and a third one for the cutting out of the 
back of figured shawls. We shall be able to lay 
before our readers illustrations showing the general 
arrangement of these machines. Mr. Hoffmann, 
of Fiirstenwalde, exhibited a longitudinal shearing 
machine, and Mr. ‘Tillmann Esser, of Burtscheid, 
a double longitudinal machine. The Austrian 
manufacturers of shearing machines are well re- 
presented by Messrs. Fr. Scheffel and Co., of Rei- 
chenberg—who exhibited a transverse and a lon- 
gitudinal shearing machine, and a brushing machine, 
all of good workmanship and design—and by the 
shearing machine of Messrs. G, Josephy’s Erben, of 
Bielitz, which is on the longitudinal system, with a 
cutting cylinder having 20 blades. In the Belgian 
department we found shearing machines exhibited 
by Messrs. Bede and Co., and Messrs. Neubarth and 
Longtain, both of Verviers. Messrs. Bede and Co, 
call their shearing machine at the Exhibition ‘‘ Ton- 
deuse longitudinale finisseuse,” and they state that 
it is designed for woollen stuffs and shawls of light 
material. With a width of 1.60 met, (5 ft. 3 in.), the 
cutting cylinder makes 130 revolutions per minute ; 
the machine is extensively used on the Continent, 
especially for barige, cotton, and figured stuffs. 
Messrs. Neubarth and Longtain, of Verviers, ex- 
hibited a longitudinal shearing machine, in which the 
lower knife has a peculiar position, by means of 
which the stuff is sharply flattened, and, we may 
say, finished. Besides those named above, Messrs, 
Tulpin fréres, of Rouen, exhibited a double-acting 
shearing machine, with a movable table and a 
coupling of the two cylinders. 

We must not omit to mention here the cutters or 
shears exhibited at Vienna. Messrs. F. Schlenter 
and Co., of Aix-la-Chapelle, exhibited a large collec- 
tion of such cutters, of excellent quality. M. F. Ph. 
Troupin, of Verviers, exhibited a collection of details 
of shearing machines, such as right and left-handed 
cutters, elastic tables, &c. ‘The cutters exhibited 
by Messrs. Xhonneux and Derrez-Debial, of Ver- 
viers, are of considerable importance and value; 
we find amongst these cutters some with double 
edges—a new system, which has to be tested by 
yractical use before an opinion can be expressed. 
Mr. C. J. Klaebe, of Dresden, exhibits brushes and 
brushing rollers for shearing cloth. We may speak 
at this place of the friezing machine of Mr. Max 
Strakosch, of Briinne, which is arranged for twelve 
of the best-liked ratteens, and which can be 
easily altered for small and large ratteens, and for 
cross and diagonal “boys.” The motion of the 








friezing plate is effected by means of eccentrics 
in such a manner that the forward and backwanj 
motion takes place steadily and without oscillatioy 
The friezing shaft surrounds, with a hoop open aj 
the bottom, the eccentric on the main shaft in th» 
lower part of the frame, and passes at the ton 
through a horizontal eccentric, which, carried }, 
the friezing eee produces the motion in the direc. 
tion of the length of the table. By means of guit. 
able arrangements, the distance of the table from 
the friezing plate may be altered. 

The removal of the flocky and fibrous projec. 
tions from the surface of cotton stuffs by means of 
the shearing machine, would be inconvenient, and 
would require too much time, whence a more ginyy|o 
mode of performing this has been adopted, namely 
by singeing the surfaces. Machines for this purpose, 
called singeing machines, were exhibited at Vienna 
by three manufacturers. As many of our readers 
will remember, M. Tulpin, ainé, of Rouen, exhibited 
at Paris, in 1867, the best gas singeing machine that 
had been constructed up to that time, and sinee 
then this machine has often been built in (er- 
many in an excellent manner, for instance, by 
Mr. F. Gebauer, of Charlottenburg, near Berlip 
Messrs. Tulpin fréres, of Rouen, the successors of 
the firm named above, exhibited at Vienna a ma. 
chine of the same class, but with eight singeing 
rollers, and an additional arrangement for stuffs re- 
quiring a small amount of singeing only. ‘The ma- 
chine is provided with friction gear for a fan, and 
with feeding rollers. 

The other singeing machines which are exhibited 
by C. G. Tietzen’s Eidam, of Bautzen, and by the 
Zittauer Maschinenfabrik und Eisengiesserei (for. 
merly Albert Kiesler and Co.), of Zittau, are built 
on the cylinder system. The machine of the last- 
named works is exceedingly well arranged for con- 
tinued working with two separate steam engines 
this machine is represented by our engravings on 
page 373. 

This machine consists, as will be seen from the 
engravings, of the hearth A (above whic) the sing 
plate / is placed in a cast-iron frame), and of the 
brushing and winding apparatus D and EF, driven 
by the two small steam engines B and C. ‘This 
arrangement, which is new and very convenient, 
follows the general principle now adopted in th 
construction of finishing and printing machines, 
according to which each machine is provided with a 
separate motor. ‘The perfection of the products 
and of the fabrics of the present time could not be 
obtained with the former system, in which all ma- 
chines were driven by means of shafting from one 
common motor; the influence on the motor and the 
speed of the shafting effected by the putting out of 
gear of one or the other of the machines, was trans- 
ferred at once to the fabric. With the system 
now adopted, all these inconveniences are avoided, a8 
each machine is independent of the other, whence 
it is evident that power and time are saved, and more 
uniform products are obtained, and in larger quan- 
tities. By means of the clutches ¢, the singeing 
apparatus may be put out of work without stop- 

ung the engine. ‘The stuff passes from the cloth 
ones ¢ over the rollers y, against the brush ?, and 
going over the adjustable knife 4, passes over th 
heated plate /, from whence it finds its way over tl 
corresponding parts of the other machine. Ifa 
further singeing is required, the machines are re- 
versed, and the manipulations are repeated, but 
the opposite direction. The brush i serves to rais 
the fibres of the stuff before arriving at the singe- 
ing plate, so that they may be more quickly caught 
by the heated surface. ‘The cover m is placed over 
the plate /, as soon as the machine is stopped ; ths 
is done in order to prevent the air from coming 
into contact with the heated plate 1. The speed 
with which the stuff passes over the plate varies 
according to the thickness and condition of the st uff 
and the temperature in the room. 





; 


TasMayraN Marrers.—The Tasmanian Governm 
declined to interfere in regard to a deviation contemp:ate 
the route of the Tasmanian Main Line Railway, as it reget* 
the central route as impracticable. The Tasmanian Steam 
Navigation Company has declared a dividend of 8 per cent» 
and a bonus of 4s. per share, equal to 12 per cent. per annue- 





Port TaLpot Hanzpovr.—Great improvements are about 
being commenced at this port. We understand that the 
direetors have concluded a contract with Mr. John Dixoo, % 
1, Lawrence Pountney Hill, London, for the const: uction fe 
breakwater, new entrance locks, and the general dredging 
and deepening of the harbour, so that by keeping pact ye 
the requirements of the times they may secure their 
share of the prosperity of the South Wales ports. 
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EXPLOSION OF A HOWARD'S BOILER. 
To tHe Eprron or Enciyesetxe. 
S1z,—Messrs. Howard, of Bedford, con 
criticism the design of their safety boiler has called 
and enter into a statement as to the means they have 
to introduce their invention. This es wary seeing for 
them to reflect upon, but it has no interest for 
your readers. Many grave defects in the design and con- 
struction of the Howard boiler were pointed out in my last 
letter, and had these statements not been actual facts 
Messrs. Howard should be the first to refute them. Not 
having done 80, is a proof of the correctness of my views. I 
would suggest that any reader who may be interested in the 
matter should obtain their circular and judge for themselves, 
for I think they will at onee see the truthfulness of 
assertions. Messrs. Howard have no wish to discuss detaile 
of construction ; perhaps they have; ‘reason for not doing 
so. Defects that are a continual source of danger 
anxiety, which have lately caused the death several 
ersons, more or less injuring others, may be considered by 
Trane. Howard “ purely theoretical and unsubstantial,” but 
I am sorry to eay that the results have proved far too 
practical. That the Safety Boiler possesses great advantages 
over those in general use I do not deny, but there are other 
sectional boilers that possess the same, and many highly 
essential features not to be found in the Howard boiler, and 
without which no water-tube generator can be considered 
good. If the working of the Howard boiler under continual 
use was so successful, what a waste of time and capital to 
patent, discard, and reintroduce the same devices. A long 
tie bolt pecning Seem —_. ae of each tube was used in 
the Harrison and Jo ilers, but it appears that, owing to 
the expansion of the tie bolt, these boilene failed. In oe 
Howard's first boiler a central tie bolt was employed to 
connect the vertical tube to transverse pipes, but werc 
discarded ; why, I am unable to say. It appears that eredit 
is now taken for introducing a di idea “ within 24 hours 
of an accident.” To prevent similar mishaps a tie boltis 
recommended, which passes through each horizontal and 
vertical tube. If these bolts are to meet the case, it is to be 
hoped no time will be lost in applying them. The necessity 
of tie bolts is conclusive that the joints are not what they 
should be; and the instruetions given in their circular for 
disconnecting a tube from a section proves that it is very 
difficult to remove one after the fire Es bens acting upon 
and destroying the nipple or collar. I had pleasure in 
pointing out to my friends a Howard boiler which appeared 
to be evaporating a large Lowey f of water, but my admira- 
tion was unpleasantly checked when I discovered the boiler 
had been leaking, and not-evaporating the water as I fondly 
imagined. This defect is common to ail boilers having joints 
concealed ; I may further state that an apron or deflecti 
late is fixed in the vertical tube over the mouth of oak 
f rizontal one, for the avowed p’ of directing the current 
ond separating the steam frum the water. If so the water 
has to run to the lower end of the horizontally inclined tube 
in the face of the issuing steam and water. 
That this is wrong is very clear. How the steam bubbles 


Srr,—I read the article on “ 
Vienna Exhibition —No. VII.” on 






















































make two remarks, 


as itcan be wi 


1. The moment of flexion=P:iXxn 
RR 
the cross section. 


axis 88. 
4. The strain P:. 


are to be separated from the water, save at the surface or | St!culate exactly the dimensions of a crank, will find that the 
water line, I cannot understand; perhaps Messrs. Howard, cuaiae 5 ents fae ic ew Sngeritne, ii gr — 


alter their extended experience, can enlighten me ; it is cer- 
tainly a novelty. 1 never heard of any one fixing a plate in 
a boiler some depth below the water line, for the purpose of 
separating the steam from the water. The only object of the 
apron in the Howard boiler is to prevent an uprush of water, 
which produces priming. It is an established rule that a 
large water surface is necessary to allow the steam bubbles 
to break without upheaving the water, but Messrs. Howard 
have discarded theory aw actice in introducing their 
ideas. It is stated that their vertical tube boiler was a 
“heavy primer ;” the water surface is only that obtained 
the area of a tube 84in. in internal diameter; but in this 
arrangement each tube had only to convey away the steam 
generated in it. In the horizontal arrangement of boiler the 
water surface of a vertical tube, 11} in. internal : 
; has to liberate the steam generated in five inclined tubes, 
each about 2 horse power, or 10 horse power in all ; the sixth 
tube acts partly as steam s The water surface of a 10 
horse power boiler is, therefore, lees than a square foot. If 
the vertical tube boiler “ primed badly,” w must the 
" horizontal arrangement do?—but I conclude the boiler has 
, the credit of evaporatingthe water. I cannot endorse the 
idea that in intlindag the more recent boilers note has been 
taken of past experience, for most of the accidents have 
cecurred with the improved Howard boiler. These facts may 
help to throw light on the subject, and if the arguments be 
t good, it matters not from whence they came, as we have 
: nly to deal with facts, and not with the writer. 
" One who has charge of a 
Howaxgy’s Borer. 


strains proportionately great, for 


knows that any part subjected 
lore the neglect of the moment 2 in 
opinion of the writer. 

Corliss valves. Since the opinion ex 


thereof, it might be 
reason for using Corliss valves would, 


entering the cylinder. In this re; 


nised easily, the main object t 
: London, November 4, 1873. bed. 








me _Atcrnian Mingrats,—The probable annual production of 

ff the Soumah mines has been estimated at 100,000 tons. 
Working operations will be commenced as soon as the mines 
have been united by railway with Boafarik. 





Tre Instirvtion or Cryin Everserrs.—The first meet- 
ing of the fifty-sixth session of this incorporated Society will 
be held on Tuesday, the 11th prox., when a paper by Mr. 
John Robinson, M. Inst. C.E., is to be read “On Modern 
Locomotives, Designed with a View to Economy, Durability, 
and Facility of Kepair.” An animated discussion 
: ‘olow the reading of this communication—as it is known 

‘hat there ig considerable difference of opinion among loco- 
motive engine builders and locomotive superintendents as to 
‘he best means for accomplishing the desirable objects indi- 
cated in the title of the essay. The author, it is understood, 
wul describe some of the leading machines in sé on the 
principal railways, and will contrast and com the results 
“rived at, by furnishing particulars of the duty performed, 
“ud of the cost of repairs im every case. 
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% statement of the strains thrown upon 


He appears not to have observed that 


Pu > = 


the bending moment p, n but that 


Eve 


the mode of proportioning cranks abo 
section at B (see sketch annexed), su 
produced to the centre of the shaft, 





CONTINENTAL STATIONARY ENGINES, 
To tus Eprrozn ov Excriszsnine. 


In respect of ns a crank your dent 
says: “ We scarcely point out that if A D and B C are 
to be, as is of course the case, straight lines, then if AB is 
oe 2 OS each side is tangential to a parabola of 
which the other side is the centre, and the strength of the 
lever (supposing it of uniform thickness) is as nearly uniform 
: t resorting to a curved outline, C D, how- 
ever, being its weakest part,” &c. This way to —— a 
crank would be quite right, if the length m (Figs. 
were equal to naught. Only on this supposition—as may be 
found in every book on the subject—can the 
although your correspondent, in his remarks on a crank, 
deems it scarcely necessary to be pointed out. 





Let O P be the direction of the centre line of the connect- 
ing rod in any position of the crank, O P=P represent the 
force acting on the crank pin, O P;=P, the tangential com- 
ponent of P, and O Ps=P, the radial com 
results for any cross section through M N, drawn in Fig. 4: 


2. The moment of torsion=P, Xm with respect to the axis 
which goes through Q and is perpendicular to the plane of 


8. The moment of flexion=P,xm with respect to the 


vided there is uniform thickness of the web these moments 
are constant for every cross section, that is to say they have 
the same value for the cross section near A B as for that near 


strains, a good deal less than P,, the moment P, x m causes 


respect to the neutral axis 8S is much less than that with 
respect to the neutral axis RR. Moreover, every engineer 
to the strains of torsion re- 
uires & factor of safety in order to resist them ; there- 


pardonable, the more so a8 upon it is 
The seeond remark refers to the principal object of using 

anything but favourable to the Corliss valves and to the 
ything 


but such is not the case. The Corliss valves have been adopted 
on the Continent much less on account of their sharp cut 
off and their requiring proportionately little power to drive 
them, on account of the ability and facility with 
which the governor is able to regulate the quantity of steam 


can enter into competition with the Corliss valves. Moreover, 
if the primitive construction of the Corliss valves be com- 
pared with the newer arrangements, therein can be recog- 
Continental engineers have 


I need not point out that itis better to admit less steam 
of the full pressure, than to admit the constant quantity of 
steam and to decrease the pressure of the steam by means of 
the throttle valve in proportion as the work to be done de- 


creases. 
That the Corliss engines have a greater likelihood of need- 
ing repairs than the common engines cannot be denied. 
1 am, Sir, yours obediently, 
C. B. 
[Our correspondent “C. B.” is no doubt correct in his 


ing his theoretical principles in practice he overlooks facts 
which materially modify the conclusions at which he arrives. 


in our article on “Stationary Engines at the Vienna Ex- 
hibition” to which he refers, is not merely adapted to resist 


based on that moment, is practically the best when the other 
montents are also considered. In carrying out in practice 


i Engi at the 


we 
807 and 308 of your | Tegarding p' m in the case of the 
gumber of the 17th task. with mush Interest. Bor the wake done, the width that 
of the matter treated in this article, and on account of the | Plained in our former article, the web of course being sup- 
ee ne Continental engineers therein, I may be , 
permitted to 


and 3) 


result be correct, 





entof P. Then 
with respect to the axis 





posed to be of uniform thickness. “C. B.” apparent! 

forgets that if this is dome the strength of the web at all 
points is in excess of uired to resist the bending 
moment p,n. In the shaded portion of the web 
shows (supposing the thickness uniform) the shape of the 
crank to enable its to bear a constant ratio to the 


nating me n, that moment of course becoming=0 
at A. ‘The «nshaded portion shows the additional section which 
is available to resist the other moments, and under all ordinary 
circumstances this is sufficient to make the factor of safety 
over p, m+p, mat A, greater than the factor assumed over 
Pa nalone at B. Tho same holds good in different degrees 
‘or the intermediate sections. As for the moment p, m, it is 


generally a its minimum when P » is approach- 
ing its maximum as it is always very small it may fairi 
be considered te be epmnved in a crank designed a0 propseed. 


In making these remarks we of course only in them to 


bears a proper ion to the breadth, and where—as in 
all properly engines—the crank pin bearing is kept 
close to the face. Of course it is possible, by prolong- 


ing the crank pin and introducing thick col 
bearing and crank face, to increase the values of p,m and 
P_™ to such large moments as to necessitate their being 
taken in _— account. General rules, however, are 
not intended to meet the special circumstances introduced 
by bad designing, and we need, therefore, say no more re- 
ys ge matter here. As for “©. B.'s” remarks about 
the iss valves, we can assure him that we by no means 
underrate the facility which the Corliss gear affords for vary - 
ing the rate of expansion by means of the governor, but 
there are other arrangements affording sufficient facility for 
all ordinary circumstances. Where exceptional regularit 

is required, the Corliss or Sulzer gears are no doubt useful, 
although we do not consider them the only ones which can 
be employed with satisfactory results even under those 
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-| circumstances,—Ep. E.} 


ition in which 
to the greatest 


moment of inertia with 
the article appears un- 

based the decisive 
in the article is 


ted that the principal 
at least, be mentioned ; 


only the Sulzer valves 


a crank, but in apply- 
the form recomm 
it is the form which, 


ve referred to, the cross 
pposing the web to be 








LITHOFRACTEUR AND DYNAMITE. 
To rug Epiror or Exetyeenine. 
S1x,—In your last issue is a letter from Mr. M. Paterson, 
asking for definite information aa the absence of 
noxious fumes upon the explosion litholacteur. During 
the past three — I have used many hundred pounds of 
that explosive, both in experimental trials and in practical 
working, and | have many times taken measures to ascertain 
whether there were any noxious fumes after firing a charye, 
but have always failed to detect any. As, however, from my 
— as engineer to Messrs. Krebs and Co., the manu- 
acturers of lithofracteur, mine can hardly be considered dis- 
interested evidence, | beg to me a copy of a report from 
M. Sadoine, Director-General of the works of the Socirté 
John Cockerill, at Seraing. This report refers to the use of 
both dynamite and lithofracteur in the company’s coal mines 
at Seraing, and is nn, games upon the points raised in 
your correspondent’s letter. 
I remain, Sir, yours truly, 

Peery F. Nensry. 

6, Westminster Chambers, 8.W., 4th November, 1873. 


Cory or Report. 

The use of dynamite is indispensable, especially in hard 

und, in order to obtain the full benefit of the excavations, 
in it has the disadvantage of greatly incommoding the 
workmen through its deleterious fumes, even where the space 
is not confined. This inconvenience has completely disap- 
— by the substitution of Messrs. Krebs and Co.'s litho- 
racteur. The gas generated by lithofracteur is not more 
harmful than that a ordinary powder. It also 
the advantage of a explosive power than dynamite. 
This has been confirmed during the three months we have 
now been using lithofracteur. We have found a great 
economy by using it in hard veins and seams, inasmuch as 
we have been led to diminish, by one-fourth, the neces- 
sary number of bore holes. 
The Director-General, 

) Sapornn. 





(Si 
Seraing, May 6, 1873. 








Nortrwers Pactric Rattnoan.—The policy of the directors 
of the Northern Pacifie Railroad ery has been to make 
each completed section independent of through econnexions, 
and to render each division, with ite allied lines, remunerati+e 
in itself. Thus the eastern division has railroad and water 
connexions at Duluth, St. Paul, Minneopolis, and the cross- 
ing of the Red River, and at Bismarck, the B eg ne: end of 
the track, with steamers on the Missouri. e Pacific divi- 
sion connects with a steamship line navigating the Columbia 
River, three-fourths of the Steam Shipping Company's shares 
being controlled by the Northern Pacific. The Paeifie divi- 
sion also connects at Tacoma, ite northern terminus, with 





may be deduced from 


the boats of the North Pacific Steamship Company, 
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LONG 21-CENTIMETRE (8.268Ix. GUN, AT THE 





VIENNA EXHIBITION, 


CONSTRUCTED BY MR. FRIEDERICI KRUPP, ESSEN. 





















consisting simply of a pair of wheels, with the ne- 
cessary framework for supporting the trail piece, 
the shaft or pole for the horses, &c. The eye in 
the trail piece passes over a pin in the limber, in 
the same manner as with an ordinary field-piece. 


Length of Frame 4440. 
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The rollers or racers for traversing can be detached 
and carried separately. The whole affair, as thus 
mounted on wheels, can be transported by rail in a 

xls truck. The timber platform or bedding can 











be carried in an ordinary truck, 


Ihe larger pair of wheels are 2.046 metres in dia- 
meter The tyres are formed of gun metal qy- 
shaped in section and 0.180 m tres wide, ‘The spokes 
are simple rods of wronght iron. ‘The small pair of 
wheels is of similar construction, the diameter is, 
however, l 550 metres Vhe load 18 divided he- 


tween the axles of the large and small pair of wheels 
in the ratio of 4 to 1, 

In order to put the gun in position for firing on 
its arrival in the battery, it is first brought on its 
wheels to its bedding; the traversing racers ar 
then attached to the slide, which latter is then un- 
limbered so that the racers stand on the traversing 


rail, the front end is then detac hed from the axle AGRICULTURAL IMPLEMENTS AT THE 


of the large pair of wheels, and is lowered by means VIENNA EXHIBITION,—No. IV. 
of the serewjacks on to the pivot block. ‘Th ‘THRASHING Macutines.—( Continued). 
wheels are then rolled off, the gun run out, and 


everything is ready to commence firing, 





Weight of the carriage proper ees ons — presenting a special novelty of detail, are first- | 

a Some ll NE xe 798 class examples of their ordinary implements. eee 
chainbaie all of them are built with trussed side frames, which 
2,648 | stiffen the machines, and enable them to withstand 
United weight of gun wef le, ass | the rough usage and exposure to which they are 
The plati — ¥- dine . ae 2 mpleto y+ | Submitted when at work. ‘They are also fitted with 
» }a screw brake to the rear wheels, The arrange- 

Toted ... 10 tons— 20.240 ment is simple, and one easily repaired. Messrs. | 
Excessively inger as the whole arrangement | Clayton and Shuttleworth employ exclusively for the 
indoubtedly is, it appears to be far too complicated | beaters of their drums rolled steel plates, as being 
ind delicate in construction to undergo, without in- | tougher than any other material. Cast-steel plates 
jury, the rough work of a In this respect it | are liable to break when stones are fed into the drum 
contrasts badly with t carriages of the] with the straw, and many accidents have occurred 
heavy Enylish sieve arti \ Itis the design of a| from this cause. ‘The feed hopper is protected by 
mechanic and not of an art yman }a hinged board, which is thrown over when the ma- 
The 17-centimetre gun is intended to be fired | chine is running, but not thrashing. A similar de- 


from the bow or stern of an armoured ship. ‘There | tail is to be found in Messrs. Ransome, Sims, and 
is nothing peculiar either about carriage or slide.| Head's thrashers. It has been found absolutely 
The recoil is controlled by a plate compressor. As | necessary to introduce it in the districts where it i# 
a rule the slide lies directly on the traversing rails, | the custom to crowd the machine with workmen and 
but whenever it ist quisite to train the gun through | women. 


an horizontal anvle, the hind rollers. which are eccen In one of the machinesexhibited Wilder's automatic 





tric ht into play, the under surface of | feed is a lopted, consisting of five oscillating boards 
th by removed from contact with the | similar to the shakers, and inclined downwards to- 
ra n be easily turned through | wards the drum ; these boards are worked off a five- 
iny angle re 1 throw crankshaft, precisely as the shakers are, and 
rhe height of the axis of trunnions above the | have attached to the top a series of ridges for help- 
deck ia 1.020 metres ing the straw down towards the beaters. Imme- 
14 hilos. | diately above the entrance to the drum is a trans- 
Weight of the « atriag one ere 1,209 verse bar carrying a number of tines, to which a re- 

" — oe ove ove ae - |ciproecating motion is given in order to bring the 

3 490 straw forward at each stroke. The range of move- 

2 PUN sss o 5.600 | ment can be adjusted by altering the throw of the 

—-- ; crank actuating the bar, and the height of the latter 

Tota tons ) may be varied at will as it slides up and down in a 


: } slot, and is fastened by a bolt. The lower the bar 
Sree. Rats ry Germayy.—The V estphalian Railway Com- lis set the deeper the anes penetrate the straw, 
any has let a contract for 4938 tons of steel to Krupp, of | Whilst when it is raised, the tines, haying a slighter 
lesen. Tho contract price was about 16/. 5s. per ton. hold, feed less inte the machine. 





Messrs. CLayton anp SnuttLewortn, of Lincoln, 
exhibited five thrashing machines, which, without 




















The mode in which the shakers are operated i 
worth noticing. <A transverse shaft, with as many 
| cranks as there are boards, gives motion to tl 
| shakers, and these are supported in pairs by rock 
| ue shafts and arms at the front and rear of the 
| Machine. In the 5ft. machine, where five shaker 
| boards are employed, three are attached to thi 
rocking arms at the back of the machine, and the 
| other two are similarly secured near the front end 
This arrangement secures a greater range of mo- 
tion, and clears the straw of the wheat more tho- 
roughly than the ordinary shaker. The chaff is 
either delivered direct on to the ground, or, as in 
one of the machines exhibited, it is cleared from 
dust by a fan, the dust passing out through an in- 
clined sieve, while the seeds, &c,, drop upon the 
ground from below, and the chaff passes into an 
elevator at the side of the machine, whence it is 
lifted to a discharge, and passed into sacks, This 
arrangement, which is to be seen on several of the 
| thrashing machines exhibited by other makers, does 
not find favour in any but the more advanced agri- 
| cultural districts, the simpler mode of discharging 
| it upon the ground being generally used. 
| ‘Two classes of grain elevators are found in these 
machines, one the ordinary endless band with cups, 
which raise the wheat from the receiver, and the 
| other —Bruckshaw and Underhill’s—which projects 
the grain up to the screens in a solid column by 
| means of a centrifugal fan in the receiver. This 
| latter arrangement, suitable in England, is not 
found to answer well in hot dry countries, where 
the grain is brittle, and is brought to the thrashing 
machine direct from the field. ‘The force with which 
| it is projected by the elevator breaks up such grain, 
and damages it considerably. 

The barley awners attached to these machines 
are threefold in their action, They are contain l 
in a horizontal cylindrical casing, divided into three 
compartments, which may either be placed in through 
communication, or be shut off into single chambers. 
The first portion contains a simple screw, which 
feeds the grain, as it comes from the elevator, into 

| the next compartment, or, if the partition be closed, 


| it passes down upon the sieves and into the screen. 
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This second compartment is en with a series 
of blades set ey on the shaft running through 
the centre of the cy indrical casing, and serves the 
purpose of cutting off the small projecting pieces of 
husk, &c., from the grain, The third consists of a 
series of bars, attached at the ends to two discs, 
mounted ona central shaft. These discs are of such 
a diameter as nearly to touch the inside of the cy- 
linder, which in this division is serrated on the inner 
side. The bars, which are arranged spirally, may 
be adjusted in regard to their distance from the 
eylinder, so as to leave more or less space for the 
vain. The arrangement is, in fact, like that of 
« drum and concave, and is used for detach- 
ing the small grains that may still lie in the 
extreme ends of the ears which may not have 
been rem yved by the shakers or sieves. Passing 
through one or all of these cleaning operations, the 
rain falls on the small sieves, and thence into the 
revolving screen. Messrs. Clayton and Shuttle- 
worth employ two kinds, the Penney and the Rain- 
forth screens. In both of these the distance be- 
tween the meshes can be adjusted by means of a 
nut on the end of the shaft on which they run, In 
the former case the screen consists of a suitable 
circular frame, around which a continuous wire is 
wound spirally, so as to form a cylindrical screen or 
cage. By altering the position of the sliding ring 
of the screen, that is, by increasing or diminishing 
its distance from the opposite or fixed ring, the 
pitch of the spiral wire is altered, and the width of 
the spaces is increased or diminished. 

In the Rainforth screen a somewhat similar frame 
is used, but instead of the spiral wire a woven mesh 
is employed; and by extending or compressing the 
screen, the pize of the holes in the mesh is re- 
rulated. 

; The grain is delivered from the screen into 
hoppers with mouthpieces, whence it is run into 
sacks, the division into different qualities being re- 
yulated by the position in which the grain issues 
from the screen, whilst the chaff brought over to 
this stage also falls through another part of the 
reen, and is delivered by its proper mouthpiece. 

In connexion with these machines we may notice 
a neat arrangement of barrow for saving the labour 

f one man in lifting a full sack upon the back of 
another. It is a vertical tip barrow, the frame of 
which—upon which the sack lies—can be raised to 
any convenient height, so that one man can take 
the sack upon it from the thrasher, and, placing it 
ina vertical position, can raise it to the level he 
desires, and take it on his shoulder, without any 
auxiliary aid, 

‘The straw, hay, and sheaf elevators exhibited by 
Messrs. Clayton and Shuttleworth also form a part 
of their thrashing machine plant. The former of 
these consists of a long trough mounted on a 
carriage, and capable of being adjusted to any 
angle by means of a quadrant rack, one of which is 
fixed to each side of the trough, but when the 
height required exceeds the length of these quad- 
rants, a supplementary pair, carried on the carriage, 
can be added. ‘Two endless chains run over suitable 
wheels at the upper and lower ends of the trough, 
aud carry between them, at fixed intervals, trans- 
verse bars armed with tines. The row of driving 
tines point downward to the bottom of the trough, 
but have a considerable clearance. A large open 
hopper at the lower end of the machine receives the 

traw from the shakers of the thrashing machine, 
aud the elevators may be driven either from thrasher 

r by an independent pony gear. 

The stacking machine for raising loose straw, hay, 

ives, or bundles, is similar in general design, but 


the endless chain is arranged so that the tines 
weep along the floor of the trough with their 


points upwards. Both these machines are adapted 
to work up to heights varying from 18 to 24 ft. 

All the principal English manufacturers of agri- 
cultural machinery sent thrashing machines to the 
Vienna Exhibition, but there were few specialities 
and fewer novelties in construction to be recorded. 
Messrs, Robey and Company, of Lincoln, Messrs. 
K. Hornsby and Sons, of Grantham, Garrett and 
Se ns, of Leiston, the Reading Iron Works, and 
‘alder and Nalder, of Wantage, were amongst the 
chief of those we may name without devoting much 
space to any notice of their machines, most of them 
‘ing of the ordinary types of the different makers, 
and all excellent in workmanship. We regret that we 
cannot say the same of Mr. 8S. Lewin, of Poole, who 

‘owed a small horse power thrasher, two large 
sleam-worked machines, an elevator, &c. These 
exhibits merited censure, not so much on account of 





deficiency in design, as for careless and bad work- 
manship, which appeared, perhaps, worse by con- 
— with the surrounding exhibits of the same 
class, 

We may, however, add a few words here about 
the machines exhibited by Messrs. Robey and Co., 
of Lincoln, combining all the best details of which 
they have made a speciality. One of the most 
important of these is the adoption of an iron 
framing, which differs from the composite framing 
employed by some other makers exhibiting in several 
important points. The side frames of Messrs. 
Robey’s machine are formed of angle iron, which 
follows the contour of the machine, and is connected 
by vertical, diagonal, and horizontal bracing. The 
transverse frames are also of angle iron, so that the 
body of the machine is built up entirely upon an 
iron skeleton. Considerable experience with these 
machines has shown that the form adopted is well 
suited to resist the strain of transport and of actual 
use. The extra weight involved is very trifling, 
and though the machines are very rigid, they 
are at least as well suited for transport as those 
built entirely of wood. At the same time they are 
not exposed to the disadvantage under which timber 
frames always labour, especially in hot dry countries 
—that of warping and parting at the joints—a con- 
tingency which no amount of care in selection of 
materials and workmanship can prevent, after a few 
seasons of actual work, Moreover, the iron frames 
are as easily mended as the timber ones, for there 
is nothing about them that would be beyond the 
repairing capacity of a common smith. 

Ve may briefly describe the principal features of 
the machines exhibited by Messrs. Robey, premising 
that the workmanship upon them was fully up to the 
‘‘ Exhibition,” and beyond a commercial, standard. 
The top platform is large and spacious, well suited 
to accommodate the number of workmen who crowd 
the foreign machines. Rolled iron beaters of the 
the ordinary form are adopted, mounted upon an 
iron drum, of sufficient size and weight to deal with 
the maximum amount of straw that can be crowded 
into it from the feeding hopper. ‘The shakers, four 
in number in the larger machines, are driven off 
one shaft, and at the end near the drum are hung to 
four vibrating beams. To the two outside beams 
are attached the rods which move the small upper 
riddles that receive the grain from the barley 
awner, 

Besides the spindle driving the fans, there are 
only three through shafts upon these machines— 
that upon which the drum is mounted, the crank- 
shaft for working the shoe and riddles, and the one 
for actuating the shakers, The second of these 
three has four cranks and connecting rods, of which 
the outer pair drive the shoe, and the inner pair the 
riddles, ‘The corn falling from the drum and 
shakers, drops upon the shoe, and thence upon the 
series of riddles provided, finally reaching the 
lowest level of the machine, which is inclined to- 
wards one side, where the junction with the elevator 
box is made. In passing over the lower riddles the 
grain is of course exposed to the action of the 
larger fan, which is mounted on the same shaft as 
the small one for the second and top series of 
riddles, a division being made in the casing which is 
common to them both. 

An ordinary cup elevator is employed, which lifts 
the grain to the top of the machine, and passes it 
into the barley awner, the first part of which con- 
sists of a series of knives mounted on a shaft, and 
revolving within a plain cylindrical casing, and the 
second of a small drum: carrying revolving bar 
beater, also in a cylindrical casing. Passing through 
this apparatus, the grain comes out into the upper 
riddles, where it is exposed to the blast from the 
small fan, and ultimately enter the screens, previously 
dropping the light grain, &c., intoareceptacle, whence 
it is received into bags. Under the screen are dif- 
ferent hoppers for the different qualities of grain, 
with discharge shoots in connexion with each, It 
may be noted that Messrs, Robey and Co. employ 
the Rainforth screen in their machines. 

Messrs. Marshall and Sons, of Gainsborough, also 
exhibited some thrashing machines, with iron frames, 
but of course differently arranged to that of Messrs, 

Robey. The former firm do not employ angle iron 
framing, with timber sides, but prefer plate sides, 
about 4 in. thick, and stiffened at intervals by trans- 
verse iron framing. 

The work on the machines that were exhibited 
by this firm is extremely good, but as we have 
ool said, few details of novelty present them- 
selves. ‘The position of the concave with regard to ; 





ee) 
the drum can be from the outside of the 
machine by nuts, which, when moved, carry with 
them an index sliding against a graduated piate, b 
means of which the concave can be adjusted wi 
accuracy to any desired width, according to the crop 
through the machine, 

One of the implements that was shown is pro- 
vided with a small fan on the same shaft as the 
main fan, and is employed for elevating the chaff 
to a box with two spouts, whence it is delivered 
into bags. These spouts are used alternately, the 
mouth of one being always kept closed, so that the 
discharge may be continuous. A third fan is also 
added to the larger of these machines, for ven- 
tilating the small riddles upon which the grain falls 
from the barley awner. 

If desired, the chaff can be delivered direct upon 
the ground instead of being passed through the 
chaff elevator. 

Messrs. Marshall exhibited amongst others a 
thrashing machine, intended by them to take a part 
in the competitive trials which were originally con- 
templated to take place during the Vienna Exhi- 
bition, but which, of course, were not carried out. 
Some good details are found in this machine, 
but as we shall shortly illustrate it, we need not 
further refer to it here. 

Messrs, Nalder and Nalder’s machine was fitted 
with their beautifully made corn screen, in which 
the wires are seated in grooves cut in the bars form- 
ing the frame. Messrs. E. R. and F. Turner's 
thrasher had a chaff elevating and sacking apparatus, 
and is adapted for thrashing rape. ‘The frame of 
Messrs. Willsher and Co.'s machine was noticeable for 
the peculiar arrangement of iron bars and straps 
employed to strengthen and stiffen the frame, an 
object well secured, as we have already seen, by the 
trussed side frames adopted by Clayton and Shuttle. 
worth, Messrs. Wallis and Stevens had, among 
others a neatly made and compact thrasher driven 
by horse power, and mounted on a carriage, together 
with the gear ready for transit. 


NOTES FROM SOUTH YORKSHIRE. 
Sievviziv, Wednesday. 

Coal Mining in a Town Streets.—A rather singular oceur- 
rence took place at Sheffield on Friday last. The Water Works 
Company are~as has previously been mentioned in these 
columns—laying a large new main at a considerable depth. 
During the excavations necessary for this purpose which are 
being made in Gell-street, the navvies cut into a seam of fair 
coal, nearly 5 ft. in thickness. This was somewhat broken up 
in the getting, but was thrown out in the ordinary way. 
The unusual spectacle soon attracted attention, causing hun- 
dreds of women and children of the class to assemble, 
eager for a share of the spoil. This they were allowed to 
secure gratis, and were no doubt thus enabled to increase 
their fuel stock in a gratifying way. 

Serious Escape of Gas.—Last week two people residing 
in Bramwell-street, Sheffield, narrowly escaped death owin 
to their house having become charged with gas, which 
escaped from a bad joint or fracture, in one of the Sheffield 
Gas Company’s mains in the street. 

Mill Dam Mining Company.—The directors of this mine 
have declared a dividend of 5s. per share on the 3000 shares 
of the Company. This is the third dividend for the present 
year making 20 per cent. on the subscribed capital free of 
income tax. North Derbyshire will some day or other ex- 
perience considerable revival of its now much neglected lead- 
mining industries, as that part of the county is very rich in 
metalliferous deposits. 

Owen's Wheel-Tyre and Azle Company, Rotherham.—The 
shareholders in this concern have decided to wind up the 
company by a voluntary liquidation. The original capital 
of the company was 126, , in 101. shares, and there have 
been Arome since 13,0002. 10 per cent., and 50,000/. 7 per 
cent. shares. The company are understood to have been 
doing a large business, and have at present a fair amount of 
orders in hand, but they are stated to have been crippled for 
want of capital, expected remittances on large foreign orders 
not having been received. The estate will be disposed of to 
the best advantage. 

New Smiths’ Shops at a Colliery.—The Leeds and York- 
shire Co-operative Coal Mining Company (Limited) are 
about to erect new smiths’ and carpenters’ shops, &c., at their 
pits at Lofthouse. 














Coat iw Cayrerpuny (N.Z.).—Mr. M. B, Hart, of Christ- 
church, New Zealand, has received information of the dis- 
covery of another seam of coal upon his property. The seam 
is 2 ft, 4 in. thick. 

CasNaptan Inowstoxn.—An attempt is being made with fair 
prospects of suecess to organise a company for the purchase 
and working of the Haycock Ironstone Mine, in the neigh- 
bourhood of Toronto. The eompany, upon effecting the pur- 
chase, will commence operations by mining and providing 
furnaces and Bessemer converters. The proprietors make 
out a good title to the whole property, including 400 acres of 
land for 100,000 dols. cash, and 400,000 dols. stock. Mr. 
Holley,the well-known American engineer, gives the cost of 
making Bessemer stecl at Ottawa at 40 dols. per ton. 
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nexion, we have found it neccessary to establish a branch 
office in the United States. Communications may in future 
be addressed to Mn. Groner Epwarp Harpina, C.E., 
of 52, Broadway, New York, who is our accredited re- 
wresentative. 

Tn answer to numerous inquiries, Mr. CuaritEs GILBERT 
begs to state that Subscribers in the United States can be 
supplied with * ENGINEERING" from this office, post 
free, for the sum of ll. 14s. 8d. ($8.52, gold). per annum, 
payable in advance. Subscriptions (payable in advance) 
for this Journal (delivered post free) will also be received 
by Mr. Harvina@, at the New York office above mentioned, 
at the rate of $9.30 present currency. 
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We give with the present number three double-page Plates ; 
one shows a Double -bogie Carriage for the Fes- 
) Railway (described on page 386), while the two 
: show a Passenger Locomotive for the Railways of 
Upper Italy, constructed by the Société Alsacienne des 
Constructions Mécaniques, Mulhouse, and exhibitea at 
Vienna. The de scription of this engine will be found on 
@ 385. 
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THE VIENNA EXHIBITION. 

Tu Universal Exhibition at Vienna, opened with 
but small display on the Ist of May, was closed 
without ceremony on Sunday, the 2nd inst., when, 
for the last time, the notes of the great fog-horn 
warnes the crowd of farewell visitors out of the 
buildings and grounds. 

The Exhibition is now given up to the confusion 
of packing and despatching the goods to their 
various destinations, and the exhibitors have be- 
fore them many weeks of diffieulty and hard work, 
“uring which time they will have, we fear, to sus- 
‘ain a continuous struggle against bad weather and 
imperfect organisation. 

And thus quietly, the greatest, the most complete, 
and the most instructive of international shows 
las become a thing of the past, leaving behind it 





what must prove a lasting and beneficial influence. 
No exhibition has ever struggled against such diffi- 
culties as this one at Vienna, and that a consider- 
able pecuniary loss will result, is of course certain. 
Few except unreasonably sanguine persons could 
have expected it tobea commercial success ; noexhi- 
bition that has yet been held, since that of 1851, has 
been remunerative; but while it is probable that 
the financial deficit on account of the Exhibition at 
Vienna will be very large, we believe events will 
show that it is nothing like so great as has been 
gravely reported—a million and a half sterling. 

Almost from its inception the Vienna Exhibition 
laboured against exceptional difficulty ; and during 
the six months of its active existence everything 
appeared to conspire against it, Inexcusable de- 
lays and mismanagement resulted in the fact that 
on the Ist of May it was in so unfinished a condi- 
tion that it was not thoroughly completed till 
nearly two months later. The melancholy pro- 
ceedings on the opening day were in accordance 
with the forbidding and inclement season; for 
winter lingered an unheard-of time this year in the 
Prater. Later came the reports of extortion and 
epidemic, about which so much has been written in 
the daily journals, and in regard to which all we 
need say is that the reports concerning both were 
greatly exaggerated. Equally the English and 
Continental press were almost unanimous either in 
openly condemning, or, at best, in damning with 
faint praise, the whole-undertaking. Finally, quite 
early in the period of its six months’ life, came the 
great financial convulsion upon the Viennese 
Bourse, which spread in widening circles all 
through Europe, and lent its disastrous influence in 
checking the anticipated success, and the flow of 
money into the strong boxes of the Administration. 

‘Too late, unfortunately, this course of misfortune 
changed ; and the last two months during which the 
Exhibition was open were in all respects as remark- 
able for the success, as the first four were singular 
for the ill-luck of the vast undertaking. The ex- 
treme alarm about high prices and epidemic sub- 
sided ; foreigners, including many English visitors, 
crowded the hotels, and, most important of all, vast 
crowds daily thronged the buildings from the pro- 
vinces of Austria and its principalities. Most im- 
portant, we say, because in this last-named class of 
visitors was found the bulk of purchasers, who 
chiefly contributed to making the Exhibition pro- 
fitable to the exhibitors, But although this change 
came too late to redeem the fortune of the under- 
taking, it did much to reduce the absolute losses 
sustained. 

What those losses are we have of course no means 
of knowing ; but we have good reasojs for the asser- 
tion made above, that the enormous deficit, vaguely 
estimated some months ago during the darkest days 
of the season, and since then mischievously repeated, 
is extravagantly beyond the mark, 

On the other hand it is difficult to over-estimate 
the direct and indirect benefits which this Exhibi- 
tion will bring, More than any previous one it has 
opened new centres of trade, and strengthened and 
extended existing business. Comparatively few ex- 
hibitors have reason to complain that they have not 
been amply, or at least fairly, repaid for their 
trouble and outlay. Such facilities have never be- 
fore occurred of comparing the industrial progress 
of competing manufacturing nations, and for 
enabling the English producer to study and ascer- 
tain exactly in what hes his strength, and where is 
his weakness, of showing him the actual position 
he occupies in the markets of the world, and 
enabling him to shape his course for the future, 80 
as best to distance the keenest and most dangerous 
of his competitors, or to cease the vain and profit- 
less efforts to maintain a position in those few fields 
where already he has been hopelessly distanced. 

The Exhibition at Vienna, more strikingly than 
any other, has shown the British manufacturer how 
great the producing, and how much greater are the 
imitating powers of the leading Continental makers, 
and it has taught him the salutary lesson that 
maintaining the lead is no longer the comparatively 
easy matter that it was, even at the period of the 
Paris Exhibition in 1867. 

Never before have the Continental nations put out 
their strength as at this Exhibition, and never has so 
grand an occasion arisen for the study and consider- 
ation of the actual position England holds among 
manufacturing countries. 

It has shown us that, harder pressed in the great 
race than ever before, she still, in the main, holds 
her own, and must continue to do so, so long as 





imitation takes the place of originality, and that no 
matter how — fini the copy may be, it 
is but a copy after all, the eho ote ich, until 
they learn to originate, must follow far behind. 


And in an equally striking degree the same re- 
marks apply to those departments of the Exhibition 


and ite numerous buildings devoted to other objects 
than machinery. ‘The science, art, and industry of 
all nations has never before been so completely and 
grandly represented, and each section has afforded 
ample means of instruction and improvement to 
those who have chosen to avail themselves of them. 

All, we are sure, who have carefully studied the 
Vienna Exhibition, must arrive at the conclusion 
that it will bear more good fruit than any other 
that has before been held. 

We are aware that a class of people exists 
who look upon exhibitions as one of the great evils 
of the century, who talk sneeringly of them as 
“ gigantic bazaars,” and assert that ‘the day has 
passed for speaking of them as great temporary 
educational establishments.” ‘Thus, for instance, 
The Engineer, from whom we quote, like the animal 
in the fable gare, in a recent article, an impotent 
kick to the dying Exhibition. ‘It was generally 
admitted that exhibitions were costly bores, and 
that the Vienna Exhibition stood foremost in the 
category ; that men exhibited, not because they 
wished to exhibit, but because exhibiting was forced 
upon them, to, in many cases, the hindrance of 
their legitimate trade, and always at a cost of time, 
worry, and money, for which very inadequate re- 
compense was received..... The lesson which 
Baron Schwarz Senborn has taught the Austrians is 
one which they will not soon forget, and by which 
wealthier nations may profit. If he has succeeded 
in averting the occurrence of another exhibition on 
the Continent in the present generation, he may be 
pardoned for all his offences; a little evil wiil be 
swallowed up in a great good, and he will deserve 
the thanks of all Europe,” 

These sentiments, and much more that we need 
not trouble to quote, might well have emanated 
from a disappointed exhibitor, had they not been 
penned by a disappointed editor. 

That not a single sentence is written in sincerity 
we have ample evidence to prove. Thus, if we 
turn to an article, published in the same journal on 
the 3rd of January last, we find the following: 

‘In a very little time now the International Ex- 
hibition at Vienna wilt be opened, Strenuous ex- 
ertions are being made to get everything ready by 
the lst of May, and we have reason to think that 
they will be crowned with success. Opinions differ 
as to the value of such displays; but the world is 
tolerably unanimous in contelieg that the Vienna 
Exhibition will surpass all that has gone before in 
magnitude and importance. It will, beyond ques- 
tion, be the great event of the year, and much will 
be learned, and a great deal more taught, by Eng- 
lish exhibitors.” 

And in each of the few articles upon the then forth- 
coming Exhibition published by The Bngineer since 
that date, as well as last year, a spirit of anticipa- 
tion prevails, with praises of the energy and enter- 
prise which had conceived and carried out the 
gigantic undertaking that should work so important 
an influence upon European trade, and the recom- 
mendation to British manufacturers to participate 
in the vast benefits that must accrue from opening 
up new fields for trade, is constantly repeated. 

But just as a blundering would-be exhibitor 
might grumble, and denounce all exhibitions, be- 
cause, through his own fault, he had failed to 
obtain space, or had derived no benefit from the 
exhibition —so our contemporary, having failed 
utterly to fulfil the many promises it had made its 
readers to lay before them, in due time, the rich trea- 


sures of the Exhibition—falls back upon simple 
abuse of a subject upon which it is entirely ignorant. 


For, be it known, the only experience from which 
the writer speaks is gained from two or three weeks’ 
stay at Vienna during the month of May, when the 
contents of the Exhibition were in a state of con- 
fusion and incompleteness, which reflected so much 
discredit upon the Administration. In utter igno- 
rance, therefore, of what the Vienna Exhibition 
really was, the writer dogmatises upon it, and in 
condemning it, condemns wholesale the interna- 
tional reunions of which that just concluded wae 
the greatest, and, despite its many drawbacks, the 
most perfect. 

Even regarding it from the lowest point of view, 
that of the “‘ gigantic bazaar,” the contents of 
which are merely contributed as trade adyertise~ 
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ments, its usefaln is enormous, as can be fally 
testified by all the lead ng exhittors at Vienna and 
previous shows, whose business has been stimulated, 
not hampered, by their means. 

But there is a far higher aspect, which we hav 
ulready pointed out—for by no other means can in- 
ternational intercourse be so stimulated, and such 


uluable information exchanged Each great ex- 
hibition brings the whole world into more intimate 
relations, and Austria can well afford the absolute 
money loss which she must sustain, for the benefits 
she will derive will far more th compensate her 

Baron Schwarz Senborn has leed taught the 
Austrians a lesson they will not soon forget, for 
although the bulk of the deficit may be traced to 

uses arising out of his own administrative 


apacity, he, as originator of the Vienna Ex- 
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the ‘lables of the properties of saturated steam. 
In this curve the area of any rectangle, pr, is less 
than the area of any rectangle for a higher pressure 
by an amount equal to one-sixteenth of the area of 
that portion of the diagram intercepted between 
the two pressure ordinates. ‘The fundamental pro- 
perty of this curve is 
po** =a constant. 

Ace wding to a mathem rtic il principle which has 
been often explained in this journal, the areca of the 
above eurve, carried out to infinity, beginning at 


y ‘ jual to seventeen 









rectangle, pe, would h 


times the area of that rectangle. 
The third curve is the adiabatic curve given by 
Rankin , a8 representin th« expansion of steam 


for such pressures as usnally oecur in the working 
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| course, in a greater or less degree, modify the on. 





proximation. Mr. Gray’s method for the adiabatic 
steam line up to ratio of expansion 6 is to work 
from the point a instead of from the pointA. The 
position of the point a is shown on an enlarged scale 
by Fig. 2. Its horizontal distance from A jg 
AC : 
10 
to be=]. Its vertical distance above A © is 


, marked .] on Fig. 2, where A C ig ¢ ipposed 


P that is the fiftieth part of the gross pressurs 
50 . 

marked .02 on Fig. 2, where the pressure is sup- 
posed to be— l. The point a is therefore one-tenth 
of the lk neth of full steam in aivance of th end of 
the cylinder, and one-fiftieth of the gross pressur 


above the full steam line. In general, only thy 











\sS h ; 
A AD yt f ps 
: | 
\ 
' } 2 
i Fig. 2 
} | | 5 ‘ 
' 
pad 
aoe 2 _soetinenreinialsps UN Hi iliemsiitadte . 
' 
} 
| 
| 
¥ 
™~ 
. 
~ 
‘ oo 
Ban a 
ites 
| 
; 
{ M P , 
G icecen ed <a ih: Ee 
K iW x) _ _ FY U w 
hibition, has conferred upon them great and lasting of steam engines. This curve, as its name implies, | point a will be required ; it may be used for expan- 
benefits. For the undertaking has stimulated enter- refers to the condition of no transmission of heat, | sions higher than 6 without much error; but for 
prise, and brought new ideas and combinations into « ither from the cylinder to the steam, or from the | greater accuracy in higher expansions, the point j 
existence, which will develop tl lusts and | steam to the cylinder, Its fundamental property is | may be used from six-fold up to twenty-fold expat 
| 
i come 


natural resources of the country to an extent 
previously undreamed of, and the benefits of which 
will remain long after the debts incurred have been 
discharged. 

As for the large class which flocked from all 
parts of the world to study at the Exhibition, tl 
ortunities afforded to them at Vienna have been 
unexceptional importar 

And even if the large pecuniary deficit which has 
resulted from this Exhibition were of sufficient im- 


to counterbalance the advantages secured 


op] 
I 


portance 
by it to Austria, at least we, who do not in any way 
participate in the loss, have no reason to complain. 
lo this country the Vienna Exhibition has been a 
source of almost unmixed good, and it is difficult 
to comprehend what spirit actuates those captious 
and narrow-minded persons who impotently abuse 
the grand temporary institution from which we have 
reaped so much profit. 


STEAM EXPANSION CURVES. 

Tuere are three curves of the hyperbolic form 
that are of considerable importance in any discussion 
of the lines of indicator diagrams taken from steam 
engines, ‘The first is the common expansion curve, 
in which the product of pressure by volume has a 
constant value. 

The second is the curve of the pressures and 
volumes of saturated steam, as these are stated in 


Lo 
, a constant. 


This curve, if carried out to infinity, beginning 
it any rectangle, would have its areca equal to ten 
times the area of that rectangle, and the difference 
between the areas of any two rectangles in the 
same curve is one-ninth of the area of that portion 
of the diagram which is intercepted between the two 
pressure ordinates. 

It is to this third curve that the expansion lines 
of indicator diagrams have to be referred. It has 
been frequently explained in our pages that the un- 
recognised effect of clearance has led to the use of 
the common hyperbolic curve instead of the adia- 
batic line. The difficulty of drawing the adiabatic 
line has also prevented its application in the testing 
of diagrams 

This difficulty of drawing these curves has been 
removed by the following method, which has been 
eontrived by Mr. J. McFarlane Gray. It has been 
already explained by us that the pressure points of 
the common expansion diagram are set off on any 
perpendiculars, say T D or U E in Fig. 1, by draw- 
ing a line through the cut off point C, parallel with 
a line joining AT or A U. Neglecting the clearance, 
the construction followed is to draw the line through 


C parallel with one joining B T or BU, and we | 
have in former articles said that generally the curve | 


found in this way is approximately the adiabatic 
line. Different amounts of clearance A B will of 


sion. At expansion=6 the siraight edge w 
cide with a 4, so that either point will give the same 
pressure point. 

For the second curve, that for saturated steam 
pressures and volumes, the pointa ¢ and d are used 
in the same way as has been described for a and 4, 
only it has to be observed that ¢ and d coincide at 
expansion or volume =3, and for higher expansio! 
the point dis to be used. For the easier remember- 
ing of these positions the heights are made the samé 
for both curves, and the horizontal distances in the 
one are the halves of those in the other. 

The line C D E F as drawn, is the adiabatic curv‘ 
set off from the point a. The compression line 
R O B is set off from a point at the same height as 
AB 





a, but only in advance of the end of the cy- 


linder. The line GH J is the curve of the common 
hyperbola set off from the rectangle G N. ‘These 
two lines GH J and R OB are drawn to illustrate 
two different conditions of working; in the one tle 
clearance steam is compressed by the piston, and in 
the other by the entering steam. ‘The other lines 
on the diagram we shall refer to hereafter, when 
dealing with this subject at greater length. 





New Zgatanp Rattways.—The first sod of the Waitara 
and New I’lymouth Railway was cut in September. Working 
plans for the Whanganui and Wangachu Railway are stated 
to be in a forward state. 
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PARIS WATER SUPPLY. 
An engineering feat of considerable interest in 
-oward to water supply has lately been accom lished 
at Paris. A main, 0.600 metre (24 in. English) in 
diameter, and 178 metres (195 yards English) in 
length, was placed in the ground under the chaussée 
of the Boulevard des Invalides. It was connected 
with a line of supply pipes traversing the Rue de 
sévres, and was intended to afford the main supp! 
of this entire district. The direction of the trenc 
was made through the length of the boulevard, and 
the gallery was at such @ level that the vault 
should be close adjacent to the place where the 
main was deposited. It was desirable to arrange 
this in order to introduce it into the empty section 
of the gallery. It was necessary for this purpose to 
lower the main at variable depths, and at different 
parts of its l ngth, in all to 0.85 metre, and this work 
had to be done so that the usual water supply should 
not be interrupted. It was resolved not to break 
the continuity of the main before letting it down, 
and, as the pipes, of 0.6 metre (24 in. English), 
weighed 262 kilogrammes (or 576 Ib. English) per 
metre, and the weight of the water in each was 288 
kilogrammes (or 6341b.) per metre, it was neces- 
sary to suspend, during the execution of the entire 
work; a weight of 550 kilogrammes per metre (or 
1210 lb.), giving for the whole length a total weight 
of 97,900 kilogrammes, or nearly 100 tens English. 
This delicate operation was conducted in the 
following manner: Having commenced the trench, 
with the main near it, pieces of wood were placed 
ross at intervals of two metres, resting on 
rong ropes placed on both sides of the trench, A 
rope was placed under the main, and attached 
to each cross rope, in order to safely sustain 
the weight The line of pipe being thus 
uspended, the trench was dug through its whole 
ngth, danger of the sides falling in being prevented 


by struts and planks in the usual manner. The 
main, during the work, which lasted eight days, 
was full of water, and suspended by twisted ropes, 
limber shores were placed at intervals of two metres 
for securing the main over the place at which it 


was to be finally laid. All precautions having been 
thus taken, the water was drawn off, and the main 
was divided into two parts, one having a length of 
78 metres (85$ yards), having one end at its old 
level, while the other was lowered 0.85 metre. In 
e other length of 100 metres, it was necessary 
that both extremities should be lowered respectively 
.85 and 0.32 metre. Three men were placed at 
wh of the ropes of this second portion, and they 
radually untwisted the ropes. ‘The main was thus 
radually lowered, Other men were employed to 
hold the slack of the ropes until the pipes rested 
on the shores. The remaining portion of the main 
was lowered in the same manner. While the opera- 
tion was going on, it was noticed that the length of 
the main, instead of remaining rigid, became curved 
in some parts, showing at the same time its re- 
markable flexibility without fracture of a joint, 
When all the pipes had rested on their supports, 
they were made tight with washers, collars, and a 
lead joint. It was found that the joints had been 
little injured during the whole operation, that 
main could be at once recharged. The entire 
work was ably conceived, but its costliness would 
hinder its adoption, except under very special con- 
ditions, It is, however, well worthy of being placed 
on record, and the success attained was due to the 
jot exertions of M. Rouselle, the engineer-in-chief, 
d his assistants, as also of the contractors, MM. 
Honduit and Béchet, 


INDICATOR DIAGRAMS. 

Unper the above title our contemporary, The 
Engineer, published in its numbers of the 10th and 
7th ult, two articles, in which it yurported to ex- 
plain the “true functions” of indicator diagrams, 
and to show how such diagrams can be turned to 
account to afford much information beyond that 
which is usually derived from them. The subject 
was a good one; but unfortunately its treatment in 
curcontemporary appears to have fallen intothe hands 
of the writer whose most singular articles on steam 
engine economy, in the same journal, we some little 
ume ago had occasion to criticise, At all events in 
these new articles on ‘* Indicator Diagrams” we find 
‘ie same careless blundering, and the same want of 
Yen an elemerttary knowledge of the subject, which 
° prominently distinguished the former series of arti- 
ces to which we have just referred. In the present 
instance, in fact, many of the misstatements refer to 











such purely elementary matters, that we felt certain 
that they could not escape detection, and we there- 
fore deferred noticing the articles in the hope that the 
writer in our yg f would himself correct 
the blunders which he perpetrated. No such 
corrections have a however, and we there- 
fore feel bound to accede to the requests which have 
been made us by some of our correspondents, and 
in the interests of those junior students who are 
likely to be led astray by such articles, to expose 
the errors with which they abound. 

The writer in our contemporary, in commencing 
his articles, states their object as follows: ‘ It is 
difficult te discover any member of the profession 
who does not understand the process by which the 
power of an engine can be calculated from a dia- 
mp but it is not easy to meet with men who 

ully appreciate the value of a diagram as an accurate 
exponent of the somewhat mysterious process which 
goes on within a cylinder. It is not too much to 
say that the use of an indicator as a power measure 
represents much less than one-half its value, and we 
peepee here to call attention to the other and 
1igher uses of which it is susceptible.” In attempt- 
ing to fulfil the task thus enunciated, the writer— 
whom we can scarcely resist calling ‘‘Omega,” in 
memory of his former articles—goes on to consider 
the case of a Cornish pumping engine, and after 
some singular statements which, as they do not par- 
ticularly refer to the matter in hand, we pass over 
for the present, proceeds as follows : 

The whole energy expended or work done in raising a 
given volume of water to a given height by one stroke of 
the piston, is easily exp by a rectangular diagram; 
because, if we are given the weight of water to be lifted per 
stroke, and the height of lift, it is easy to calculate what the 
constant pressure—B C or A D—must be to overcome the 
resistance of the water. Such a calculation is so strictly 
elementary, if we neglect mass, that is, weight multiplied by 
velocity, altogether in the matter, and speak solely of weight, 
that any six months’ engineering student should be able to 
construct the poe parallelogram ABC D to a scale of 
pressures and feet. As soon, however, as the student or the 
engineer who has only used diagrams as power measurers 
is asked to say what initial pressure will be required with a 
given grade of expansion to do the same work, and what 
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& ca. See fe 
mass must be put in motion to render expansion practicable, 
he breaks down, probably turns to his books, and fails to 
find what he wants. With the rectangular diagram before 
us, properly drawn to scale, the solution becomes easy. It is 
simply this: whatever the pressure and grade of expansion 
ma which we elect to use, then the area of the space 
E F G B must equal the area of the space D A E. If it does 
not, then the engine will not work. On the other hand, if 
the space E F G B is larger than D A E then the steam is 
admitted for too long a time, or the pressure is too high, and 
the engine will run too fast, or come indoors so as to hit the 
spring beams. The calculation of the relative areas is a 
matter of no difficulty whatever. It can be effected by a 
series of ordinates taken in both directions as in measuring 
any other irregular area, and thus with the least possible 
amount of mathematical knowledge, it becomes practicable 
to predicate for any given engine and duty, what the proper 
ratio of expansion and ssure will be. Here, then, is one 
use of the di m so little recognised, that we venture to 
say it will stutke muay of our readers as being totally novel, 
although, as a matter of course, it will be familiar to most 
engineers who have had much to do with pumping engines. 

Of course, we cannot expect much from a writer 
who imagines that ‘‘ mass” is “‘ weight multiplied by 
velocity” (!) but he has nevertheless, in this in- 
stance, produced a method of finding the initial 
pressure corresponding to a certain mean pressure 
and ratio of expansion, which will certainly “ strike 
many of our readers as totally novel,” although we 
sincerely trust that there are no engineers *‘ who 
have had much to do with pumping engines,” who 
are familiar with it. We should much like to see 
the writer in our contemporary attempting to 
solve the problem in the manner he sets forth 
so refreshingly. We can imagine him — sup- 
posing him to 88 the ability which he at- 
tributes to a “* six months’ engineering student”— 
successfully laying down his “ proper parallelo- 
gram,” and even getting so far as erecting a per- 
pendicular to mark the point of cut off ; but having 
reached this point we fail to see how he is to get 
any further without most tedious and unsatisfactory 
labour. Supposing him to be blessed with more 
than ordinary perseverance, and, moreover, to be 
firmly imbued with a conviction as to the merit of 
his plan, we can —e him taking, one after the 
other, a series of trial initial or terminal pressures, 





laying down the corresponding expansion curves, 
and tediously calculating out the series of areas 
ADE, EF GB, thus obtained, until he arrived at 
what he might consider a satisfactory balance. 

If the writer in our contemporary was the only 

n concerned in this matter, we should be quite 
content to let him go on blundering in the manner 
he proposes, leaving him to benefit by the teachings 
of bitter experience; but unfortunately such 
articles as those we are criticising are read by young 
students eager after knowledge, and it is to save 
this class from trouble and waste of valuable titoc 
that we give them the following advice: If you 
wish simply to ascertain the initial pressure of 
steam which, with a given ratio of expansion, will 
give a certain mean pressure, don't trouble about 
any “‘ proper parallelograms” or measurements of 
irregular areas by ordinates. All that is necessary 
is first to multiply the mean pressure required by 
the ratio of expansion ; next to add 1 to the hyper- 
bolic logarithm of the ratio of ¢ ion; and, 
finally, to divide the former product by the latter 
sum. The product is the initial pressure required, 
supposing the steam to be used without loss of any 
kind, and that it expands according to Mariotte’s 
law. ‘This is the Ps me in its simplest form—the 
form, in fact, in which it is stated in our contem- 
porary—but no writer haying a knowledge of his 
subject, and really desiring to convey to engineer- 
ing students information which would be useful to 
them, would consider the question in this elementary 
form only. In reality steam does not expand ac- 
cording to Mariotte’s law, while, when actually 
used in the cylinder of a steam engine, various 
losses arise from wire-drawing, imperfect vacuum in 
the condenser, &c., these losses ah sroducing a re- 
duction in the effective pressure available. How to 
approximate to the amount of these losses in any 
given instance is the information students chiefly 
need, yet we find our contempor completely 
ignoring this important matter, and instead of 
_— out how the necessary allowances are to 

e made, merely stating that ‘‘ the expansion curve 
is a rectangular hyperbola” (which is incorrect), 
and hinting that it may be readily laid out by bear- 
ing in mind that the product of pressure by volume 
is a constant. In criticising our contemporary's 
article, it is scarcely our duty to supply his de- 
ficiencies ; but we shall nevertheless, in the present 
instance, endeavour to indicate briefly the method 
that should be adopted in making the allowances of 
which we have spoken. 

In the first place, the theoretical curve for the 
expansion of steam when doing work is not a rect- 
angular hyperbola, but a curve varying in its fori 
according to whether the expansion is carried on in 
a jacketted or unjacketted cylinder, On page 426 
of our twelfth volume, we gave some diagrams and 
Tables for assisting the laying down of these curves 
correctly, whilst in the present number on the oppo- 
site page, we describe a remarkably elegant mode of 
drawing them with great facility, and with an accuracy 
quite sufficient for all practica pe 908e8, Which has 
been contrived by Mr, J. McFarlane Gray. For 
small measures of expansion, the differences between 
the correct and the common hyperbolic curves arc 
comparatively unimportant ; but when high grades 
of expansion are resorted to, the case is different, 
and then the correct curves should always be used, 

But in practice, the mean effective pressure ob- 
tained in a steam engine cylinder is, from the causes 
to which we have referred, always less than that 
theoretically due, even to the corrected curves, and 
the important question to the student is, as we have 
said, how to approximate to these losses. The best 
way in which an engineering student can acquire 
this knowledge is for him to collect all the indicator 
diagrams he can from various types of engines, and 
then to calculate from them “ coefficients” according 
to the principles explained by us on pages 375 and 
409 of our twelfth volume. Next let him tabulate 
these coefficients, writing opposite each the leading 
particulars of the engine from which it was obtained, 
such as whether or not the cylinder was steam- 
jacketted, the nature of the valve gear, the initial 
steam pressure, the ratio of expansion, &c, Having 
done this, he will be in sssion of data which will 
enable him to deal readily with any class of engine 
of a similar type to those which he has investigated, 
while he will also have gained an amount of general 
knowledge concerning dhe prection’ working of steam 
which will enable him to determine with tolerable 
accuracy the coefficients of engines of other types, 
of which he may have general particulars, but no 
diagrams, As explained in the articles just referred 
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to. the “ coefficienta” above mentioné d replace the 
quantity “1+ hyp. log. of ratio of « xpansion,” used 
in the ordinary rules for the expansion of steam, and 
they express the number of times that the work 
done by the steam, in the partic ular cases to which 


they refer, exceeds that which would have been 
ak nm by the same amount ¢ f steam, if used without 
‘ x pansi nm ind with ut loss J his subject is one on 
which much more could be said, but the present is 


ul} 

not th lace for saying it, and all have at- 
ten ] ted to do here there fore, is to indicate the 
general course which the student should pursue to 
gain a knowledge of the extent to which the effec- 
tive pressure exerted by the steam in different types 
ed below that due to the ory 

our contemporary, w< 


we 


J 4 18 red 
Returning to the writer in 


ot engine 


find him, in his second article, endeavouring to ex 

plain how the quantity of steam us d by an engine 
can be caleulated from an indicator diagram. ‘In 
order”’—to quote his own words—*' to make this 


function of the indicator perfectly clear in thi 
shortest possible space” he takes a case for illustra- 
y a column of calculations 
referring to an eng with a piston of 1000 square 
inches area and 5 ft. stroke, worked with steam at 
1001b, absolute pressure cut off at one tenth, while 
he adds ‘‘+we shall for the | 
clearance at the cylinder ends and ports and pas 
ies.” Even with such an excessive ly simple cas 
to deal with, however, he proce¢ ds to make blunders 
Assuming that the expansion takes place according 
to Mariotte’s law, he calculates the mean pressur 
by the ordinary rule, and finds it to be 33 |b. per 
juare inch, from which pressure he deducts 3 lb. as 
the loss due to defective vacuum, thus making th: 
mean effective pressure 30 lb. persquare inch. But 
having done this, he forthwith discards the 30)b 


tion, and gives near! 


moment negiect 


altogether, and uses 33 1b. as the effective pressure 
in caleulating the power developed by the engine 
lhus taking the piston speed at 500 ft. per minute, 
he gives cal ation a 
] / ! 5 } y rh er 
5 rse | 
bd, ) 
mst ul of 
U0 30% 500 oa ot 
1000 x 80% 154 horse power 
53,000 
Ife thus makes an error of over 9 per cent. in th 


calculation of the power develope 1, even supposing 
the steam to expand in the manner he 
In further explanation of his views as to the ex- 


pansion of steam, the writer says: ‘ A theoretical! 


assumes 





diagram will closely resemble that shown in the ac- 
companying figure, and the curve will be a tru 
} yy ri ola 

in order that our readers may appreciate The 
/ neers ideas of steam expansion and true 


hyperbolas, we reproduce the figure referred to in 
the above quotation, and a very singular figure it 
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will be seen to be. ‘The vacuum line has been 


omitted in our contemporary, but it is easy to see 
where it is led to be, and measuring from 
it, we find, in the first place, that the pressure of 
the reduced to one-fifth the initial 
pressure by a tenfold expansion. In other words, 
if we take the initial pressure (100 Ib.) as correctly 
drawn to scale, then the terminal pressure is 20 lb., 
or if, on the other hand, we assume the terminal 
pressure of 10 Ib. to be corr ctly represented, then 
it appears that this pressure has resulted from the 
tenfold expansion of 50 lb. ateam! But this is not 
all, According to this remarkable diagram, the 
twofold expansion of steam, instead of reducing its 
pressure to about one-half, only reduces it about 20 
per cent, or so! Really it is pitiable that a journal 
professing to teach engineers should publish such a 
diagram as this, accompanied by the statements that 
it is a “true hyperbola,” and that it will ‘closely 
resemble” a theoretical diagram of the expansion of 
steam, The mysterious figures which our contem- 
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steam is only 
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porary has chosen to range along the top of his 
diagram are beyond our comprehension, and we will 
not attempt to explain what information they are 
intended to convey. 

But, as we have stated in an earlier portion of this 
article, the assumption that steam expands according 
to Mariotte’s law leads to important errors when 
large measures of expansion are employed, and thus 
The Engineer's calculation of the power to be 
developed by his imaginary engine is rendered still 
more incorrect. If steam expands, doing work, 


and neither receiving heat from, or imparting it to, | 
surrounding objects during the expansion, its pres- | 


sure will vary approximately as the reciprocal of 
the tenth power of the ninth root of the volume, 
or if p=the pressure and r=the volume, then p 


. -\ 7 A" 
varies as o *. Under these circumstances the ter- 





minal pressure of steam, having an initial pressw 
of 100 Ib. absolute, would, after a tenfold expansion 
not but 
7.763 Ib. only,* while the mean pressure, instead of 
being 33 lb.. as calculated by our contemporary 
would be 30.3 Ib. only. 
made by the writer In The Engineer for imperf 
vacuum, namely, 3 lb., we have thus left an effectiv’ 
pressure of 27.3 lb. per square inch, and the power 
developed under the circumstances he suppose 
would thus be 


be 101b., as stated by The Engincer 


Deducting the allowance 


+ 





000 x 27.3 « 500 . 
2000 x 37.5 x 500 .. 413.6 
33,000 


horse power, instead of 500 horse power a8 ealea- 
| lated by him! After thus blundering, and making 
| the horse power of his assumed engine over +? 


~® See Table on page 426 of our Twelfth Volume. 
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EXPRESS LOCOMOTIVE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY THE SOCIETE ALSACIENNE DE CONSTRUCTIONS MECANIQUES (FORMERLY 
A. KCECHLIN AND CO.), MULUOUSE. 
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per cent. too great, it is simply delicious to find the 
writer in our contemporary affecting great precision, 
and stating in a foot-note that the distance of the 
line of perfect vacuum below the atmospheric line 
of an indicator diagram should be ‘ accurately, 


14.68757 Ib, at the level of the sea”! Evidently the | 


writer has no idea, whatever, that the distance 
between the line of perfect vacuum and the atmo- 
spheric line of a diagram depends entirely upon the 
isity of the atmosphere (as shown by a baro- 
ter), at the time the diagram is taken ; and as the 
atmospheric pressure may, and not unfrequently 
does, vary a full pound within a few hours, the 
utter absurdity of our contemporary’s five places of 
decimals is too obvious to need further comment, 
We need scarcely add that when it is desired to lay 
down the vacuum line with accuracy on indicator 


| diagrams, the readings of a good barometer should be 
| taken at the same time as the diagrams themselves, 
| and the vacuum line be located in accordance with 
these readings. 

| In calculating the quantity of steam used by his 
imaginary engine, the writer in our contemporary 
| ascertains the volume at 1001b. pressure, admitted 
| prior to the cut off to be 20,833.3 cubic feet per 
Sone; and dividing this by 500, he gets 41.66 cubic 
| feet as the volume used per horse power per hour. 
| But we have shown that the horse power he would 
| obtain is only 413.6 horse power, and dividing 
| 20,833.83 by this number, we get the consumption 
| a8 50.37 cubic feet per horse power per hour, i 

| of 41.66. The weight per cubic foot of steam at 
| 100 Ib. absolute pressure is, he informs his readers, 
| “ accurately .23295986 lb.” (!); but unfortunately he 





neglects to say how the weight has been ascertained 
with anything approximating to such a degree of ac- 
curacy. t's Tables give the weight of a cubic 
foot of 1001b, steam as 0.2127 1b.; Fairbairn and 
Tate's rule derived from their experiments gives it as 
0.2318 lb. ; while interpolation in Rankine’s Tables 
gives it as 0.2378 lb, ; but none of these results have 
been set forth by their authors as correct even to 
the fourth place of decimals, and therefore when 
the writer in our eontem comes forward with 
a weight which differs any of those above 
quoted, and which he asserts to be correct to no less 
than eight places of decimals, we can only conclude 
either that he is in possession of some most valuable 
physical researches which are unknown to the world 
generally, or that he is endeavouring to impose 
upon his readers by a display of apparent accuracy 
which has not the slightest foundation in fact. 
Taking the weight as .233 lb. per cubic foot for cal- 
culating the consumption of his imaginary engine, 
our contemporary makes that consumption 41.66 x 
.233 = 9.6229 lb, per horse power per hour, whereas, 
even taking his own weight for the steam as cor- 
rect, it would be 50.37 x .233=11.73621b. Having 
arrived at the incorrect result we have just men- 
tioned, the writer in our contemporary next en- 
deavours to explain why the results obtained in 
practice differ from those due to his theory, and to 
point out how an opinion as to the economical, or 
non-economical, working of an engine can be formed 
from indicator diagrams. In doing this, he blunders 
in a manner which would be most amusing if it were 
not most pitiable; but his errors are so numerous 
that our space will not permit us to expose them 
here, and we must therefore return to them on 
another oceasion, when we hope also to give some 
hints as to how indicator diagrams should really be 
treated—hints which, we believe, will be of use to 
engineering students, if not to those more advanced 
in the profession. 





LOCOMOTIVES AT THE VIENNA 
EXHIBITION.—No. XII. 

WE mentioned some time ago in speaking of the 
various annexes at the late Vienna Exhibition that 
there was erected in one of the garden courts on the 
southern side of the Industry Palace a full-sized 
model of the Bardonneche entrance of the Mont 
Cenis Tunnel, The annexe thus formed contained, 
besides a number of geological specinens and 
examples of the boring machines, &c., used in the 
construction of the work, a portion of a train such 
as ia used in working the passenger traffic through 
the tunnel, Of the train itself—in which the chief 
point of interest is the mode of lighting — we 
shall speak on a future occasion, our object in 
the present article is to describe the engine to which 
the train was attached, and which forms the subject 
of two of our two-page engravings this week, while 
transverse sections and an end view are also given 
on the present and opposite pages respectively. 

As will be seen from our engravings, this engine, 
which has been constructed by the Société Alsacienne 
de Constructions Mécaniques (formerly Andre 
Keechlin and oo), of Mulhouse, has four coupled 
wheels, and outside cylinders and valve gear. ‘The 
cylinders are 16.93 in. in diameter with 24.4] in. 
stroke, and the coupled wheels have a diameter of 
6 ft. 7.13 in. so that the engine is adopted for work- 
ing fast traffic. The construction of the engine is 
so clearly shown by the various views we publish, 
that it will be unnecessary for us to enter into any 
lengthy description. 

‘The frames, which are inside, are very deep, and 
at the sides of the firebox they are carried down so 
as to form brackets for supporting the compensating 
levers, The frames are well connected by cross 
stays, particularly at the leading end, where the 
mode of fixing and supporting the cylinders is 
restore? od well carried out, and altogether the 

ocomotive under notice is one of the best framed 
engines shown at the Exhibition. It will be noticed, 
by-the-bye, that the frames and frame stays are 
rivetted up instead of being bolted together, as is 
usual English practice. ‘The leading buffer beam is 
a box girder, formed of two plates and.two channel 
irons, as shown in the longitudinal section. The 
driving and trailing springs are arranged below the 
axles, and connected by compensating beams, as 
shown, the spring hangers connecting the springs 
to the axle boxes being dovetailed into the latter, 
as shown in the longitudinal section, so that the 
pull of the springs does not come upon the pins 
passed through the axle box, these pins merely pre- 
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3 84 ie 
venting side movements. The axle boxes are of | Boiler :— Continued. ft. in. 
wrought iron, and the keeps of cast iron, and the | a of top above centre lise of 3 26 
guides for the axle boxes of the coupled wheels are | Depth below iain hen ak tales an = 
fitted with adjusting wedges. The leading springs fmt. See a ae 471 
are placed above the axle boxes, and the leading | Depth below centre » of boiler at 
axle has a lateral play in the boxes of 5 millimetres back es we se } aes a 
(i in.) each way. ——_ wad sey firebox - top (inside) : = 
Ihe connecting rods, coupling rods, and valve ——— + sane ae En 
motions are of stecl, and it will be noticed that the| nZone at fontCol™.. 7. OB OAD 
large ends of the connecting rods, and one end of | ‘ heck . : a wae 
each cor pling rod, are opel forka, the cotters pre B- | Diameter of dome , toe 2 75 
sing against blocks, which are pierced to allow the | Height of dome above crown of firebox 3 487 
arms of the forks to pass through them. The piston | " sabes of ts ee on iit : “o 
rods are enlarged where they enter the crossheads, | heeadion ps onlin i 0 197 
th gl nds be ing made in halves, ‘The valve motion ss e inside ; eS he 0 1.77 
is of the stationary link type, and th: slide valves, | Length between tube plates... ak. an 5.8 
which are of brass, and of Trick’s pattern, lay | Diameter of chimney at bottom see 1 3 79 
obliquely over the cylinder, as shown by the side | Heisht  chimr 5 ve rails 13 Mt 
elevation and by the transverse section on page 355 — als ane rails G 6.74 
Lhe reversing is effected by screw gear, arra Thickness of barrel plates oie 0 0.53 
as shown in the side elevation smokebox tube plate ... 0 079 
The boiler has a high firebox casing, carrying a ” dome plates oe 0 0.39 
ve ry large doms “4 SHOWN. this dome containing ” lirebox eet PPtT) ose . nie 
the regulator, which is double gridiron valv: a tube plate one Soot 
arranged to give 1 small and then the larg al Ba = é ay i> 7.2 
opening. A manhole provided on the first ring Tubes, external ... 1322. 
of the barrel, the cover of this manhole carrying a » internal ; 1017, 
valve which closes an opening through which th Total with external tube surface 1229.2 
boiler can be filled. The inside firebox is of copper,| —piertoa ee DST 
and its crown is strengthened by transverse roof Water capacity » with water level cubic feet. 
rvs, the ends of which rest upon he vy ngl tin. above crown of firebox _ 101.9 
j s rivetted to the sides of the firebox casing, as Steam capacity of boiler with water level 
shown in the transverse section On page 555 d his | . es tage = Rw 
— ul the longitudinal section, will also fully at steam in he iler 132.3 Ib per square inch. 
explain th rrang nt of the tr verse sl Dg l j Weight of engine empty ew 33.95 tons 
other stays | Weight in working order: tons 
Ihe firegrat for t eater part of its lengtl | On leading wheels 12.01 
very steeply inclined, a portion at, the front end is driving ” oe 1s 3 
} ver, placed nearly horizontally, and is made to trailing £3.00 
‘ p Ww! The angement of grate is, i Total co 37.34 
fact, similar to that introduced by Mr. Cudworth on . re . 
the South-Eastern Railway. ‘The boiler is fed by a 
pair of etrwrege Ay pipe is coord “Y 3 they CARRIAGE FOR THE FESTINIOG 
the side elevation, for delivering a portion of the f : RAILWAY. : of 
» the smokebox to put out any burning cinders Tu eu ject ot one of our two page engravings this 
‘The smokebox is also provided with a spark arrester, | *°** %%% Gouvie-Dogie ¢ Saposies Carriage, cometres ted 
luring the present year for the well-known Festiniog Rail- 


fixed across it just below th 











consisting of a grating 
mouth of the blast pipe The steam jet, it will be 
ticed, is arranged to discharge in the centre of 
the blast nozzl Ihe engine is fitted with a sand- 
box having the sand valves worked from the foot- 
plate, and it is also provided with Le Chatelier’s 
counterpressure brake apparatus, 
Che workmanship and general finish of the 

‘ 1e we have just describ are excellent, and a 

will be seen from our engravings the details of th 

‘ ¢ e well worked out. Our engravings ar 

fully marked with the metrical dimensions, but for 

‘ ivenien we sul j ia list of the lead ng particu- 

lars in English measures: 

Cylinders : ft. in. 
Diameter ss. eve : ove we 1 4.93 
Stroke eee eco ene ose 2 OAl 
Distance apart from centre to centr 6 28 

Working Gear 
Diameter of piston rod os 0 2.52 
Length of connecting rods ois ese 6 4.97 
Diameter of large end bearings ase 0 4.72 
Length %9 - 200 0 4.72 
Coupling rod bearings on driving crank 

pin, diameter os ans 0 4,55 
Coupling rod bearings on driving crank 

pin, length one ess 0 3.64 
Coupling rod bearings on trailing crank 

pin, length and diameter ose oe 0 3.54 
Travel of eccentrics ese ose 0 472 
Angular advance of eccentrics ... ou? 

Wheels and Axles 

Diameter of coupled wheels... 6 7.138 
leading . ove eee t 5.7 
Distance between centres of leading and 
driving wheels : ose ese 6 6.74 
Distance between centres of coupled 
wheels ols a 8 8.33 
Total wheel base ... eee ese 16 3.07 
Bearings of leading axle; diameter .,. 0 67 
~ - - length ove 0 9.84 
= coupled axles ; diameter 0 7.28 
- ~ length 0 9.84 
Centres of bearings of all axles ove 8 9.7 
Distance of centre of driving axle from 
front of firebox casing _ one 2 3.16 
lrames: 
Total length over buffer beams a we 
Transverse distance between frames ... ft 042 
Thickness of frames 0 11 
I'vtal width of engine over footplat 8 64 

Luler 
Diameter of barre! inside largest plate t 08 
Length of firebox casing exe e0 7 8&9 
Width : » at widest part 4 2.9 

at bottom —s aes p 1 
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way, from the designs of the engineer of the line, Mr. C. 
E. Spooner. The Festiniog Railway is, as most of our 
readlers are aware, of 1 ft. 11$in. gauge, and up to recently | 





ed by ordinary 
into 


accommods 


its passenger traffic has been 
being divided 


four-wheeled vehicles, some of these 
compartments, with transverse seats like those on ordinary 
lines; whilst others—of an older pattern—have the seats 
placed longitudinally, the passengers sitting back to back. 
In the new trpe of composite carriage we now illustrate, 
the central portion of the body between the two bogies is 
divided into one first-class compartment (occupying the 
central position), and four second-class compartments, all 
hese compartments having transverse seats, while above 
each bogie is a third-class compartment, with the seats 
running longitudinally, as shown in the plan. 

| The total length of the body is 32 ft. 9 in., the first-class 
| compartment being 5 ft. 3in. long, the four second-class 





} compartments each 4 ft. 6 in. long, and the two third-class 
| compartments each 4 ft. long inside. The width of the 
| ments inside is 5 ft. 4in., the outside width of the 


second-class 
centre, 


5 ft. 94in.; while the first and 
nts have a height of 5ft. 10in. at the 
ight of the third-class compartments being, however, 
from their position, reduced to 5{t. Lin. The first-class 
compartment is intended for six passengers, and the second 
h, while the third-class com- 
partments accommo each six persons, thus making 
| fifty passengers carried in all. The third-class compart- 
ments are entered by doors opening on to the end galleries, 
| as shown, but are also furnished with side doors for use 
| when these compartments are employed for luggage ; all 
the other compartments have the ordinary side doors; and 
as the floor of the carriage is only 15? in. above rail level, 
| no footsteps are required 
As will be seen from our engraving, the main frame of 
| the carriage is chiefly of steel and iron, the outer sides of 
| the steel [-bars, which form the soles, however, being filled 
in with wooden panels, as shown more clearly by the detail 
| view, Fig. 7. The steel I-bars just mentioned have, as 
| will be seen, very wide top and bottom flanges, the bars 
| measuring Gin. by 5io. The [-bars forming the trans- 
verse stays are also of steel, and measure 4in. by 4in. In 
| addition to the L.-bars, there are also two timber cross 
beams, extending across the frames just below the half- 
| partitions which divide the aceut second-class compart- 
| ments, while the headstocks are also of timber. The frames 
(are stiffened vertically by two str¢ ng truss rods, arranged 
| as shown 
| The bogies are ft. Zin. apart from centre to centre, 
| and their construction is clearly shown by the detail views, 
As shown in these views, the bogies have 








class for eight passengers eac 


late 
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es 


| Figs. 5 and 6. 


leach four wheels, the diameter of the wheels originally 
| supplied to the carriage being 18 in. 


These wheels hay a, 


|} at both high and low speeds. 


however, since been replaced by others, 19} in. in diameter 
The axles have journals Sin. long by 2 in. in diameter 
and the axle boxes are Beuther’s patent. The bogies ea), 
consist of two iron plate side frames, connected by a pair of 
transversestays having fixed between them a casting formip ' 
a socket, in which the spherical head of the cast-iron bo vie 
pin rests. This centre pin is bolted to the underside of , 
transverse timber bolster—fixed as shown in Figs, 5 gud ; 
—and, from the spherical form of its head, it leaves th. 
bogie free to oscillate in all directions. To give the neces 
sary lateral stability to the vehicle, however, there are pro 
vided the side check springs, shown by Fig. 6 Thes 
springs, which carry about one-third of the weight, ay, 
Sterne’s patent steel helical springs, with india-rub! 
and each abuts at its upper end against a stiff wrought 
plate let into the floor of the carriage, and bolted down ¢ 
the main beam or bolster, as shown. The lower end of es 
spring rests in a recess formed to receive it at the unr 
end of a ram working freely in a guide, 
lower end of this ram having a Y-shaped foot, whic 
moves in a suitable groove curved to an are struck fror 
centre, this groove being formed in a cg 

which is bolted to the frame of the bogie. The eo: 
lrawbars and central buffers, which have Sterne’s spri 

















as shown tl 


the bogie 


7}in. long by 24 in. in diameter, are constructed on Mr, G 
P. Spooner’s patent, with eccentric coupling pins, the ar 
rangement being a very neat one, as shown by our illus 


The bearing springs are Thomson's wool-pa 


trations. 
helical springs (No. 4's), placed in suitable casings, — 
There are now two of the carriages above described ry; 

ning on the Festiniog Railway, and they have given n 
satisfactory results as regards ease and steadiness of m 
The bodies of the carria 
were made, Mr. C. E. Spooner’s designs, by Measr: 
| Brown, Marshalls, and Co, of Birmingham; the | 
however, were made by the Festiniog Railway Co: 
their own works, The weight of each carriage, it 
the bogies and wheels, is 6 tons when empty. 
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WANNIECK AND KOPPNER’S PATEN] 
VALVE GEAR FOR CORLISS ENGINES 

A Few months ago* we illustrated and described th 
Corliss engine exhibited at Vienna by Herr Frederick Wa 
nieck, of. Brinn. We to-day publish, on page 380, detai 
engravings of the valve gear of this engine, which is 
structed according to the patent of Messrs. Wannieck a: 





during the stroke, as shown by the shaded areas i 











position can be used when, as at Vienna, the eng 
only light work to do. 


gear to look at its construction, which we shal! explain 0) 
the aid of Figs. 3 and 4. 
regular reciprocating motion to a horizontal spin lle uj 
which are two sleeves ¢ and c’. 
vent these sleeves from moving endways (except 





Koppner. The object of this gear is to give to the engir 
a greater range of expansion, and cotsequently of pow 
than is possible with the usual Corliss gears; not becaus 
it is considered advisable, under ordinary circumstances, to 
work the engine with a late cut off; but in order that it 
may be able, not only to do the ordinary work of the fac 
tory with all the economy due to an early and quick cut 
but also to develop a higher power with less expansiun when 
press of work renders economy of fuel a secondary consider- 
ation. 

In ordinary Corliss gears, it will be remembered, the 
but one eccentric, which governs the three points of ad 
sion, release, and compression, and the position of which, i 
reference to the crank, is determined by the two latter. | 
Fig. 1, 1,2 represents the crank, and 2,3 the ordinary 
position of this eccentric in reference to it. It is obvi 
from this that the cut off must take place before the crank 
reaches the point 4, for the motion on the other side of th 
centre line corresponds merely to the return of the d 
the same space which it travelled during 3,4, and if d 
that time (3,4), the valve rod has never reached the positi 
in which it is released by the trigger it cannot do so sul 
quently, and the cut off will only take place by the act 
of the eccentric when it has reached the point beneath t 
centre line corresponding to 8 above it. The general ex 
pression for the latest cut off in a Corliss engine is: t 
greatest arc through which the crank can travel before ‘ 
cut off takes place, is measured by the arc between 
position of the eccentric at the point of admission, ar 
line joining the centre of the shaft and the cent f 
the working pin.¢ In Fig. 1 this is represé t 
the arc 3,4, the corresponding motion of the crank 
1,5, and the cut off can scarcely with safety be 
in any ordinary Corliss engine, later than .375 
stroke. Messrs. Wannieck and Kippner over 
difficulty by using a second or cut-off eccentric, the pos 
of which is independent of the release, &c., and wh 
therefore be placed opposite the crank, in the position 2,5 
Fig. 2. The arc, above mentioned, thus becomes 150 ¢ 
so that the cut off can take place at any point whatev 











f 


tric 


figure. By means of a slot 6, Fig. 3, this eccentric cai 
shifted through 90 deg., so as to occupy any position fr 
180 deg. to 270 deg. in advance of the crank. The! 





We now leave the principle of Wannieck and Kippa 
The cut-off eccentric @ gives 4 


Collars on the sp 


ndi¢ 
nt 


long w 
al wi 


* See Exciyserine, May 30, 1873. 


} | } 
Disregarding the versed sine of the arc described by 


that pin as well as the lead of the valves 
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— 
the spindle), but they are perfectly free to move sideways 
across the spindle. They have bevelled faces on their ianer 
side, see Fig. 4, whieh at the time for cut off come inte con- 
tact with similar faces on the sleeves d and d’. When 
either ¢ or ¢’ is thus forced outwards, it presses out a small 
steel tongue ¢ or e/, and this again acts upon the trigger f or 
yi (which is constantly kept against it by the spring shown 
in dotted lines), and pressing it outwards releases the rod 
» org’, upon which the spring i or @’ (which is provided 
‘cith the usual dash pot), instantaneously closes the valve. 
The sleeves d and d' are entirely under the control of the 
governor, the connexion (by double levers and spindles) 
being such that they always move in opposite directions. 
Avery neat arrangement of two small toothed sectors is 
usel to give the cross spindles of the governor gear equal 
and opposite angular motions for this purpose. The ex- 
haust valves are worked in the usual manner, and the 
waste of steam space in them is reduced to a minimum, 
For further particulars about this engine, we must refer 
our readers to the number of Encrygenrine above cited. In 
srence to the closing of the valves by springs, they will 
tice that this description differs from the former—the 
nt one is correct. We may also add that the neat 
urrangement of condenser is not, as we were informed, a 
pate e valve gear being the only part for which patent 
rights have been obtained. While it must be admitted that 
Messrs. Wannieck and Képpner’s gear possesses considerable 
complication, it is also beyond doubt that there are often 
ymstances in which it is very convenient to have an 
ssessing a very great range of power, so as easily 
to meet special emergencies; and in these circumstances, if 
the factory owner wishes to have Corliss gear at all, it will 
e clearly to his interest to use such a modification of it as 
have illustrated. 
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INSTITUTION OF MECHANICAL 


ENGINEERS. 
Tne general meeting of the members of this Institution 
was held on Thursday, the 30th October, in the lecture 


watre of the Midland Institute, Birmingham ; C. William 
Siemens, Esq , D.C.L., F.R.S., President, in the chair. The 

iutes of the previous meeting having been read, the 
ficers of the Institution were nominated by the meeting for 
the next annual election, and several new members were 
elected. 

Bracker Rattway Cates. 

The first paper read was a “ Description of the Bracket 
Chairs for suspending Double-headed Rails on the West 
Cornwall Railway,” by Mr. James D. Sheriff, of Truro, com- 
munieated through Mr. William Wright. These chairs are 
each made in two separate halves, fixed one on each side of 

rail, the bearing of which is on the under side of the 
pper head; and there is no portion of the chair underneath 
the bottom of the rail, which is suspended by the head, with 
the bottom just clear of the sleeper. When turned over, there- 
fore, after the top face has been worn out, the bottom head of 
the rail presents a perfect face, altogether free from the injury 
tiat occurs in the ordinary chairs, in which the bottom face 
the rail becomes more or less indented by bearing on the 
bottom of the chair. oe two gel Be — 
ured together by a bolt passing il, ai 
fixed to the sleeper by screwed ole On one side 
the spike passes through a slot in the chair, to allow that 
half of the ehair to slide inwards when the spike is slacked, 
fir removing or turning the rail; the slot is blocked by a 
washer, which fits in a recess at the end of the slot, and is 
kept down by the spike head. This chair, of which a 
specimen was exhibited, is believed to have been designed 
by Mr. Brunel in 1858, and introduced by him on lines in 
South Wales ; it was afterwards adopted on the West Corn- 
wall Railway, where it has now been in use for eleven years 
with complete success. In no case has the lower head of 
the rails when turned over been found to be injured; and 
the result has been thoroughly satisfactory as regards 
lurability, safety, and economy of maintenance; there is 
an important saving in first cost, the bracket chairs being 
less than half the weight of the ordinary chairs, This 
construetion is also free from the risk of a rail getting dis- 
placed by the loss or slackness of a key; and also from liabi- 
lity to fracture of the chair in driving the wood keys used 
with the ordinary chairs. 
Tur Sanp Brast. 

The next paper was “On Tilghman’s Sand Blast Process, 
and its Application for Cutting Stone, &.,” by Mr. William 
. Newton, of London. As we recently published a full 
‘bstract of Mr. Newton’s paper on this subject, read before 
the British Association, at Bradford (see pages 271 and 273 

{the current volume) it is unnecessary that we should say 
more concerning it here. 

; A Wroveut-Irnow OpsBRVATORY. 
The last paper was a “ iption of a Wrought-iron 
struction of Observatory for Maintaining Equality of 
‘nternal and External Temperature ;” by Mr. Charles 
Clement Walker, of Donnington. The object of this con- 
‘‘ruction of observatory is to obtain uniformity between the 
temperatures of the internal and external air, so as to pre- 
rent the accuracy of observation with the telescope from being 
‘paired by currents of air of different densities, such as 

cur when a difference of temperature exists in the sur- 
rvunding air. For this purpose the walls of the building as 
Well as the roof are ay a entirely of thin sheet iron ; 

“4 have consequently the advantage of parting with their 
heat very ragitiy, instead of po a the day's heat for 

‘00g period after sunset, as is the ease with thick walls of 
‘masonry or brickwork. The result is found to be that the 

‘rnal temperature after sunset is maintained either exactly 
coincident with the external temperature or within less than 


 devree of diffefence, whether the external temperature 


Cc 





happen to be falling or rising during the night. The observa- 
ws consequently ready at once for use in the evening, 

ithout the usual delay before the heat of the day has been 
dispersed and the interior of the building has become cooled 
peter wy ng pedi wl peace ae Suitable doors 
are provided in the flat and sloping parts of the roof, and in 
the side walls, giving a complete range of observation from 
the zenith to the horizon; and the whole building, includin 
the sides, is mounted upon rollers running on a circular rai 
and is rotated with the greatest ease by means of a hand- 
winch and pinion, —- teeth cast on the rail. The 
height of the building is than in the ordinary construc- 
tion, where the top only is made to revolve upon the walls, 
and where the telescope has accordingly to be centered above 
the level of the walls for obtaining horizon views; and an 
octagonal shape is adopted for advantage of construction and 
appearance in wrought iron. The telescope is mounted on a 
central pillar, bolted down upon a stone and brick pier, which 
is isolated from the joists and boards of the floor, so that the 
telescope is kept entirely free from vibration. 

The meeting then terminated. 


NOTES FROM THE SOUTH WEST. 

Devon and Somerset Railway.—The Devon and Somerset 
Railway, from Barnstaple to Taunton, which “has been nine 
years in construction, was opened for public traflic on 
Saturday. 

An Engineer’s Promotion.—Mr. John Evans (son of the 
late Mr. Evan Evans, of Liwydeoed), who was for many 
years the chief engineer of the ironclad Ishlalie, under the 
Turkish Government, has recently been promoted to the 
post of chief superintendent of the arsenal at Rutschuk, in 
addition to which he has consented to accept the responsible 
duties of chief engineer of the river Danube. Mr. John 
Evans is a native of Aberdare, and was formerly at the 
Abernant Iron Works. 


Pembroke Dock.—On Saturday the four-gun twin screw 
composite corvette Egeria was successfully launched from 
this dockyard. The ceremony of christening was performed 
by Miss Courtenay, niece of Captain Seeragy © the super- 
intendent of the establishment, Mr. Martin, the respected 
master shipwright, superintending the proceedings. 

Bristol General Station.—The tender of Mr. Jonathan 
Marshall, contractor, of Plymouth, has been accepted by the 
Joint Railway directors for the second and main portion of 
the new general station at Bristol, the first of which he has 
now in course of completion. 














NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
quiet during the end of last week, with a moderate amount 
of business doing betwixt 109s. and 110s., closing firmly on 
Friday at the latter price. On Monday there was a goo 
deal at 109s. 6d. up to 111s. 6d., closing at 1lls. Yesterday 
a very extensive business was done from 111s. to 114s , closing 
at 113s. 6d.; and a good steady business has been done to- 
day at prices ranging between 114s. 3d. and 113s. cash, the 
closing price in the afternoon for sellers being 113s. 6d., 
buyers 113s. 3d. It is rather anomalous to see warrants 
advance in value at the begianing of the dull season, with 
the rate of discount at 8 per cent., but the explanation is to 
be found in the amount of ation that is carried on with 
such a very limited stock. foreign demaad is very quict, 
and the tendency of makors’ iron is rather downwards. The 
shi ts for last week amounted to 12,838 tons, as against 
12,960 tons in the corresponding week of last year. The 
stock of pig iron in the public stores was reduced to 39,923 
tons at the end of last month, with warrants in circulation 
for 28,800 tons. 


No.1. No.3. 
s d. s. d. 
G.m.b, at Glasgow ove ove eee 1150 1126 
Gartsherrie ,, eco eos ose 123 6 1150 
Coltness ja ose ove ose 1260 1160 
Summerlee ,, eco - ose 1200 1130 
Carnbroe - ose ese oi 117 6 11440 
Monkland ” eee ose ove 1150 1126 
Clyde - ee ese ve 1150 1126 
Govan, at Broomiclaw ove PRS 11456 0 1126 
Langloan, at Glasgow ... oe ove 1200 1140 
Calder, at Port Dundas eve ose 125 0 117 6 
Glengarnock, at Ardrossan... ove 1176 1140 
Eglinton ” os tee 1160 1120 
Dalmellington ” ose ots 1146 0 1140 
Carron, at Grangemouth, selected _... 117 6 


Shotts, at Leith ... o- one 1200 115 0 

Kinnell, at Bo’ness «i eee - 11460 110 0 
(The above all deliverable alongside.) 

Bar iron ... ove ove see ods 131. 

Nail rods ... ooo ove vs ove 131. 


Northern Lighthouse Service.—The steamer Pharos, under 
instructions from the Commissioners of the Northern Lights, 
left Granton on Monday to proceed on a voyage round the 
coasts to shift and rep’ buoys. Her first destination is 
the Cromarty Firth, and after completing her work there 
she will commence the pr gre J section of buoyage. The in- 
crease in the number of lighthouses, buoys, and beacons 
on the Seotch coasts during the last few years has resulted 
in the carriage of a r supply of oil and stores 
than the Pharos can in her usual rounds. A new 
steamer, however, of large dimensions, is at present being 
built by Messrs. Robert Napier and Sons, Glasgow, and is 
expected to be ready for next spring, when she will be com- 
missioned as the Northern Lighthouse steamer in licu of the 
present Pharos. 


The North Bridge, Edinburgh—Contract for the New 
Works.—At @ meeting of the Edinburgh Road Trustees, 
held on Monday last, it was finally a, to let the works 
for the widening of the North Bridge to Mr. Waddell, 


d | trade on Tees-side and Cleveland 


Bathgate. The offer, which was accepted, was 12,2761. 186. 6, 
with the addition of 400%. for extra scaffolding, according 
i The work would rE up on 


the two previously exi and the two new lines of mains 
Py M to Canniesburn have been completed, and 


ipes are now in regular use for the supply of the city. 
In the three months’ working thero hese boo 

pipes in the five miles of Piping. but no leakage from any of 
the turned and bored joints. ‘This result is very satisfactory, 
both as regards the pipes and the jointing. ¢ completion 
of the additional mains would le the ure to be con- 
siderably increased throughout the city, but Mr. Gale has 
not yet brought it up beyond what it was originally intended 
that it should be maintained at. The report was remitted 
to the Works Committee. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesprover, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
numerous attendance on 'Change at Middles ae Again 
business was flat, and No. 3 Cleveland pig was ght for 
less than 95s. per ton. It is stated that for delivery next 
ear this quality of iron can be bought considerably cheaper. 
re is no material change in the condition of the finished 
iron trade. The bigh rate of discount and the continued 
heavy cost of pig iron and fuel retard business. Buyers aro 
still ing back orders in the belief that they will be able 
to purchase on more advantageous terms. 


The Returns.—Tho Cleveland Ironmasters’ Association 
returns were issued last night. From those it re that 
there are 136 blast furnaces in the N orth of England, 128 of 
which are in operation. ee the month of October the 
total make of pig iron was 173,123 tons, being an increase of 
6045 tons upon the previous month. Maker's stocks have 
gradually increased till they have reached 59,963 tons. Ship- 
ments foreign and coastwise are active. 


New Works.—Great extensions are going on in the iron 
icularly. Blast furnaces 
are being built as follows: The by Iron Co. are build- 
ing one new furnace ; Bolekow, Vaughan, and Co. are building 
one new furnace at Eston ; Thomas Vaughan and Co. are build- 
ing two new furnaces at South Bank; Hopkins, Gilkes, and 
Co. are building two new furnaces ; Bell Brothers are build- 
ing four new furnaces at Port Clarence; W. Whitwell and 
Co. are building two new furnaces ; Rosedale and Ferry Hill 
Tron Co. are building two new furnaces; the Weardale Jron 
news are rebuil two furnaces at Tudhoe. George 
Wythes and Co. sre building one new furnace. Robson, 
Maynard, and Co. are building two new furnaces at the 
Redcar Iron Works, Coatham; T. Richardson and Co. are 
building one new furnace at West Hartlepool; the Loftus 
Iron Co. are building two new furnaces at Skinuingrove. 


The Head-Quarters of the Ironworkers’ Association,—It 
has been posed to change the head-quarters of the Iron- 
workers’ Association, whose offices at present are at Darling- 
ton. The names of several towns have been mentioned as 
the best for the association. It is generally believed that if 
aca is made the offices will be removed to Birming- 


Coal-Cutting by Machinery.—Owing to the continued 
high price of coal many persons are turning their attention 
to cval-cutting y machinery. The Hetton Coal Company 
have tried several machines, and we are informed they show 
a preference for the Gartsherrie machine. In a little time 
we may ex to see coal-cutting by machinery pretty 
generally adopted. 

Engineering and Shipbuilding —There is nothing worth 
special attention in engineoring and shipbuilding. The shops 
and yards rather more active. 


Industrial Progress in Cumberland.—The Cleveland dis- 
trict is not the only one which is extending rapidly. At 
Barrow the development of the iron trade has been as 
marvellous as at Middlesbrough. Cumberland is reaping 
the advantages of her rich mineral possessions. The produc- 
tion of coal and hematite is increasing very rapidly in that 
county, and iron works are springing up all over. 

The Pitmen and their Wages.—Nothing further has been 
done by the pitmen of Durham with to the advance 
of wages which they asked for, but which was refused. The 
men are working regularly, and no doubt they will leave the 
question of an advance to stand over for the present. 








Tus Uriiisation ov S1aG.—We notice that the pro- 
spectus has been issued of a company for the purpose of 
utilising slag, under the title of the Cleveland Slag Working 
Company. The capital is fixed at 30,0001, divided into 
3000 shares at 10/. cach. The object of this company is to 
manufacture bricks, mortar, sand, cement, conerete 
from slag treated under the patents of Mr. C. Wood, of 
Middlesbrough, and Messrs. Bodmer, of Hammersmith. 
Various contracts are entered into between the company and 








these gentlemen for the aequisition of the patents. 
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WATER-TUBE BOILERS OF THE 
MONTANA 
To rue Epitor or ExGinerrisa. 

Srn.—I have noticed with interest what has recently been 
yublished in your paper about the water-tube boilers of the 
Montana, and have been very pleased with the article on 
thera which you have reprinted from the Nautical Magazine. 
There can seldom have been an invention more thorough!y 
condemned from the beginning then Mr. Jordan's lers, 
or one carried out more obstinately in defiance of all advic« 
from competent and disinterested critics, or at greater 
expense to some one—apparently not the inventor. ‘That 
gentleman, as the Nautical Magazine says, was satisfied with 
the preliminiary trials of a section of his boiler, but certainly 
no one else who knew the result was, so far as I have heard 
But surely these boilers carry their own condemnation with 
ther from a theoretical or practical point of view 
”) manhole doors, and the absence of any circulating 
arrangements, seem alone sufficient to condemn them. 

On one important point, however, the Nautical Magazine 
seems to have been misinformed, and this I hope you wil! 
The credit of designing the ships and 
Vagazine says have been « 








allow me to set right. 
engines, which the Nautical 
successful, does not lie with Mr. Jordan, but with the manager« 
and draughtemen at Messrs. Palmer's works, and with them 
Let us not give honour where it is not due. 
I am, Sir, &e., 
As OLp JARROVIAN. 


entirely. 


Edinburgh, November 1, 1873. 





To rue Eprror ov ENSGINEERine. 


Sita,—I observe in your number for last week an account 
of the “Montana's” boilers re F rinted from the Nauti 
Vv rime There is one point in that article with which | 


do not agree with the author—that is where he finds fault 
with the feed and steam connexions, as the cause of failur: 
a regular level of water 


and the proposed remedy to insur 
in the d#ferent sections. 
There can be no doubt, as he observes, the ruptures of the 


‘ 
t 
tubes were caused by overheating, and there must have been 
a great absen yf water from the parts so injured, and this 


detect he attributes to the size and wrong position of the 








feed, an argument which at first sight may look very 
plausible; but to my view it wil t account for some of the 
tubes being very deficient of water. 

The defect, 1 ¢ nsider, lies in the 64-in. pipe connecting the 
horizontal tube being insufficient to convey the steam 





away as fast as it was generated 


We have no means of knowing what quantity of wate: 
was evaporated in the bottom row of tubes, but by comparin, 
this heating surface with ordinary furnace surface, we cat 
arrive at something near the mark. It is general y admitt 
that the firebox of a locomotive generates about two-thirds 
the steam; we cannot be very tar wrong if we assume t 
bottom tube of each section to generate five-cighths of 1 
stear the other three-eig 
tubes above. There are 7.7 equare feet of firegrate to each 
bottom tube; the fuel consumed averages in marine boilers 
20 1b. per hour, and the water evaporated equals 8 |b. per 
pound of coal, so that in the bottom tube 5 |b. 


he 


ghths being generated by the four 





be evaporated per pound of coal, so that °“ Daas 

60 
12 831b. of water converted into steam per minute. The 
volume in cubic feet of 1 1b. of water is .01003, and steam at 
SU lb. by gauge is about S) times its volume; we have 


1603 « 12.83 x 38 78.128 cubic feet of steam per minute. 


The capacity f the tube, 14) in. diameter 1.107 sq ft. x 
15=16.6 cubic feet, or a quantity of steam equal to nearly 
y, has to leave the tube every minut 





five times its capacity 
now, as the connexions at each end of the tube are €) in 
diameter, and the tube is inclined 9 in., it is quite reasonab! 
to suppose one would be a down-cast for the water, and the 
other an up-cast for the steam, 64 in. diameter=.23 aq. ft. 


iT Pee yr ; 
ind : 139.6 {t. per minute as the velocity with which 
” ’ 
23 


the steam would Jeave the tube freely; but as any engineer 
team w 1 be accompanied by a great quantity 





knows this 


of water, we can imagine a great increase in the velocity 


which must goon accelerating until it arrives at the top tube ; | 


were projected to the top tube 
y described. The steam and water 
steam passing to the superheater. and the 


no wonder, bo 
asa corres] nd 
here separate, tb 








water to the 64in. tube at the other end, where it finds its 
way down to the bottom tube again by gravity. 

Now here we have two columns of water, one ascendi: g 
the other descending—is the descending one able to keep up 
the supply? I think you will agree with me that it is not. 
The contents will be ea seething masse of semi-eteam and 
water, the rising of the feed pipes would not improve matters 
and the tubes suffer damage by overheating 

1 have taken the pressure at 501b.—the pressure used 
when the tubes gave way—but strange to say, this boiler | 
would have been more safe at 100]I than at oUlb., the 
volume of steam at 100 lb. being about one-half of its volume 
at 50 1lb., the upward rush would be greatly reduced, and 
more water w d remain in the bottom tubes, which would 


This shows h w 
r iow pressures; but t 
rdinary factor of ealety) the 


ess liable t 
t 


consequently be 
unsuitable water-tube 
higher the pressure ( wing the 
more they are to be relied ipon 

I venture the above as an explanation of the failure of the 
Montana's boilers. There are other points of importance, but 
it is not my intention at present to touch on them he 
lesson to be learned is, that every facility must be given for 
the escape of the steam and supply of water tot tubes t 


heating. 












prevent overheating. Keep this in view in water-tube boilers 
and engineers will be one st nearer to what is destined ere 





long to become the steam boiler of the future 
lam, fur, yours truly, 
Jousx Warr. 
174, Cleveland-street, Birkenhead, November 5, 1873. 
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WHEEL-CUTTING MACHINE, AT THE VIENNA EXHIBITION 


CONSTuwUCTED BY THE ChEMNITZER WERKRZEUGMASCHINEN FABRIK, CHEMNITZ 





ha 


iW 


= 


ib US SAAUO ALS 


rug illustration given above represents a wheel dividing and 
itting machine, which formed a part of the large collection 
tools exhibited at Vienna by the Chemnitzer Werkzeug- 
maschinen Fabrik, formerly Joh. Zimmermann, of Chem- 
nitz. This machine is adapted for cutting wood patterns, as 
well as for the softer metals, such as brass, zinc, tin, &c., in 
which case a cutting tooth is used, whilst the cutting and 
shaping of cast and wrought-iron wheels is effected by 
means of a rose cutter. Both these tools are provided with 
the machine, which is capable of cutting all classes of spur, 
bevel, and worm wheels, up to 3ft. 9in. in diameter for 
iron, and 5ft. Gin. for wood, and of widths varying from 
gin. to 10 in. 

The motion is transferred from the overhead gear by 
means of the two small vertical pulleys to the horizontal 
rope pulley on the machine, which drives, by means of spur 
wheels, the spindle carrying the cutter. This spindle is fixed 
to a slide, which is moved horizontally, but only in one 
direction, by means of the gearing in connexion with’a screw 
spindle, whilst the slide has to be moved back by hand 
alter the wheels have been put out of gear. 

The wheel to be cut or divided, is fastened to the dise 
shown in the engraving; on the shaft of this dise is mounted 


at the other end the large spur wheel, which gears into an 
endless screw sliding upon a shaft running alongside the bed 


thine. One of the handles shown on the right- 
of the machine is used for turning this shaft, 


fthe m 
hand sid 








and by differently arranging the change wheels op the le/t 
band side of the machine, any desired pitch may be obtained 
The second handle on the right-hand side of the machine is 











ARB 





Rit: HH ee! 
Wea Add i Jide tidal 


used for working a screw by means of which the wh 
tool-holder can be moved forward and backward dur 
operation of cutting screw wheels. The arrangement 
machine is good, the different parts being well proportionee 
and the work ! al to that of the best Con'isental 
tool makers. 


f the 





= SS = 


BRISBANE BRIDGE. 
To tax Eprror oF EnGIngerina. 

Sim,—Your last number contains a short paragraph re 
specting the completion of this work, yet unfinished, which 
has occupied seven years in construction, and bas cot 
about treble the original estimates. The story is well know 
as it has been ventilated in the Brisbane journals (which ate 
conducted with great ability) for years past. 

Having in conjunction with my old pupil and friend, Mr 
N. Kinipple, obtained a premium for one of the three selecte 
designs—cylinder columns and 100-ft. wrought-iron girders, 
with timber platform and wrought-iron swing bridges, w' 
stone abutments and embanked approaches on the low side 
I have no hesitation in saying that by a house like Cocurane 
and Co., and others, the bridge might have been built in ope 
half the time, at less than ha!f the cost, and yielded a go 
profit. The tolla if I recollect aright, are likely to amoe 
to from 5000/. to 10,0007. per annum. 

I am yours truly, 
W. B. Repmax, Mem. Inst. C.E 

25, Great George-strecit, Westminster, 5.W. 

Nov. 6, 1873. 


——a» 
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A CAUTION IN THE USE OF DERRICK 
CRANES. 


An accident which occurred to a derrick crane 
some time ago may be made instructive in directing 
attention to a point not much considered by those 
who use such roachines, 

The crane in question was one of Henderson's 
patent, with a lifting power of 4 tons and an extreme 
radius of 40 ft. It was being used to drag out a 
log of timber from a stack at some distance, and at 


the time of the accident, the lift chain was attached 
to the log at a point about 105 ft. from the centre 
of the crane, while the derrick was raised to about 
an angle of 70 deg., or very near its highest working 
position ; but before the log was got out, a portion 
of the crab gave way and the derrick fell, fortunately 
without doing any seriousdamage. As the accident 
was not likely to have occurred unless an unusual 
strain had come on some particular part, it was con- 
sidered necessary, by the maker, to investigate the 
matter, in order to ascertain the immediate cause of 


the breakdown, and the results of the inquiry were 
as follow : 


Fig. 1 shows the general arrangement of the crane 


when used for a perpendicular lift, with the lowest 
and highest positions of the derrick, and the method 








It may be stated in passing that in this arrange- 
ment of crane the highest position of the derrick is 
fixed at 75 deg., not merely on account of a lift 
being seldom required closer to the stem than is 
due to that elevation, but also because at a few 
degrees above 75 deg. the strain on the support- 
ing chains would be diminished, until it became 
equal to that on the lift chain, and if the derrick 
were raised still higher, the strain on the lift chain 
would be more than that required to support the 
derrick, which would then fly back towards the 
stem. 

The position of the crane, at the time of the 
accident, is shown in Fig. 2, with the derrick a ¢ at 
an angle of 70 deg., and the lift chain attached to 
its load at ¢. ‘The strain on the derrick chain is 
determined by the parallelogram ¢ ¢/g, in which ¢¢ 
represents the strain on the lift chain, which, as the 
crane was somewhat heavily loaded, may be assumed 
to be 4 tons; then ¢ for eg represents the force re- 
quired to support the derrick, amounting to 133 
tons, and deducting cf as before, for the portion 
borne by the lift chain, equal to 4 tons, the re- 
mainder g / will give the strain on the derrick chain 
alone, or 133-493 tons, nearly ten times greater 
than it is with a perpendicular lift when the derrick 
is in the same position, This great additional 














eZ 


of computing the varying strain on the derrick 
chain ; «4 is the stem and vertical axis on which the 
crane turns ; ae the derrick ; ¢ d the lift chain 
passing over a pulley at c, and thence to the top of 
the stem 4, where it passes over another pulley and 
down to its barrel at a. The derrick chain is 
attached to the point of the derrick at c, and passes 
over a second pulley at J, thence down to a second 
barrel at a. By this arrangement the force re- 
quired to support the derrick is divided between the 
lift and the derrick chains, the amount due to the 
former being in all cases equal to the weight lifted 
atd. When the derrick is at its lowest position, 
or at an angle of 30 deg. as ac, a load of-4 tons on 
the lift chain may be represented by the line ce, and 
the side ¢g of the parallelogram ¢e fg will show the 
amount of strain on the two chains supporting the 
derrick. If from ¢g a portion ch equal to ce be cut 
off, it will represent the portion of the strain borne 
by the lift chain, and g/ that borne by the derrick 
chain, without allowing for the weight of the derrick 
itself, but when such allowance is made the strain 
on the derrick chain alone is found to be practically 
equal to that on the lift chain, viz., 4 tons. As the 
derrick is raised the strain on its supporting chain 
diminishes, until at a angle of 75 deg., its highest 
position, as at ai, when, if i# represents 4 tons as 
before, the portion ma of the parallelogram i &/ m 
will represent the amount of strain due to the 
derrick chain, which, with an allowance for the 
Weight of the derrick, is a little under one ton. 
It is evident, therefore, that there cannot be more 
than a strain of 4 tons on the derrick chain with a 
perpendicular lift of 4 tons. 


a 

/ 

A 
H 
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strain had to be resisted by certain portions of the 
crab, as shown in Fig. 3, in which a 4 is the derrick 
barrel, made in the form of a fusee, in order that 
the chain may move at different velocities at dif- 
ferent parts of the traverse, while the derrick is 
being raised or lowered, so as to give a horizontal 
motion to the load during either operation (the chief 
peculiarity of Henderson’s patent cranes), one 
result of this arrangement being that the strain on 
the shaft, &c., caused by the leverage or radius of 
the barrel, is nearly equal in all positions of the 
derrick. When the derrick is at its lowest posi- 
tion, and the strain greatest (under ordinary cir- 
cumstances), the chain leads from the small end of 
the barrel a at a radius of 3}in., but when the 
derrick is at its highest position and the strain least, 
the radius at which the chain acts at 4 is Sin. The 
barrel is made to revolve when required by means 
of its spur wheel ¢ gearing into another, not shown, 
and when necessary the wheel is held fast by the 
pawl d, supported from a boss on the crab cheek at 
e. This portion of the cheek, although of og a 
strength for ordinary work, proved insufficient for 
the great extra strain put upon it, and it was 
wrenched away, leaving the wheel and barrel at 
liberty to revolve, and allowing the derrick to fall. 

If instead of using the derrick in its highest posi- 
tion, it had been in its lowest position, as at i in 
Fig. 2, the respective strains i ¢ and i m would have 
been 4 tons and 6} tons, giving an actual strain on 
the derrick chain itself of 64—4=24 tons, or less 
than one-third of that due to the highest position of 
the derrick, and little more than half the strain 
produced by a perpendicular lift. 


Another advantage, although in a less , in 
such a ease as that under consideration, is obtained 
from using the derrick in a low position, on account 
of the lift chain acting with less leverage to over- 
turn ‘ae ve when the derrick is low than when 
it is high, proportional leverage in the two posi- 
tions being as the perpendiculars o p and 0 g, Pig. 2, 
or as 3 to 4, thus relieving the stays and the sup- 
ports of the stem to a material extent. 

It thus appears that in dragging a weight from a 
distance by means of a derrick crane, the derrick 
ought always to be at or near its lowest position. 








HYDRAULIC MOTORS AT THE VIENNA 
EXHIBITION.—No. UL 


In our former articles we mentioned as one of 
the principal exhibits of hydraulic motors the group 
of turbines, ceutrifugal pumps, and water-ejecting 
apparatus, erected in the German department of the 
Machinery Hall, by Messrs. Nagel and Kaemp, of 
Hamburg ; and having given in the articles men- 
tioned above, the general arrangement of Messrs, 
Nagel and Kaemp's exhibition, we shall now de- 
scribe in detail their various turbines, centrifugal 
pumps, and other apparatus of which this exhibition 
is composed, The whole group contains altogether : 

a. Four turbines, namely : 

l. A partial turbine, with movable guide 
bucket apparatus, and an outside diameter of 
2100 millimetres (6 ft. 10.67 in.) 

2. A turbine of 930 millimetres (36.61 in.) 
outside diameter, with full delivery for the wat: r 
and a complete arrangement of sluices. 

8. A turbine of 1100 millimetres (3 ft. 7.3 in.) 
outside diameter, with partial delivery for the 
water, and with horizontal axis and adjustable 
sliding valve. 

4. A turbine of 550 millimetres (1 ft. 9% in.) 
outside diameter, with partial delivery for the 
water, horizontal axis, movable guides, and 
regulator for buckets. 

4. Two centrifugal pumps, namely : 

5. Centrifugal pumps of 500 millimetres 
(19.68 in.) outside diameter, with horizontal 
axis, outside guides, and eccentric casing. 

6. Centrifugal pump of 450 woillimetres 
(17.71 in.) outside diameter, vertical axis, and 
outside guides. 

c. Three examples of water-suction apparatus, 
namely : 

7. Apparatus for emptying chambers of 
turbines. 

8. Water-ejecting apparatus for the prelimi- 
nary filling of the centrifugal pump No. 6. 

9. Steam-ejecting apparatus for the pre- 
liminary filling of the centrifugal pump No. 5. 

We shall begin our description with the only 
machine of Messrs. Nagel aad Kaemp not set to 
work, and that is the turbine with partial delivery 
for the water, movable guide bucket apparatus, and 
an outside diameter of 2100 millimetres (6 ft. 
10.5 in.), 

Turbines with full delivery for the water, that is 
to say, with a delivery distributed over the whole 
circumfcrence of the wheel, are generally applied 
with advantage for moderate heights of fall, whilst 
turbines with a partial delivery of the water are best 
used for a great height of fall, because the former 
would become for great heights of fall too small, 
and would have to run too fast, whilst the latter 
cannot satisfactorily be applied for small heights of 
fall on account of being too large, therefore too ex- 
pensive. The best known and most extensively 
applied kind of turbines, with partial delivery for 
the water, are the tangential wheels, in which the 
water is admitted from the outside and delivered 
from the inside. All Messrs. Nagel and Kaemp’s 
turbines, with partial delivery, have, however, an 
inner admission and an outside delivery. fo tan- 
gential wheels the water approaches the axis of 
the turbine by passing through the guides and the 
buckets, working thus in opposition to the centri- 
fugal force ; whilst in Messrs, Nagel and Kaemp’s 
turbines, with partial delivery, the water follows the 
direction of the centrifugal force. 

We publish on the following page, Fig. 1, a 
drawing of the outside view of Messrs. Nagel and 
Kaemp’s turbine with partial delivery. The water 
passes through the iron admission pipe from 
below into the guides, which surround aavularly 
the circular part of the mouth of the pipe, and 
which can be moved round the latter by means 
of wheel gearing, in such a manner, that accord- 





ing to the requirements, more or less guides are 
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opened for the admission of the water. The ad- 
mission chamber, covered at the top with a bell, 
is provided at the circumference with two rect- 
angular ports of equal section, and placed diametri- 
cally opposite to each other. If the annular guide 
apparatus occuptes its position on the extreme right, 
these ports are entirely closed, while by turning the 
apparatus to the left, an equal number of guides on 
each side are placed simultaneously before thé 
opened ports, thus admitting the water through 
two, four, six, eight, &c., guides, as may be required 
Nothing can be said against this arrangement from 
a theoretical point of view, and it appears to offer 
great practical advantages. In the first place it is 
certainly of advantage to be able to observe the 
delivery of the water at the guide wheel, whilst 
further, all working parts are accessible on account 
of the water being admitted from below, whence 
the guide whee l, with the shaft, may he lifted in a 
most convenient manner, and the bearing and pin 
maybe at o examined and taken out. ‘The 
symmetrical arrangement of the guide apparatus 
prevents an unequal pressure of the water upon 
the shaft of the turbine, whilst the moving of the 
guide apparatus by means of wheel gear appears to 
be simple and easy 

The next example, a turbine (see Figs. 2 and 3. 
next page) with full delivery of the water and 
an outside diameter of 930 millimetres (36.6 in.), 
is built according to the old system of Fourneyron, 





on the 


inasmuch as guide and bucket wheel are in the same 
horizontal plane, that is to say, the guide wheel is in 
side the bucket wheel Lhe admission of the water, 
however, into the guile wheel takes place be low, 
and the turbine is provided with an adjusting 
arrangement for the sinuitaneous regulation ot 
all the guides and buckets, whence the turbine 
works with a nearly constant percentage of effect, 


independent of the quantity of water admitted 
A practical advantage of the admission of the water 
into the guide wheel from below, and of the appli- 
cation of the inner guide wheel, is the complete 
counterbalancing of the pin of the turbine, as the 
pressure of the upper water acting unde the wheel 
disc may be used for counterbalancing the 
weight of the turbine wheel and axle.” Further 
alvantages are the eaay a ato ail parts of the 
guide and bucket wheel, after the 
lifted off. the free and always visibl delivery of 
the water from the bucket whe l into the chambers 
of the turbine, and finally th application of these 


latter has been 


turbines for a very low height of fall, as stated by | 


the exhibitors. who say that one of these turbines 
works with a height of fall of 6 in 
a mill with one stone. 


The arrangement by means 


. and drives 


of whi h all the cuide : 


and buckets may be simultaneously fixed in a per 
fectly equal position as regards height, is very in- 
teresting, as each position secures, from a theoretical 
point of view, the correct delivery and guidance of 


the water, and the correct passage of all sections 

from the guide to the bucket wheel, whilst we shall 

be able to point out some practical advantages. All 

the guides are firmly fixed to a cast-iron plate 
le 


which closes the guides at the top, and which is 
called by Messrs. Nagel and Kaemp the “ guid 
plate this plate is raised and lowered with th 
guides by the adjusting arrangement, whilst both 
the plate and the guides are guided vertically in the 


lower compartment between gu le brackets, which 
form the lower partition for tl guide buckets 
The changing of the position of the ** guide plate” 
produces, therefore ulso an alteration in the position 
of the guide wheel. In a corresponding manner 
the alteration in the position of the bucket wheel 
is effected as follows: Between each pair of buckets 
is fitted a plate which can be moved vertically 
All these plates are placed at the 
same height, and they are fastened at the inside to a 
common ring, and at the outside to a ex | 


whilst the inner ring is conne 


up and down 


mmon bell 
ted with the bell by 


means of bolts which project through the ‘ guide 
plate.” The bell, w h is guided by the axle of 
the turbine, serves as a cover or protection of that 


part of the bucket wheel into which 
not admitted. ‘The raising and lowering is effected 
by the same mechanism which moves the guide 
late, that is to say by means of a shaft, with which 
Poth the bell and the guide plate are connected by 


cranks and rods. In the same manner as the guide 


® In turbines of the ordinary Henschel-Jonval type, where 
the guide wheel is placed above the bucket wheel, the reverse 
takes place, as is known. The pressure of the water has to 
be added to the weight of the turbine wheel, and the pin is 
loaded doubly. 


the water is | 


plate alters and determines the height of the guides, 
the bell fixes the height of the buckets, so that 
turning the shaft above mentioned alters simul- 
taneously and in an exactly equal manner the height 
of the guide and bucket wheel. The position of 
the guide plate and of the bell can be altered dur- 
ing the working of the turbine, as well as during 
the time the latter is put out of gear. We should 
mention here the ingenious arrangement adopted 
for greasing the pin of the turbine, which is kept 
always surrounded by oil. }This pin is not fixed 
to the axis of the turbine, but to the lower guide 
for the movable guide plate, whilst the metal bear- 
ing is fastened to the hollow axis of the turbine. 
Pin and bearing are surrounded by an oil-box, 


Ny 
horizontal axle, movable guide wheel apparatus, and 
radial adjustment of buckets is, with respect to the 
arrangement of the guide wheel apparatus, similar 
to the one first described, from which it differs 
however, by having the axis arranged horizontally. 
and by the annular guide wheel apparatus being 
provided, not with diametrically and symmetri. 
cally arranged ports opposite to each other, hut 
with guides placed on one side, whence a one. 
sided pressure upon the axle of the turbine is 
produced. As the turbine is, however, of small 
dimensions only, this pressure does not appear to 
be of any consequence. ‘The horizontal shaft hag 
also in this case been adopted merely for the prac- 
tical convenience of erection and fixing, We should 
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which is closed towards the outside by a seal from 
the tail water. The oil is introduced through the 
| hollow shaft from the t yp and through a tube into 


| the oil-box, in the upper part of which the oil ac- 
| cumulates, and is pressed constantly against the 
| fri tional surfaces by the water outside and below 

| 


All dirt or particles produced by the wear of the pin 
and the bearing fall off, whence the surface of con- 
tact between pin and bearing remain always clean 
The turbine of 1100 millimetres (43.30 in.) outsids 
| diameter, with partial delivery, horizontal axle and 
| adjustable valve, Figs. 4 and 5, has 
been designed, according to the statement of the 
exhibitors, for practical requirements and not for 
theoretical advantages. It is specially built for 
the colonies, and for distant countries where no 
| skilled workmen for its erection are to be found, 
for which reason the turbine is sent out entirely 
put together, so that it can be placed at once on 
the foundations and set to work. The Figs. 4 and 
| 5 (see next page) represent this turbine, the hi 
axle of which is 
frame In this construction also the 
vdmitted into the bucket wheel 
periphery through a number of guides, 
| be ope ned or shut by a slide valve, common to all, 
} and placed over the guides, ‘This turbine has been 
| designed for great height of fall, and the exhibitors 
| state, as an example, that one of these turbines has 
| been applied, in Hungary, to a height of fall of 
| 140 tv., producing an effect of 35 horse power, and 
weighing only 18 cwt. 
The turbine (see Figs. 6 and 7) of 550 millimetres 
; 
21. 


69 in.), with outside diameter, partial delivery, 


as shown by 


ri 
carried on a cast-iron 
water 18 
from the inner 
which can 
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not omit to mention here the radial adjustment 


of the buckets, an arrangement connected w 
this turbine and based upon an original and 
nious idea, namely, that of using the direct 
the water com ng trom the bucket wheel for t 
regulation of the turbine We have already severa 
times mentioned that all the turbines by Messrs 


Nagel and Kaemp are designed in such a! 
ner that the delivery of the water from the | 


wheel can always be observed during the w 
of the turbin Messrs. Nagel and Kaemp 
this arrangement as a great advantage for th 
ulimit that this orig! 
ingenious arrangement of bucket adjustment 
tifies their claim perfectly It is known that 
in a turbine on Fourneyron’s system the water wul, 
when the maximum useful effect is obtained, pass 
radially from the bucket wheel, but nearly ficaity 
in a turbine of the Henschel-Jonval system. 1, 
however, a turbine does not work with the maximum 
effect, the water is not delivered radially or verticany 
respectively, but at an acute or obtuse angle. Messrs 
Nagel and Kaemp have turned to account this 
change in the direction of the discharged water for 
the self-acting regulation of the turbine, by placing 
an apparatus with wings in the current of the dis- 
charged water - 








struction, and we must 





this apparatus places itself always 
in the direction of this current, and acts also in thes 
positions on that of the sliding sluices. 

In the turbine exhibited at Vienna, the regulating 
or adjusting apparatus is fixed in the following 
manner: The bucket wheel of the turbine 1s suf- 
rounded by a number of radial buckets, which form 
together another wheel, moving freely on the ax 





wh 
mo 


pr 











Nov. 14, 1873.} ENGINEERING. 





391 #4 











TURBINES AT THE VIENNA EX 


CONSTRUCTED BY MESSRS NAGEL AND KAEMP, ENGINEERS 








a 
/ 
/ 


a 


AIA 


| 
| 










s e000 mmm BEET 


COUT em EN 


VELL 
MY ijt Z 





J 


= 


= - ln | 
wif, i ny y 
& ; 

y, BA 
tif ya AN 
- Wh 
— : sence cnalldbanatn 

; rT = 








Fie. 6. Fria. 7. 
of the turbine, and being connected with the guide; apparatus. During the normal working of the 
Wheel by several spur wheels, whence any angular | turbine above mentioned, the water passes radially 
movement of the regulating wheel produces also a| out of the bucket wheel; the water passes also 


Mii WY) YM 





HIBITION. 


, HAMBURG. 


"GY 


io 


~ 


ty 


NS 


Fra. 3. 


without any side pressure, whence the regulatin 
wheel remains stationary, while the turbine is 
running. If now the normal speed is interrupted, 
and the turbine begins suddenly to run too fast, the 
water passes with an acute angle from the bucket 
wheel into the regulating wheel, pressing thus against 
one side of the radial guides of the latter, and turns 
therefore to the left. This movement is transferred 
by the spur wheels mentioned above, to the guide 
wheel apparatus, in such a manner that the admis- 
sion of the water is altered until the normal speed 
has been obtained again, that is to say, until the 
water is again discharged radially from the bucket 
wheel, when the regulating wheel becomes once 
more stationary. A similar effect is produced when 
the speed of the turbine is suddenly diminished, in 
consequence of which the water is discharged under 
an obtuse angle, and turns the regulating wheel to 
the right, producing thus an opening of the guides. 
The action of this apparatus was shown on the 
turbine exhibited at Vienna in a very clear thorough 
manner, by the use of a brake by means of which 
the normal speed of the turbine could be inter- 
rupted. 

We have now described in detail the four turbines 
exhibited by Messra. Nagel and Kaemp at Vienna, 
and shall have to speak in our next article of their 
centrifugal pumps and other apparatus. 





MINERAL FUEL AT THE VIENNA 
EXHIBITION.—No. II. 

Tue coalfields of Transleithan Austria, namely, 
Hungary, Croatia, and Transylvania, are also 
scattered over a great area, and consist principally 
of Tertiary deposits, though older formations con- 
taining coal-bearing strata, are not excluded. Of 
these latter we find a small carboniferous basin be- 
longing to the Keuper formation in the upper valley 
of the Neutra river near Handlowa and Kostolan, 
from which localities Count John Pallfy exhibited 
some interesting specimens, and a similar, though 
smaller deposit of coal is known somewhat south. 
ward at Obitz, near Aranayos Marotsh. One of the 
most important colliery districts of Hungary is that 
of Fiinfkirchen, which is situated in the corner be- 
ween the Danube and the Save river. From here 
numerous exhibits of coal were sent by the Hun- 
garian Steamship ge oe the Danube Steam 
Navigation Company, the Varallja Coal Company, 
and others ; the annual production of an excellent 
kind of coking bituminous coal is computed at 
about 150,000 tons. This coal formation is the 








Proportionate angular movement of the guide wheel between the radial guides of the regulating wheel 


Lias, which is composed of sandstone and shale, 
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al seams, some of which are 
It stretches north-east of 
nd near Szabolesa, Samogy, Vassas, 
Pecsvar, Nadasd, and Varallija the coal measures come 
partly up to surface, while they are partly covered 
by Jurassic limestone and some Tertiary strata. This 
coal is of the utmost importance for the steam naviga- 
tion of the Danube, and large trophies of it, and 

f coke and patent fuel made from it were exhibited 
vy the Dar ube Steam Navigation ( ompany. Other 








portant deposits of older coal formations are 
found in the Banat, near Reschitza and Oravitza, 
where extensive collieries are worked by the Austrian 
State Railway Company Che real coal measures 
are found here near Reschitza, extending over the 
neighbourhood of the Berzawitza valley, and con- 


1 four profitable coal seams of 
24, 54, 5, and 5} ft. thickness. Though the coal is 
of good quality, the beds are often divided into 
strata by interpositions of black band and shale 
f their bulk is considered 


and only 60 per cent 


Sinnersdorf and Pinkafeld, and again south-west ]in Prussian Silesia, in Moravia, and Galicia: ; 
of Warasdin, beds of lignite and glance coal oceur | stretches along the Prussian frontier for about 19 
near Ivanec, Pleinenseino, Granec, and Krapina; the | miles, with a width of about 6 miles, and covers 
mines at the latter places are, however, insignifi- | over 100 square miles of country. It is estimated 
cant, and they wait for a better opening by new) to contain about 86 ft. of coal, with more than 4959 
railways. | million tons, down to a depth of only 50 fathoms. 
We have next to cast a glance at the beds of | The principal collieries on the southern part of the 
mineral fuel found in the provinces of Croatia, Scla-| basin are those of the estate Sielce, and of Count 
vonia, and the military frontier. In the vicinity of | Renard; on the northern side those of the Russian 
Agram, we meet first with the Tertiary formation of |Government at Dombrowa, of Von Kramsta, at 
Samobar and Bregaua, west of that town. It con.|Gzichow and Zagorz, and of Pringsheim and Co. 
tains a considerable seam of very good lignite, | at Mielowice. The greatest mines which are worked 
which is worked for the glass works of the neigh- | underground, are at Niwka, near Myslowitz, Sielce. 
bourhood South-east from Agram are the coal | and Mielowice; the Max seam at Dombrowa, which 
basins of Ivanec and Kravarsko; at the former is | is 60 ft. thick, is, however, worked open cast. The 
the brown coal, 5 ft. to 18 ft. thick; in the latter| Imperial Board of Mine Directors of Wester, 
are found two seams of 10 ft and 3 ft., which econ-| Poland, Jan Zeitler, and Brothers Bauerherz wer, 
tain a coking kind of lignite-like brown coal. In| exhibitors of coal and coke from this district. Th, 
Sclavonia, near Pozega, a seam of black Eocene pitch | produce of this basin is greater than from all the 
coal, 24 ft. thick, at Bogdan, one 12 ft., and at Gra-| rest of Russia, being over 25 million poods, or 
distje, one of 12 ft. thickness, are known to cover a 430,000 tons per annum. 
considerable area. The time has not yet come toex-| The coal formation of the South of Russia has, 
tract these mineral treasures with profit, for the want | very considerable extension in the Government dis. 
of industrial establishments in these regions. The | trict Kathermoslaw, and the country of the Donski 








to be coal The coal measures are covered by 
red sandstor ind the latter by strata which 
helong to t Lias, and are carboniferous at 
Doman and Reualb, where two seams of good coal, 
6 and 4 ft. thick, ar worked The output in| 
1872 was over 0.000 tons [The same formation 

found at Steyerdorf, near Oravitza, resting upon 
red sandstone, and containing five seams of 6, 44, | 
to, Y-32 und 39 ft. ré spectively ; it extends over | 
6 miles in the direction from N.N.E. to 8.S.W., and | 
is one mile wid The coal is black, cokes well, and 
gives 60 per cent. of hard coke with 8 per cent. of 
ashes it used at the smelting works of the com- 
pany | produce in 1872 was somewhat over 
180.000 tor Carboniferous strata of Lias are also 
found at Szaszka, Isvorlung, Mehadia, Orgaschu 
Rudina, Drenk Kibenthal, and Plavisevica 
cuth-east of Ora : 

Hav ng lor with the older coal d posits we shall | « 
now look at the Tertiary basins of Hungary, whicl 
as a rule, contain black glance coal and lignite of 
excellent quality 

On the southern ak pe ¢ fthe ¢ ir} athian moun 
tains, which are chiefly composed of Cretacean 
andstone cliffs, we meet with a few unimportant 
Miocene coal deposits at Tordosin and Lissek, north 
of Ruttek, in the upper Arva valley; again, at 
Leutachau Banska and Milhalovee, north of 
Kaschan, and near Kirva and Huszth, in the Mar 
maros kewise at Avas and Nagy Banya. Of 
greatest my rtance, however, is the central basin 
north of the Matra and Buk mountains, which is 
traversed by the Zagyva river and its tributaries 
Lhis } n filled and surrounded by trachyti 
tufas, which themselves are covered again by 
Miocene rata, contatr ¢ from one to three beds of 
exces nt cK Plan coa Such is the case west 
from Miskolez, at Arlo, Varkony, Bator and Dios 
Gyor At Varkony the coal is 20 ft. thick, and at 
Pios Gyor, 8 ft lhe most important deposit is that 
of the Zagyva valley, between Kis-Terenne and 
Kis-Arany. which is intersected by the Northern 
State Kailway i ire three seams, with about 
24i f work Matra-Novak, Matra- 
Sze Kis-Terenne, S o-Tarjan, and Kazar, which 
y | { f first-ra lertiary coal 
I ' pal « tors al he Sa Tarjan and 
k i ‘ inpan'es extens coalfield 

| l y the A Ger Bank 

Ila s bas exist nortl t 
Bala Gya at Ovar and Zelli, and south of 

‘ i 1 N ty ind Godo near Pesth 
\ t nport t ul cist is that of Gran, on 

le of the Danube Here a seam, thre 
vor} | it 18 sometimes 

h i uia y 

hich ve fathoms Su st 
‘ ‘ Dorogh, Tokod 
Kajot. N ! Luna i  801nUK Ll} oal 
belongs to the oes formation, which is, however, 
covered by Miocene strata, with two other small 
seams Vhe : ated to cover an area of 

2 i } want of 
good communi about 100,000 tons 
Between the coal basin of Gran and the great | 
Balaton lake, brown coal is known at Zsemlye, | 





Csernye, and Papa, and only worked on a small 
scale. But a very large deposit exists at Brenn- 
berg, near Oedenburg, west of the Neusiedel lake. 
Here a bed of from 60 ft. to 120 ft. thick is worked 


extensively, and yields a very good black glance coal. 
A similar fuel, partly mixed with lignite, is found 
at Zillingdorf and Potsching, and 4 little south, at 


same holds good for the brown coal mines at New | Cossacks. It stretches from south-west of the 
Gradiska, Malino, and Ciglenik, where six seams, | Donetz river, along the Sea of Azof, over a belt 
6 ft. to 8 ft. thick, containing over 900 million|}180 miles long and 100 miles broad, covering an 
tons are sunk through. Exhibitors from these pro- | area of 20,000 square miles. It rests on the soutl 
vinces were the Ivanec, the New Gradiska, the | upon crystalline rocks, is chiefly composed of sand- 
Petrovagora, and Radoboy coal companies, and | stone and shales, with over a hundred coal seams, a 
Messrs. Popovits, Steiner, and Angeli, of Pozega, | is covered towards the north and west by Permian 
Oscar Pongratz, of Agram, and David Fuchs, of | and Cretacean, and towards the east by Cretacean 
Kopreinitz and ‘Tertiary, rocks. Very good geological maps of 
Lastly, in the province of Transylvania we meet | that district are published by the Brothers Nossow, 
with a considerable coal deposit in the Zsill valley | Councillor of State Antigoff and General Von Hel- 


at Petrilla, Petroszeny, and Zsilly. This basin, |mersen. The seams are not very thick, and consist 


; 


which stretches nearly thirty miles from north-east |in the eastern part of the coal basin, that is, in the 
to south-west, contains seven beds of excellent |country of the Donski Cossacks, of very pure an- 
black Tertiary coal 2 ft. to 24ft. thick, and is |thracite; towards the west, near Katharinoslaw, of 


mputed to contain 450 million tons Part of |coal, of which, a small quantity is bituminous, and 
the coal cokes very well, and is fit for the use of is suited for making coke. The total output 
blast furnaces. A very good exhibit of this|of this basin in 1872 was 20,180,000 poods, or 
valuable fuel was made by the Royal Administration | 325,000 tons of coal and anthracite. ‘This extensive 
of Petroszeny. Other coal deposits are known to |formation has hitherto been but little explored, 


exist near Hermannstadt, at Michelsberg, Talmes, | but it is well known in a few special basins, and its 
ind Sebes, and near Kronstadt, at Holbach, | features are described in Von Helmersen’s paper, 
and at Schissburg, on the | ‘*‘Des Gisements de Charbon de Terre en Russie.’ 

Kokel river. At Holbach and Neustadt the coal is The Gruschefka basin forms an oval 7 miles long 
probably Liassic, like that of Steyerdorf mentioned | by 5 miles wide, and contains four seams, of which 


Illjefalva, and Barot, 


above. Exhibitors from this region were the Kron- | the two lower, with 38in. and 32in. of coal, are 
lt Mining and Smelting Company, and Peter | profitable. The seams are imbedded in sandstone and 


sta 

Schnell and Edward Zaminer, of Kronstadt. With |shale, have a slightly inclined position, and contain 
these last mineral deposits we finish our review of | first-class anthracite with 86 to 90 per cent. of 
the coalfields in the Austro-Hungarian Empire; |carbon, and only 1.5 to 4 per cent. of ash. The 
and we propose to look now at the exhibits of the | produce of this basin was in 1872 12,400,000 poods, 


great empire of ** All the Russias.” lor about 200,000 tons. The Sadki basin, a few 

Russia, thongh he commands an enormous /|miles north of the last, extends over 16 miles iz 
wealth of mineral fuel, is economically not sojlength and 7 miles in width, and encloses three 
far developed yet that she can greatly profit by it. | beds of anthracite, 63in. 36in., and 3] in. thick, 
Her industrial requirements, and her means of | with 86.5 per cent. of carbon, and 5.6 per cent of 
communication by the aid of steam, are still on too|ash. The basin of the river Neswitaja, about 2 
small a scale to be able to consume very great | miles west from Gruschefka, contains three profit- 
quantities of coal. Besides this, wood is still |able seams of anthracite, 40in., 35in. and 42in 


abundant and cheap almost everywhere, and in|thick. ‘The fuel is excellent, being composed of 89 





spite of the wonderful industrial progress which i to 9] per cent. of carbon, 6 per cent. of gaseous 
the Eastern Empire has made since the conclusion | parts, and 3 to 4.79 per cent. of ash. The Novo- 
of the Crimean war, the time is still distant when | paulowsk basin stretches between the town of that 
its vast mineral] resources | be properly utilised. |name, and Romenka, over 45 miles, with thirteen 
Uh weording to Skaljkowski’s ‘ Tableaux Sta- | profitable seams, which are 36 in, to 40 in. thick on 
tistiqui le l'industrie des Mines de Russie’ in |average. Although the anthracite is of very good 
IS7 1, the total p! miues f coal and brown coal was quality, it has up to the present been but little 
only 50,654,562 poods, or somewhat over 800,000 | utilised, as is the case with the former two basins. 
tons {t the Exhibition we received, however, a|Of more importance is the Bulawino basin, in the 


very fair impression of the mineral riches of Russia |country of the Donski Cossacks, which in 15/2 
through the exhibits of the Mining Committee of | yielded above 26,200,000 poods, or about 100,! 
the Ministry of Finance of St. Petersburg, which |tons of coal and anthracite. It contains about 


showed a great collection of geological maps and |ten profitable seams, of 28 in. to 42 in. thickness, 
sections, and of statistical and other publications |and gives employment during the winter montas 
regarding the mining industry of Russia. Another|to about 5000 men, who come from the neigh- 
illustration was also afforded by the collection of | bouring provinces and return in May, when the 
mineral fuel from the Governments of Esthland, | field work begins. It is clear that under such 
St. Petersburg, Nowgorod, and Twer, exhibited by | unfavourable circumstances no great benefit can 


Paul Alexejeff, colonel of the corps of Mining |be derived from mining coal in that district, a 
Engineers The geological exploration of the |the mines are almost wholly deserted in summer. 
empire is principally due to G. Von Hlelmersen, |The exhibitors from the coal basin of Southern 
general of the corps of Mining Engineers, under | Russia were the Lugan Coal Company, Peter Gu- 
whose intelligent direction the Geological Survey | bonin, of Katharinoslaw, and Jacob Poliakoff, o 
has been going on during nearly thirty years. Taganrog, who showed at Vienna very good samp! 
There exist four great basins of the coal mea-| of anthracite coal and coke. 





sures, viz., in Poland, in Southern Russia, in Central The coal formation of Central Russia was only re- 
Russia, and in the Ural Mountains, and a few] presented by Colonel Alexejeff and the Murajow24 
emaller ones of younger coal formations, such as |Coal Company of Rjaesan, This coal basin covert 


Lias and Miocene an area of nearly 80,000 square miles in the pro- 


The great coal basin of Poland is the eastern | vinces of Nowgorod, T'wer, Moscow, Kaluga, ‘Tula, 
tinuation of the vast deposit which we have met | and Rjaesan, and it sends off a narrow branch bast 
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towards the north, through the provinces of Now-|70 miles cast from Orenburg, a lignite bed, 9 ft. 


gorod, Olonetz, and Archangel to the White Sea, 
this branch, however, only consisting of mountain 


| 
| 


thick, and containing over four million tons, is ex- 
plored at the Jar-Kue wells. Brown coals have 


limestone. The coal measures overlie the Devonian | also been discovered in the Kirgise steppe, on the 
limestone formation in the southern and western | Mangyschlack peninsula, on the east of the Caspian 
a, and they are partly covered themselves by | Sea, in Kamschatka, and the island of Sachalin, on 
ermian, Jurassic, Cretacean, and ‘Tertiary rocks. the Pacific, where a seani of excellent black glance 
The coal seams rest in some parts, as in the case of | coal, 4 ft. thick, is worked for the use of Russian 
Malowka and Tewarkowa, in the province of ‘lula, | steamers in Eastern Asia. This short review will 
immediately upon Devonian limestone, and they are | show that Russia, though she is not yet so far ad- 
on an average 40 in. to 45 in. thick, though of very | vanced as to feel the necessity for large quantities 
variable quality, On the south side of the basin, as| of coal, will be able to supply herself as soon as 


at Murajowna, excellent gas coal is raised, but near | 


Moscow the quality seems not to be satisfactory. 
It is rather curious that this coal, though un- 
questionably belonging to the old coal measures, has 
many features in common with the ordinary Miocene 
brown coal. The annual output is about 5,000,000 
poods, or about 80,000 tons. 

The coal formation in the Ural mountains forms 
on the European slope a narrow band, which begins 
in the north on the White Sea, and runs parallel] 
with the mountain chain as far as Orenburg, near 
the Caspian Sea, while on the Asiatic side only 
isolated patches of it come to surface. The coal 
beds occur imbedded in sandstone between the 
upper and the lower mountain limestone, and have 
80 far been very little explored. Some considerable 
seams, however, are found near Lovniewski 20 ft. 
thick, and Von Helmersen has proved that great 
mineral treasures are still hidden here under the 
Permian rocks. ‘This fuel will become of enormous 
importance to the development of the Russian iron 
manufacture, which is based upon the famous beds 
of magnetic iron ore in this district, and up to this 
day is solely carried on with wood charcoal, with 
the exception of the Alexandrow, Kiselow, and 
Kamsko-W otkin forges. 

If we now look at the more recent coal formations 
of Russia, we find in the south part of the Crimea 
Jurassic strata with coal, but the industrial value 
seems not yet to be ascertained. Of great import- 
ance, however, ig the Liassic coal seam of Okrib, 
near Kutais, in Transcaucasia. It is over 50 ft. 
thick, and composed of a number of strata, divided 
by shales, which have partly bituminous, partly an- 
thracitic properties. The new Poti-Tiflis Railway 
will greatly facilitate this mining enterprise. 

Tertiary brown coals and lignite are found in 
Poland in the valley of the Vistula and its tribu- 
taries on many places, as Windariz, Opalowiec, 
Kolo, Konin, La &e. At Ekaterinopol, near 
Kiew, a bed of hard lignite, 10 ft. to 20 ft. thick, is 
known over a great surface; another, composed 
almost entirely of trees, branches, and leaves, § ft. 
to 10 ft. thick, is found in the Oka valley in Central 
Russia, and similar deposits are in the province of 
Ukraine, and near Bre y, in Galicia. Siberia, also, 
is not devoid of Tertiary mineral fuel. Brown coal 
exists near Irkutsk and Kamenk, on the Isel 
river, likewise in the Tundra district, in North 
Siberia, with sandstone, along the rivers Lena, 
Gorbita, and Mura. In the Orenberg steppe, 





the want is felt. She owns already over 14,000 
versts, or 10,000 miles of railways, and a numerous 
fleet of river steamers, of which number over 500 
ply upon the Volga river and its tributaries alone ; 
and although most of them are still worked with 
log-wood, the time must be near when mineral fuel 
will supersede it entirely. 





NOTES FROM GERMANY. 
Bown, Nov. 10, 1873. 
MrseraL Propuce or Russia. 

Tue “ Tableaux Statistiques de l’Industrie des Mines de 
Russie en 1871,” which were published by M. Skaljkowsy 
in connexion with the Vienna Exhibition, contain the fol- 
lowing data with regard to Russian mining indastry: In 
1871, the number of mines owned by Russia, and pro- 
ducing gold was 979, platinum 6, silver-lead 21, copper 
76, iron 1174, zine 6, cobalt 1, tin 1, coal 327, pyrites 
1, chrome 6, rock salt 4, besides 697 naptha pits. Their 
yield was from 17 million tons of gold sand 86,400 Ib. 
of gold, from 168,000 tons of platinum sand 4504 Ib. of 
platinum, 35,120 tons of silver-lead ore, 100,365 tons of 
copper ore, 820,000 tons of iron ore, 42,400 tons of 
zine ore, 104 tons cobalt ore, 8000 tons pyrites, 817,000 
tons of coal (black coal and brown coal), 22,000 tons 
of naptha, 7000 tons of chrome iron ore, and 455,000 
tons of rock salt. The smelting works of Russia pro- 
duced from these raw ores, silver 29,0001b., lead 1740 
tons, copper 4200, tin 8, spelter 2700, pig iron 354,000, 
iron castings 30,000, wrought iron 241,500, steel 7000, 
copper sheets 350, and zine sheets 500 tons, and material 
for 11,255 000 roubles. The works gave employment to 
266,300 men. 

Rorr TRAMWAYS. 

Rope tramways, on Hodgson’s and Baron Duecker’s 
systems, are getting more and more into use with good re- 
sults. At the fortifications of Metz, between the village of 
Sablons and Fort Quenlen, such a line has been established 
since October last year, for the transport of earth used in 
constructing the ramparts and breastworks, This line is 
2000 metres in length, and passes over two high-roads, 
three by-ways, the Seille river, one hill and three valleys, 
and reaches the fort with an elevation of 45 metres above 
the other end. The line is double, and is worked by an end- 
less rope, 20 loaded cars, of 5 ewt. each, being drawn up- 
wards, and at the same time 20 empty ones coming down. 
The wire ropes are 25 to 80 millimetres in diameter, and 
made by Messrs. Guillaume and Velten, of Cologne, and 
they are supported at intervals of from 25 to 30 metres. 
The line is worked by a 12 horse power road engine, and 
gives complete satisfaction. Another line has existed for 
nearly two years near Eisleben, in the province of Saxony, 
and belongs to the Mansfeld Silver and Copper Com, 


pany. It connects the Martin drawing shaft with the 
smelting works of Krughiitte, and is constructed for the 
transport of minerals to the latter. The distance is 5000 ft., 
the line double, and its cost was 15602 The endless wire 
rope is 3766 metres long, and }in.in diameter, and rests 
upon 26 timber supports of varying height, and bearing the 
sheaves over which the rope runs. The line is conducted 
over a hill, and worked by a portable steam engine, of 
12 nominal horse power, with an upright boiler of 100 
square feet heating surface, and 11} square feet firegrate. 
The steam cylinder ig 104 in. in diameter and 14} in. stroke, 
and the piston works a fiywheel, from which the driving 
pulleys, 8 ft. Lin. in diameter, are worked. The engine 
works with a pressure of 441b. of steam and 116 revola- 
tions, and imparts to the rope an average speed of 446 ft. 
per minute, while, in 9 working hours, 120 tons of mineral 
are transported over the line in buckets holding 120 lb. 
each. In order to insure regularity in working the line, 
Gurlt's electric mine signals have been adopted for com- 
munication between the ends and the middle of the line. 


UsperGcrounp Locomotives. 

In the silver lead mine, Mednerzhogen Bleiberg, near 
Bonn, underground locomotives have been introduced for 
some time upon the Burgfey adit, instead of the former 
traction by horses. The engines are made by Krauss and 
Co., of Munich, and are of 20 horse power nominal. The 
railroad has a gauge of 2 ft. 1} in. only, and is 300 fathoms 
long. The locomotives are 10 ft. 10in. long, 4 ft. 54 in. 
wide, 6ft. 10in. high, and have driving wheels of 1 ft. 
103 in. in diameter. The boiler is fed with coke, and is 
worked at 12 atmospheres pressure, The engines run with 
an average speed of 4 miles per hour, and in trains of 10 to 
15 trucks they draw out 400 trucks of 13 ewt. each, or 
260 tons of minerals in twelve hours, There isa very good 
ventilation in the mine, and no fear that the air will be 
spoiled from the combustion of fuel. It is considered that 
the working of these underground locomotives is connected 
with less danger than the working of horse tramways, and 
that it insures a far greater regularity. 











Dove .e-Boors CaRRiaGE POR THE Festintog Rariway. 
—In our description of this carriage last week, we stated 
that besides the central first-class compartment, there 
were four second-class, and two third-class compartments. 
This was an error; as only one compartment adjoining the 
first-class is reserved for second-class passengers, all the rest 
of the accommodation being third-class. 





Russian Weteuts AND Mrasvres.—Among the collee- 
tion in the old Norman Jewel Tower, Old Palace-yard, there 
are copies of Russian standard weights and measures, which 
were sent to this country by the Russian Government for 
the International Exhibition of 1862, under the charge of 
the late M, Kupffer, the eminent member of the .mperial 
Academy of Sciences at St. Petersburg, and were afterwards 
left at the disposal of the late Mr. James Yates, who, in 
1869, presented them to our Standards Department of the 
Board of Trade. There are two standard weights made of 
iron, and of spherical form, with a knob. The smallest is a 
Russian funt, or pound, and now weighs, in comparison with 
our avoirdupois standards, 1402. 7dr. 5.2 gr., or 6310.86 
grains. The larger weight is a pood of 40 Russian pounds; 
it weighs 36\lb. loz. 12dr. _ avoirdupois, one-fortieth 
part of which is equal to 6319.26 grains. The Russian 
standard pound is stated by M. Kupffer to be equal to 
0.90283 avoirdupois pound, or 6319.81 grains. It is divided 
into 96 sol, and each sol into 96 doli. The dola is found to 
be equal to 0.68678 troy grain, and 8399.742 doli are equal 
to a standard troy pound. There are also in the collection 
four standard measures of capacity, all well constructed of 
brass, and of cylindrical form. No. 1 appears to be a 
tchetverick, the Russian unit of capacity for dry measure, 
the legal contents of which are 64 Russian pounds of water 
at 62 deg. Fahr. weighed in a vacuum, ora capacity of 1601.22 
eubie inches. Its diameter is 1)}in., and depth 15 5-16 in. 
Its contents of distilled water are found equal to 405,270 
grains when weighed in air at the temperature of 62 deg. Fahr, 
and the barometer at 30 in., or a computed capacity of 1605.8 
cubic inches. No. 2 appears to be a vedro, the Rassian unit 
of capacity for liquid measure, which ought to contain 30 
Russian pounds of water at 62 deg. Fahr, weighed in « 
vacuum, on a eapacity of 750.57 eubic inches, Our Copy of 
this standard measure will contain water weighing 189,388 

rains, showing a computed capacity of 750.18 cubic inches. 
ts diameter is 94 in., and depth 9 15-16 inches. No. 3 ap- 
pears to be a chtof, a customary measure, the eighth part 
of the vedro, with a legal capacity of 93.82 cubie inches ; 
the actual capacity is found to be 93.74 cubie inches. No. 4 
appears to be a crouchka, one of the legal decima! measures, 
equal to one-tenth of a vedro, or containing 75.057 cubic 
inches; the actual capacity is found to be 756.087 cubic 
inches. There is also a copy of the archine, which is practi- 
cally the Russian standard of length This is a flat 
brass slip 262 in. long, 2 in. broad, and about } in. thick, 
a single screw in the middle — it im a groove of a 
brass bar of the same length. A seale engraved on the slip 
divides the archine by lines into 16 verchoes, and the foot 
into 12 in. A careful comparison with our bronze standard 
ard gives the len of the archine at 67 deg., Fahr., 
37.99990116 imperial inches, and of the foot 11.99939614 im- 

rial inches. Russian standard of length is derived 
rom the British standard yard. By a ukaseof Veter the 
Great the sagbne of 7 English feet was established ns the 
Jegal standard of ‘he archine, the third part of the 
sagéne, is equal to 28 English inches, and the Russian foot is 
the same as the British, or 12 in. of the imperial standard 
yard of 36 in. It will be seen from the above measurements 
that our two copies of the Russian standards of length are 





very accurate measures. 
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; THE FAIRLIE SYSTEM. abroad. In saying this, we have no desire to assert 
T'uose who have carefully watched the progress that the period to which we refer has been unmarked 
of locomotive engineering during the past dozen | by improvements in locomotive engine construction, 
years or so cannot fail to have noticed the per- | for, as a fact, the contrary is eminently the case. 
‘istency with which certain standard types have in Locomotive engineers have been far from idle ; but 
the main been adhered to, both in this country and | their energies have been chiefly devoted, not to the 
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introduction of new types of engine, but to the 
perfecting of types already in use. If we compare 
superficially the locomotives of to-day with those 
built for similar work some ten or fifteen years ago, 
we shall, as a rule, find but small differences in the 
main dimensions, or in those general features which 
constitute a ‘‘ type” of engine. A closer examina- 
tion, however, will reveal the fact that material 
progress has been made. The use of steel, in place 
of iron, for tyres, axles, crank pins, &c., has had a 
most important influence on the reduction of wear 
and tear, while there has been a general tendency 
on all sides towards a reduction of parts and an 
adoption of ere calculated to afford greater 
durability. In fact, the chief reductions of expen- 
diture for maintenance which have been effected by 
our most successful locomotive engineers have re- 
sulted from a careful attention to details, and espe- 
cially to the adoption of forms of parts affording 
facilities for economical manufacture and renewal, 
The use of bogies or other contrivances for giving 
greater or less flexibility is also gaining ground in 
this country, but even in this respect the progress 
which has been made is, with few exceptions, rather 
in the development of existing types of construction 
than in the introduction of really novel designs. 
Abroad, the construction of mountain railways, 
with their steep gradients and sharp curves, has 
necessitated the designing of locomotives specially 
adapted to meet the exigencies of the traffic ; but 
even in these cases the number of instances where 
absolutely new types of engines have been proposed 
is very few, and for the most part the heavy tratfic 
on mountain railways, both on the Continent and 
elsewhere, is carried on by locomotives which are 
really but enlarged copies of types used on ordinary 
lines. The general subject of heavy engines for 
mountain traffic is, however, one which we propose 
shortly to discuss fully, and we shall not therefore 
enter further into it here. Altogether, however, 
we think we may fairly say that the progress made 
in locomotive construction during the past dozen 
years is essentially due to matters of detail, and not 
to the introduction of any sweeping innovations 
affecting general designs. 

To the statement just made, however, there is 
one most important exception—we refer to the pro- 
gress that has been rw with the Fairlie system. 
Some ten years or so ago, when Mr. Fairlie’s views 
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be yan to be discussed in the locomotive world, they 
met for the most part with general condemnation. 
It could scarcely be denied that the arguments 
which Mr. Fairlie advanced re specting the merits of 
the double-bogie system, were sound in theory ; but 
it was generally contended that the means by which 
he proposed to turn these advantages to account 
would not—and could not—prove successful in 
practice The double boiler with the central fire- 
box, especially, met with almost universal condem- 
nation, and it was in measure to avert the 
current of disapproval that Mr. Fairlie prepared 
designs for double-bogie engines in which the ordi- 
nary form of boiler was retained. In fact, had Mr 
ed of the correctness of his 


some 


Fairlie been less convin 
views, Or possess dof less stubborn persistence in 


urging them, he must long ago have succumbed to 


the determined opposition he at first met on all 
hands. Now the tide has turned, and Fairlie loco- 


motives are running in almost all parts of the world 


where railways have been constructed; over on 
hundred and thirty of these engines being either at 


work or in course of delivery, while ample evidence 
is forthe g of the suecess with which they per- 
form their duties, And here we may mention o1 

fact which tends to prove the prejudice against 
which these engines have had to contend, and this 


min 


is that on no inconsiderable proportion of th 
lines upon which they are now successfully used 
they were at one time condemned utterly. In fact, 


if re ports were to be believed, there are probably no 


engines which ever behaved more abominably or 
proved more utter failures than some of the Fairlie 
engines, ‘Thus it has been asserted that they 
would not keep steam, that it was impossible to 
keep the joints of the steam pipes tight, that they 
would not draw their proportionate load, and even 


that they would not pass round curves; yet we find 


that the very engines respecting which these as- 
sertions were made are now at work giving every 
satisfaction to those who us¢ them, and mors than 
carrying out the promises of their designer. Of 
course there has been a reason for this, and it is 


not difficult to find. In some cases, the engines 
when first sent out had not the chimneys and blast- 
pipes properly proportioned for the fuel th y had to 
use, and a shortness of steam wasthe result. In the 
case of an ordinary engine the defect would have 
been remedied (as it subsequently was very readily 
in the case of the Fairlie engines), and no more 
would have been heard of the matter. With the 
Fairlie engines it was different; a slight shortness 
of steam cousequent upon an easily remedied defect 





being maguified into an utter failure. As with this 
matter so with others: the Fairlie system had its 
opponents, and in many cases these opponents did 
not hesitate to apply the magnifying glass to trivial 
defects, and to credit the system with failures which 
had nothing whatever to do with the system itself, 
but which were due to causes which affect the 
working of all locomotives, whether on Mr, Fairlie’s 
system or not. As we have already said, however, 
the engines which were condemned are now actually 
in successful work on the very lines for which they 
were stated to be unsuitable, and this fact in itself 
forms the most perfect answer to the allegations 
made against them 

Many of our readers will no doubt remember the 
pamphlet entitled ** Locomotive Engines: What 
lhey Are and What They Ought To Be,” published 


Pa -Soeererr | 





In fact, as long ago as 1850 an engine with a pair 


of bogies, each fitted with a pair of steam cylinders 
and having a double boiler with central fireboxes, 
was actually constructed at Seraing, and was for 
some little time at work on the Semmering incline 
This engine—which was named the “ Seraing,” and 
which was illustrated by us on page 84 of our first 
volume—differed, however, in many respects from 
Mr. Fairlie’s. ‘Thus the buffers were fixed, not to 
the bogies, as in the Fairlie engines, but to the ends 
of a long upper frame which carried the boiler 
This frame also rested upon the bogies at four 
points, the bogie pins not carrying any weight, but 
mert ly serving to transmit the pull of the bogies to 
the upper frames, and acting as steady pins around 
which the bogies could swivel. The “ Seraing 

proved a failure, and it is easy to see that its ar- 











by Mr. I in 1864, and widely circulated 
amongst railway men. In this pamphlet Mr. 
Fairlie fully enun iated his views on locomotive 
engine construction, and it is worthy of remark 
how closely the principles he then s t forth have 
since been adhered to by him. Of course, how- 
ever, great improvements have from time to time 
been made in the constructive details of the double- 
bogie locomotives, and the Fairlie engines now 
built are, in numerous respects, far superior 


machines to those first designed and constructed. 
The improvements which have been made are, how- 
ever, such as have been suggested by practical 
experience in construction and working, and they 
do not affect the principles involved. And here we 
may state that we have no desire to claim for Mr. 
Fairlie the credit of having first proposed the con- 
struction of locomotives with two steam bogies. 











facilities for fr 


ngement did not offer such 


ral ¢ 
movement as are desirable, while the fixing of t 
buffers and drawbars to the upper frame was clearly 


objectionable. It is also only just to Mr. Fairlie 
state that we have every reason to believe that he 
was entirely ignorant of the “* Seraing” ever having 
been in existence until long after his own eng 
had been introduced. 

MM. Meyer, formerly of Mulhouse, two 
other engineers who have devote d att ntion to tt 
introduction of the double-bogie system, while 1n 
the Paris Exhibition of 1867 M. Thouvenot exhi- 
bited some wonderful designs for a locomotive wit! 
two steam bogies. Like Mr. Fairlie, MM. Meye! 
uphold the double-bogie system as the only one 
allowing of the entire weight of a powerful loco- 
motive, with its fuel and water, being turned to 
account for adhesion, without, at the same tune, 


are 
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‘rms a kind of cradle in which the boiler rests, so 
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producing & machine which shall exercise a de- 
structive effect upon the permanent way. While, 
however, they so far hold views in unison, the 
manner in which MM. Meyer carry out their ideas 
in practice differs widely from Mr. Fairlie’s, and is, 
in our opinion, open to much adverse criticism. 
About twelve months ago (vide page 362 of our 
fourteenth volume) we took occasion, when pub- 
lishing an account of MM. Meyer's engine the 
« Avenir,” to point out some of the defects of the 
Meyer system, while more recently (see page 35 of 
the current volume) we described MM. Meyer’s 


most recent plans, as exemplified in the locomotive 
constructed by the Compagnie Belge pour la Con- 


struction de Machines et de Matériel de Chemins 
de Fer, and lately exhibited at Vienna. ‘This en- 
° many respects, formed a decided improve- 
ment upon the * Avenir,” but it was still, in our 
inferior to Mr. Fairlie’s arrangement, and, 
fore proceeding further, it may be well to say a 
few words respecting its defects. 
\s will be seen on reference to the engravings of 
Meyer engines, MM. Meyer retain the ordinary 
form of locomotive boiler, and hence, as we pointed 
out, when formerly discussing this subject, they are 
led, in order to get sufficient heating surface, 
dopt an exceptionally large diameter of barrel 
and great length of tubes. In the engine exhibited at 
Vienna the barrel of the boiler was 4 ft. 1] in. in 
ter and the tubes 14 ft. 93 in. long. But, as 
showed in our former article, these large single 
rs are at a considerable disadvantage as regards 
weight for a given efficiency as compared with 
Mr. Fairlie’s double boilers with central firebox, 
whilst the large diameter of the barrels renders 
m unfitted for the high pressures which Mr. 
Fairlie and other locomotive engineers are using 
with such good results. To our former criticisms 
respecting this matter MM. Meyer replied that 
y could, if they chose, use the double boiler; but 
gh they could no doubt do so, the adoption 
of that boiler would necessitate a most material 
tion of their plans, and a very close approach 
of Mr. Fairlie. If reference be made to 
engravings of the most recent pattern of Meyer 
published with our number of July the 11th 
ind also to the engravings of the Fairlie engine 
f in the present number, the difficulty which 
MM. Meyer would have in successfully adopting 
the double boiler will be strikingly apparent. Mr. 
Fairlie constructs his bogies with the cylinders at 
t iter ends, and he places the two bogies 
ntly far apart to allow of the firebox de- 
nding between them. He can thus obtain any 
ed firegrate area without difficulty, and any 
reasonable depth of firebox without unduly raising 
boiler. MM. Meyer, on the other hand, arrange 
ylinders at the inner ends of their bogies, an 
the latter close together, the firebox having 
thus to be placed entirely above one of them. To 
keep the total height of the boiler within reason- 
mits a very shallow firebox is thus rendered 
ry, and although in the engine exhibited 
Vienna something was gained by adopting 
ping grate, and cutting away the trailing 
gic frame where it could be spared, even in that 
adepth of only about eight inches was obtained 
yw the bottom row of tubes. It is worthy of 
notice, also, that to obtain even this result the en- 
I wo at Vienna was made without an ash 
, 80 that not only was there no such means 
f regulating the fire as an ash-pan damper affords, 
he axle boxes, &e., of the treiling bogie were 
posed to the heat and the falling ashes. It 
be possible to remedy the last-mentioned 
nee to some extent by a kind of screen 
e bogie frame, but such asecreen would not 
purpose of an ash pan proper, and it 
ler the firegrate accessible with difficulty. 
gether, we cannot but regard this arrangement 
jectionable. If now MM. Meyer adopted 
ble boiler they would be even more hampered 
y the nature of their general design. In such a 
firebox would be situated directly over the 
ions between the two bogies, and while they 
ud be still deficient in depth of firebox, the 
sverse stays required to give support to the 
nders would render the grate almost inaccessible. 
{nother point of MM. Meyer's designs to which 
¥e formerly objected is the mode of carrying the 
r,a mode which has been retained in the en- 
“ne shown at Vienna, Mr. Fairlie, as is well 
‘nown, connects his two bogies by a carrier frame, 
ich takes all the strains due to traction, and 


that the latter is efficiently supported, and is, at 
the same time, left quite free ie expansion and 
contraction, and relieved of all strain due to the 
working of the engine. MM. Meyer, on the other 
hand, support their boiler on three points, one 
situated under the barrel of the boiler near the 
smokebox, and the others arranged one under each 
side of the firebox, the bearing in these latter cases 


the trailing bogie. Inthe engine shown at Vienna 
the distance longitudinally between the front and 
hind supports was 20 ft. ?in., the boiler being en- 
tirely unsupported over this great span. Nor was 
this all, In the “ Avenir” MM, Meyer placed the 
{tanks and coal bunkers on the bogie frames, and 
we had occasion, when formerly discussing the sub- 
ject, to point out the defects of this arrangement, 
and the inconveniences to which it gave nse. In 
the engine shown at Vienna this arrangement was 
abandoned, but, instead of it, the tanks and coal 
bunkers were attached to the boiler by plate-iron 
brackets. In addition to its own weight, and the 
weight of the five tons of water it contained, the 
boiler had thus to support over the span above 
mentioned the weight of the tanks and coalboxes, 
and their contents, this amounting to at least 12 tons 
or so, It is impossible to regard this as an arrange- 
ment compatible with the economical maintenance 
of the boiler, while the great load made to rest 
upon the side frames of the trailing bogie tends to 
materially limit the freedom of motion of that bogie, 
a tendency which is increased by the fact that the 
slides between which the motion takes place are 
situated so close to the firegrate that it must be 
difficult to keep them cool and well lubricated. 
The mode adopted by Mr. Fairlie, of transmitting 
the tractive power direct from one bogie centre to 
the other through the carrier frame, is, also, in our 
opinion, vastly superior to the mode of coupling the 
bogies adopted by MM. Meyer. Of some other de- 
fects of MM. Meyer's plans we need not speak here, 
but we think we have said enough to show that 
there are most material differences between their 
plans and Mr. Fairlie’s, and we think that it will also 
be allowed that, although Mr, Fairlie may not have 
been the first proposer of locomotives with two 
steam bogies, yet that to him is undoubtedly due 
the credit of having produced that arrangement of 
double-bogie engine which has successfully stood 
the test of practical experience. 

As we have stated in an earlicr part of this article, 
Mr. Fairlie’s engines have undergone many im- 
provements since their first introduction, and believ- 
ing as we do in the great {value of his system, we 
have from time to time laid before our readers 
drawings of various engines illustrating its develop- 
ment. ‘This week we add another to the series, one 
of our two-page engravings and the views on page 
395, showing one of Mr. Fairlie’s engines constructed 


long gradients of 1 in 224, 1 in 25, and 1 in 29, on 
which several Fairlie engines are doing good service, 
In our two-page engraving the engine is, in the 
longitudinal section, represented standing on an in- 
cline of 1 in 25, so as to show the position of the 
water level on such a gradient. Keferring to the 
engravings it will be seen that there are several 
peculiarities in the design which Mr. Fairlie has 
introduced in his later engines. ‘Thus instead of 
using a flush firebox casing, or one raised above the 
boiler barrels, and united to the latter in the ordi- 
nary ,way, Mr. Fairlie now enlarges each barrel 
vertically at the firebox end, making it of oval 
section, and uniting it to the circular part by a 
long tapered portion similar to that used in some 
American engines for effecting the connexion be- 
tween the barrel and firebox casing, ‘The tubes 
also are spread at the firebox end, as shown in the 
longitudinal and transverse section, the upper rows 
being inclined downwards towards the smokebox, 
This arrangement enables the oval portion of 
the boiler to be stayed transversely as shown, while 
it also causes the upper row of tubes to have such 
a position that those in the higher barrel are about 
parallel with the water level when the engine is on 
a steep incline. We have on several occasions ex- 
plainedhow bythe adoption of the central firebox the 
height of water over the crown is kept constant 
whether the engine is on a level or not, and as will be 
seen, the new arrangement also keeps the smokebox 
ends of the tubes properly submerged, even when in- 
clines as steep as ] in 25 are being ascended. The 
new form of boiler also gives a material increase of 


~# A former engine of Mr. Fairlic’s constructed for this 





line was illustrated by us on page 201 of our tenth volume. 


being taken on slides at the tops of the frames of | 


for the Iquique Railway of Peru,* a railway having | 


steam room, and is altogether an improvement on 
the former t The arrangement of the regulators 
(either of which can be operated independently), 
and the mode of staying the boiler, will be readily 
understood from our engravings without further 
explanation. 

Another point in which the engine we are de- 
scribing differs from those we formerly illustrated 
is the arrangement of the steam pipes, this arrange- 
ment being shown by the longitudinal section, and 
by the enlarged detail views on the opposite page. 
From these it will be seen that the steam pipe from 
the boiler is united at the bottom of the amokebox 
to the flange on the end of a branch pipe, cast in 
one piece with the smokebox bottom, this pipe lead- 
ing to a kind of chamber fitted, on the side next 
the bogie pin, with a brass packing ring and gland, 
which clip a cast-iron ball fixed on the end of a 
length of wrought-iron steam pipe. The other end 
of this pipe passes through a gland formed in a 
casting having a spherical end working ina suitable 
socket, formed by a brass casting fixed to one of 
the transverse stays of the bogie; another pipe, 
furnished with an expansion joint, leading forward 
again from this casting to a brass T-piece, which 
connects it to the cylinders. ‘This arrangement, as 
compared with that formerly adopted, greatly re- 
duces the motion of the spherical and sliding joints 
due to the movements of the bogie, and it has in 
practice given perfect satisfaction, no difficulty 
whatever being I paprevsone in keeping the joints 
perfectly tight. The arrangement of the exhaust 
pipes will be readily understood on reference to 
the longitudinal and transverse sections. From 
these it will be seen that the two cylinders of each 
bogie are connected by a pipe having formed at 
its centre a socket, in which a spherical brass cast- 
ing, attached to the lower end of the vertical ex- 
haust pipe, works. ‘This casting is tightened up 
against its socket by a serew below, as shown. At 
its upper end this exhaust pipe slides within a brass 
casting having a spherical head at the upper end, 
this spherical head being held by suitable glanda 
fitted to a socket cast on the bottom of the smoke- 
box. From this socket the ordinary exhaust pipe 
is led off, as shown. In some of his engines Mr. 
Fairlie adopts a “ petticoat” blast pipe, one ar- 
rangement of such a pipe being represented by the 
detail views on the opposite page. 

The two bogies are, in the engine we illus- 
trate, as in all Mr. Fairlie’s engines built for 
a long time past, connected by a strong carrier 
frame which supports the boiler effectually, takes all 
strains due to eae or traction, and carries the 
footplates, water tanks, and fuel bunkers. Strong 
cross-stays, uniting the two side plates of this frame, 
serve to carry at each end a flat-faced brass casting 
or pin, about 19 in. in diameter, which rests upon a 
cast-iron socket fixed to strong cross-stays at the 
centre of the bogie frame, as shown in the longi- 
tudinal and cross-sections. ‘The broad bearing sur- 
face of this pin in itself gives considerable lateral 
stability, but additional security is given by blocks 
of wood fitted to brass slides, and arranged at the 
sides between the bogie frames and the cross-stays 
of the carrier frame, as shown in the transverse 
section at that point. In some of his still more 
recent engines, Mr. Fairlie has simplified the eon- 
struction at this point by the employment of stecl 
castings, but these modifications we shall leave for 
description at some future time. ‘lo check any 
tendency to pitching motion on the part of the 
bogies due to the action of the reciprocating parts, 
a couple of light helical springs are arranged, as 
shown in the longitudinal section, to form an elastic 
connexion between the inner end of each bogie frame 
and a cross-stay of the carrier frame placed close to 
the firebox casing. 

Of the remaining details of the engine little need 
be said, as they will be readily understood on in- 
spection of the engravings. We may mention, 
however, that the tyres, axles, piston rods, con- 
necting and coupling rods, and axle box guides are 
of steel, while the axle boxes themselves are of 
wrought iron. ‘The link motion is of the Allan 
straight link type, and the reversing gear is simply 
arranged, each weigh-bar being situated near the 
middle of its bogie where the motion is small, and 
the reversing arm on it being connected to a corre- 
sponding arm on @ weigh-bar on the carrier frame, 
by a rod so jointed at each end as to allow of motion 
inany direction. ‘The framing both of the bogies 
and carrier frame is, as will be noticed, very 
straightforward and substantial, and the details of 











the engine generally are exceedingly well worked 
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out. The particular engine illustrated was con- 
structed by the Avonside Engine Company 
(Limited), of Bristol ; but engines of a similar type 
have also been made by Messrs. Sharp, Stewart, 
and Co., Limited, of Manchester, and the Yorkshire 
Engine Company, of Sheffield. The principal 


dimensions are as follows 





Cylinders and Working Gear ft. in 
Number ose ose 4 
Diameter eee one aes 1 4 
Stroke ... use eco 110 
Distance apart from centre to centre ‘ 6 3 
#q. in 
Ares of steam ports _. von 
- exhaust ., ... eee 32.5 
Travel of valves (maximum) 0 4 
Lap - 0 07 
Lead 0 Oo) 
Diameter of blast nozzles 0 4 
wh sand Frames 
Diameter . > 9 
Wheel base of each bogie .. sf 
Distance between centre of bogie pins , & 
Total wheel base f 
Thickness of carrier frames 0 OF 
- bogie - , one one ) | 
Boiler 
Diameter of barrel iteide ama!lest plate 103 
Thickness of plates, ~, in. and } in 
Number of tubes , 
| ter Pay e.9 
Length 11 ; 
square feet 
Heating surface: Tubes l 
birebox lf 
Total : 1s 
Fir rate area 4 
Capacity of tar lO) ga 
‘ 1) ewt 
It will } i f 1 tl ubove dimer ns that 
t ng nder i will exert a pull of 
163 , ¥ 
4 3 it 
' re 
f each | nd of effective pressure per squar inch 
on the four pistons, 80 that a mean effectiv pres- 
of 90 Ib, would correspond to a tractive effort 
92.5297 lb. or over 10 tons The exact weight of } 
engine we do not know, but judging from other 
bai engines of which we have particulars, we 
ould say it would be about 55 to 56 tons in average 
working order—that is to say, with the tanks and 
coal boxes about half full—and the cylinder power 
is therefore well proportioned to the a:ihesion. 
In compar ny this engine with those now being 
extensively used for working heavy traflic on the 


Continent, it 


is impossible to avoid being struck by 
great advantages gi 


the iven by the adoption of the 
Fairlie system, The facility with which the double- 
bogie engines can traverse th sharpest curves, and 
their easy action on the permanent way, and their 
general ability to perform heavy duty are now all 


established facts, and we cannot but anti: pate that 


the time is not far distant when such engines will 
be almost exclusively adopted on lin». where heavy 
traffic has to be carried on over she. irves and 
steep gra lients 

Postan Tetecrarny.—Our postal and telegraphic 


systems, in regard to their general management, stand out | refer is one designed by Mr. Richard Dudgeon, of New | 
yf what clever organisation may ac- | York—an engineer well known in this country as the 
complish, even under the auspices of Government, and pre- | inventor of the admirable roller tube « xpander, as 


as excellent examples 


sent a striking contrast with the management of our naval 
and military services. From a recently issued report of the 
Post-Master-General, it appears that there was a steady and 
large increase of postal telegraphic business during 1872 
The number of new offices opened was 305, making a total 
for the United Kingdom at the end of the year of more than 
1500. The number of ordinary messages transmitted during 
the year was 14,858,000, showing an increase of 3,098,000 on 
1871 The total number of words was 28,024,770 in 1872 


sent for press messages alone. On some occasions upwards 


of 200,000 words, equal to about 100 columns of the Times, 
have, during the Parliamentary Session, been transmitted in 
A rle night to the principal press. The entire length of 
the wires at the end of 1872 was over 105,000 miles, of which 
about 5000 miles were rented by private firms, the latter 


paying an amount 8,0001. for the privilege. The tele 
graph iostruments, chiefly Wheatstone’s needle and the 
Morse, numbered 7500. Some very interesting details of 


egraph work are mentioned, as in the 
tes, the Autumn Maneuvres, &. As 


special instances of t« 
case of races public 


a recent feat of the department may be mentioned the trans- 
mission of verbatim reports of Mr. Bright’s speech at Bir- 
mingham to most th ading towns in the United King- 
dom. Upwards of 109 press messages, addressed to upwards 


of 60 different newspepers, were sent, containing in all, over 
160,000 words, but t actual total of words sent was over 
halfa million. Of xe ial arrangements were made 
by employing picked operators, so as to secure the publica 
tion of the reports in the early edition of the following day's 
papers. The staff of officers exclusively engaged on tele- 
graphic duties at the end of 1872 consisted of 9591 persons, 
including engineers, operators, messengers, and others. The 


spec 





financial results showed a large profit between receipts and 
expenditure 








entirely novel 
action will be readily understood if we consider the action 
of a pair 


evident that the 





ROTARY 


DESIGNED AND CONSTRUCTED BY MR 


Most mechanical engineers now-a-days have a deeply- | 


rooted antipathy to rotary engines, and we must own that 
we ourselyes, to a great extent, share that antipathy, be- 
lieving it for the most part to be well grounded. We have, 
however, lately had an opportunity of inspecting a new 








form of rotary engine, which we cannot class with those 
previously proposed, and which we cannot but regard as | 
worthy of careful attention. The engine to which we 





fact ofits having only just been brought before the public, 
it hasin reality already undergone a prolonged test In 
fact, one of we lately examined, and 


which is now running at the Millwall Docks Engineering 


the engines wh h 


Works, has been in full work at Mr. Dudgeon’s own factory 
at New York for ver three years, and it has, up to the 
present time, undergone no repairs of any kind, while it | 
shows no signs of wear Under these circumstances we | 
are fairly entitled to regard the igine as one of far more 


than ordinary promise 


On first glancing at the engravings of Mr. Dudgeon’'s en- 


gine, which we give on the preser 





of our readers will be inclined to class it amongst those ancient 
rotary engines in which a couple of spur wheels enclosed in 


a casing were driven round by allowing steam or water to 


enter at one side of the casing, and to escape from the other 


In reality, however, Mr. Dudgeon's engine is an entirely 
distinct and very ingenious type, which we to be 
The principle of the engine and its mode of 


believe 


of spur wheels, such as is shown in Fig. 2 on 
When sach ja pair of wheels are working, it is 
space enclosed between any given teeth, 
when situated on the line of centres, is very small, but that 
as the wheels rotate this space gradually enlarges in ca- 
pacity untilit becomes thrown open on 
falling out of gear. If, then, steam or any other elastic 
fluid was admitted into the space between any given teeth 


(escape at the end of the teeth being prevented) when on 


page 399 





well as | 
of his hydraulic jacks and portable hydraulic punching ma 
chines—and although we have called it a new one from the 

| the reversal of the motion, while we shall also show pre- 
| sently that it provides for working with any desired degree 


t and opposite pages, many | 
| through one side 
| that of a dise cast in 
| which passes through a loose piece in the side of the casing, 


one side by the teeth | 
| the admission port is always on one side (either above oF 








g [Nov. 4 1873, 


= 


ENGINE. 


RICHARD DUDGEON, ENGINEER, NEW YORK 


the line of centres it would, as the wheels rotated, be ex- 
panded, and ultimately be discharged into the air, or into 
the casing in which the wheels might be enclosed, Pra 
tically, this is what occurs in Mr. Dudgeon’s rotary engine. 
It is, however, evident that if the steam was admitted to 
the interstices of the teeth only on the line of centres, it 
would exert an equal pressure in both directions, and have 
no tendency to cause rotation. If, however, the admission 
orifice be placed slightly below the line of centres, then thos 


| portions of the wheels which are in gear will tend to move 


downwards, while, if the steam be admitted above the line 
of centres, the contrary effect will take place. We thus see 
that the arrangement admits of most simple provision for 


of expansion In the first place, however, we must explain 
how Mr. Dudgeon carries out his plans in practice 

Referring to the annexed illustrati 
seen that the engine consists of a simple cast-iron casing, 
formed in two parts, the lower part being fitted with bear 
ings for a couple of shafts, on which a pair of spur wheels 
These wheels are turned up true on their 





will be 





are mounted. 


| edges, and those parts of them which are in gear work 


between a couple of true surfaces, one of thes surface? 
of a kind of circular plug inserted 
he other surface is 

axis, 


being formed at the end 
of the casing, while t 
one piec " 


with an eccentrn 
as shown in Figs. 3 and 4. Referring to these figures, ! 
will be seen that the eccentric axis is hollow, and that it 
a passage cast in the disc itself, the 
opening of this passage being situated so that it can dis- 
charge steam between the teeth which are in gear. By 
turning the eccentric axis of the disc, the admission rt 
can evidently be varied in position, so as to discharge the 
steam either directly on the line of centres, or within 4 
certain distance above or below that line. We are thus 
provided with a most simple reversing arrangement, OF, if 
desired, the movement of the disc may be so regulated that 


communicates with 


below) of the line of centres, in which case the movement 
will vary the degree of expansion 
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This latter arrangement is that adopted in the particular 
engine illustrated, a lever on the axis of the eccentric dise 
being connected to the governor, so that the rise or fall of 
the governor balls brings the admission port in the disc 
closer to or further from the line of centres. The manner 
in which this affects the expansion working will be readily 
understood. So long as any particular space between ad- 
jacent teeth is in communication with the admission port, 
the steam in that space acts just as it does in an ordinary 
reciprocating engine before the point of cut off is reached ; 
immediately the space is, by the rotation of the wheels, 
carried past the admission port, the steam in that space 
acts only by its expansion until its discharge. The closer 
the admission port is to the line of centres, the shorter is 
the period of admission to any given space, and the greater 
therefore the degree of expansion at which the engine is 
worked. This power of working at various grades of ex- 
pansion is a special feature of Mr. Dudgeon’s engine, and 
one that is shared by very few rotaries, unless indeed a 
separate expansion valve be added, 

It will be noticed on reference to Fig. 2 that the teeth 
there shown are of somewhat peculiar form, and that they 
are different on the two wheels. The fact is that they are 
ordinary epicycloidal teeth, except that those on one wheel 
are minus the points, and those on the other minus most of 
the roots or inner portions of the teeth lying within the 
pitch circle. The original object of Mr. Dudgeon in adopt- 
ing this arrangement in place of having complete epicy- 
cloidal teeth on each wheel, was to reduce the spaces en- 
closed between the teeth when on the line of centres ; or, 
in other words, to reduce clearance. A further investiga- 
tion of the subject has shown, however, that these spaces 
are filled by the cushioning of the exhaust steam, for the 
easing in which the wheels revolve being filled with this 
steam, each pair of teeth as they come into gear enclose a 
portion, and as the rotation of the wheels continues the 
steam thus enclosed is compressed until by the time it 
arrives at the line of centres it has reached nearly, or quite, 
boiler pressure. This being the case Mr. Dudgeon is now 
using complete epicycloidal teeth on both wheels. 

Probably most engineers, on first examining the draw- 
ings of Mr. Dudgeon’s engine, would be inclined to regard 
it as one almost impossible to make or keep steam tight, 
and Mr. Dudgeon himself was at first not without mis- 
apprehensions on this head. The results of experience 
have, however, shown that these fears were ungrounded ; 
and as a fact the examples of these engines now in London 
prove as tight with steam turned on and the wheels stopped 
as the piston of an ordinary reciprocating engine; while if 
run slowly with the cover of the casing removed they will 
be heard to give a clear distinct beat for each discharge of 
steam, thus proving the absence of any blow through. ‘The 
engine now at Millwall can be run steadily in this way at 
as slow a speed as 3 or 4 revolutions per minute. Of 
course to attain this result the wheels have to be carefully 
fitted to each other; but this is done simply by running 
them together, and easing down the points of contact thus 
marked until a fair bearing along each tooth is obtained. 
This is simply a work requiring a little patience, but no 
great amount of skill, and it can be performed by cheap 
labour. Once fitted the experience so far obtained goes to 
show that the wheels do not deteriorate by wear, while, as 
we have already stated, the engine now working at Mill- 
wall has been running over three years without repairs of 
any kind. Even the side wear has proved to be imper- 
ceptible. The engine, it will be noticed, has not a single 
packed joint about it. 

The engine now running at Millwall has two wheels 
20 in. in diameter at the pitch circle, with teeth of 2 in. 
pitch, and 8 in. wide on the face. This engine is rated by 
Mr. Dudgeon as equivalent to an ordinary non-condensing 
reciprocating engine with an 8 in. cylinder and 12 in. stroke, 
but in reality it is now doing at Millwall the work of a much 
larger engine. The speed at which it is being run is 200 revo- 
jutions per minute, this giving a speed at the pitch circle, or 
piston speed as it may be called, of 1047 ft. per minute. 
These engines may, in fact, evidently be run at any speed 
that is suitable for well-fitted gearing, and this is a point of 
great advantage where fans or high-speed machines have to 
be driven. The steady action of such a rotary engine as 
Mr. Dudgeon’s, also undoubtedly exercises a reducing in- 
fluence on the wear and tear of the belts, while the fact that 
it will start readily with any load that it can drive isa 
special point in its favour, particularly when applied to 
steam winches, cranes, or in similar situations. In addition 
to testing it at his own works, Mr. Dudgeon has also suc- 
cessfully applied his arrangement to a steam ploughing 
engine, and there can be no doubt that there are a vast 
number of purposes for which such an engine is invaluable. 

As regards the economy of the engine as a steam user, 
we have, at present, but few facts to go upon. The expe- 
rience hitherto gained with it, however, appears to indicate 
that it can compete favourably in thie respect with the 
ordinary non-condensing engines, of which such enor- 
mous numbers are in use. Jn considering this question, it 
must not be forgotten that the exceedingly small amount 
of friction attending its working is an important point in 
its favour, if the consumption is measured per effective 
horse power transmitted to the machinery to be driven. It 
is to be hoped, however, that the engine may be tested in a 
way to afford more precise data on this point, meanwhile 
we see no reason why it should not give good results as 





compared with the engines we have mentioned, and we 
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regard it as in every way worthy of attention. In conclu- 
sion, we may state that Mr. Dudgeon is now in London, 
and that his address is 114, Fencharch-street. 


MODERN LOCOMOTIVES. 

Ar the first meeting of the Institution of Civil Engineers 
for the session 1873-74, which was held on Tuesday, the llth 
inst., Mr. Hawksley, the president, being in the chair, the 
vaper read was on “ The Design and Constraction of Modern 
i ometiee Engines,” by Mr. John Robinson, M. Inst. C.E., 
of Manchester. The author commenced by stating that, in 
the present day, with a view to lessen the — expenditure 
on railways, engineers had been compelled to follow more 
closely the contour of the country, both as regarded the 
vertical profile and the general direction of valleys and hills. 
The consequence had been severe gradients, often concurring 
with curves of small radius. This fact, taken in conjunction 
with the circumstance that, in the colonies and in less de- 
veloped districts, high speeds and frequent communication 
were not necessary, had led to the employment of heavy 
engines for the purpose of gaining great tractive power, 
since load rather than speed was the desideratum. A like 
state of things existed in most parts of the Continent of 
Europe, where heavy and slow trains, both of passengers and 
goods, were the rule, thus permitting the service to be carried 
on ata much lower rate per ton per mile than the rapid 
traflic of Great Britain rendered possible. Of late years the 
passenger traffic had so increased in the United Kingdom 
that even express trains were now worked, for the most part, 
with coupled engines, the additional points of contact with 
the rails being imperative, in order to prevent slipping, and 
to afford greater facility in starting. Inerease in the size of 
engines had everywhere been found to be a necessity, and, 
while the outside frames of inside-cylinder engines had been 
generally abandoned, the inside-cylinder arrangement had 
been almost universally adopted, notwithstanding the dis 
advantage of a cranked driving axle. The details 
engines, and their 
were then described. At- 
tention was first directed to the Great Northern Railway 
express engine, in which outside cylinders had been resumed, 
perhaps as a necessary consequence of the adoption of a bogie 
frame with four wheels, f a pair of \ ading wheels, 
to insure greater freedom in passing round curves at high 
| The cylinders were 18 in. in diameter, with a length 
of stroke of 28in.—a size, it was believed, never before 
attempted for passenger engines in this country. The small 
ends of the connecting rods were furnished with solid bushes 
of gun metal,and had ran more than 60,000 miles without 
renew al. 1 he inner and the outé r fireb xea were connected 
together by stays, screwed into each of the plates without 
the intervention of iron girder bars. By this arrangement, 
which had been in use for some time in Belgium, the large 


t presented 
types of 


different | 
e work required, 


f construction of 





adaptation to ¢ 


instead 


weds 


amount of deposit generally existing upon girder boxes was 
prevented, the facility for cleansing was much greater, and 
the liability of the tube holes in the copper plate to become 
oval had been got rid of. The heating surface in this engine 


was, in the tubes 1045, and in the firebox 122 square feet. 
The firegrate had an area of 17.6 square feet. When the 
engine was in working order the weights upon the driving 
and hind wheels, and upon the bogie, were 15, 8, and 15 
tons rerpectively. The distance from the centre of the hind 
wheels to the centre of the bogie pin was 19 ft. 5in. This 
engine was capable of drawing a weight of 356 tons ona 
level at a speed of 45 miles an hour, with a working pres- 
sure of 140 |b. to the square inch. The consumption of coal, 
with trains averaging sixteen carriages of 10 tons weight 
each, had been 27 |b. per mile, including getting up steam 
and piloting. The cost of maintaining and renewing pas- 
senger engines on the Great Northern Railway was estimated 
to amount to 24d. per mile. The next example selected was 
the London and North-Western Railway fast passenger 
engine. In this case the cylinders were inside between 
the frames, in fhe smokebox, in fact, and had a diameter 
of 17 in, with a length of stroke of 24in. The boiler was fed 
by two Giffard injectors, placed vertically behind the firebox 
The admission of water to the injector was regulated by a 
serew with a wheel handle. The water ascended and passed 
through a clack box (that could be closed at pleasure) into 
the boiler, along an internal pipe, carried forward two-thirds 
of the length ot the barrel of the boiler. All external pipes 
running forward outside the boiler were thus done away with, 
and greater simplicity and freedom from accidents were 
secured. The heating surface in this engine was 1013 square 
feet in the tubes, and 89 square feet in the firebox. The 
area of the firegrate was 15 square feet. The distribution of 
weight on the wheels, when the engine was in working order, 
was 9 tons 9 ewt., 11 tons, and 8 tons 15 ewt. on the leading, 
driving, and trailing axlea respectively. The total wheel 
base was 15 ft. Sin. This engine could drawa load of 293 
tons on a level at a speed of 45 miles an hour, with a work- 


ing pressure of 120 1b. to the square inch. The consumption 
of coal per mile was 25.31b., with trains averaging ten 
carriages; and the oost of repairs, over a period of six years 
and a half, had been 0.52 of a penny per mile run. The six- 


wheeled coupled goods engine made for the Great Southern 
and Western Railway of Lreland, and consequently suited to 
a gauge of 5ft. 3in., was next described. In this case the 
cylinders were 17in. in diameter, with a length of stroke 
of 24in. The tyres of the wheels and the axles were 
of cast steel Che coupling rod ends were furnished 
with cast-iron bushes, lined with white metal. The smal 
ends of the connecting rods had wrought-iron st ps, case- 
hardened. Sand boxes were fixed in the smokebox, and a 
brake was applie i. The heating surface in the tubes 
was 816, and in the firebox 03 square feet. The firegrate had 
an area of 17) square feet. The we ights’up m the leading, 
driving, and trailing wheels were 10 tons 12 ewt., 11 tons 
7 ewt., and 8 tons 15 ewt. respectively. The total wheel 
base was 15 ft. Gin. This engine could draw a load of 
607 tons on a level at a speed of 25 miles an hour, with a 
working pressure of 140 lb. tothe square inch. The average 


stean 





consumption of coal was 35 Ib. per mile with a load of 55 
wagons. The cost of repairs had been 0.63d. per mile. The 
next engine referred to had been specially designed for the 
heavy goods traffic on the Bombay, Baroda, and Central 
India Railway, where the gauge—6 ft, 6 in.—had afforded 
great facilities for the construction of a powerful machine on 
a reasonable length of wheel base. he cylinders were 
18 in. in diameter, with a stroke of 24 in. The eseape 
of smoke, when the engine was standing still, was pre- 
vented by the application of Mr. D. K. er oye ee 
for the introduction of air above the surface of the fire. 
There were 1278 square feet of heating surface in the 
tubes and 99 square feet in the firebox. The area of 
cou 


the firegrate was 25} square feet. This i I 
draw a load of 694 tons on a level at a speed of 25 miles 
an hour, with a working pressure of 140 lb. The con- 


sumption of coal was 59} Ib. per mile for an average load 
of 490 tons. The cost of repairs had been 3.22d. per mile. A 
peculiar feature of this engine was the position of the hind 
axle under the firebox, permitted by the shallowness of the 
end of the latter. This arrangement answered the double 
purpose of allowing a comparatively short wheel base and 
an equable distribution of the weight of the =" upon the 
shele<tl tons, 11 tons 16 ewt., and 11 tons 16 ewt. being 
carried on the leading, the trailing and the driviag wheels 
respectively. The locomotive next described was of the class 
usually called “tank engine,” and was constructed for the 
cofiveyance of mineral or heavy goods traflic over a portion 
of the Furness railways, having gradients of 1 in 100, 1 in 
80, &c., for 11 miles. This engine was designed to obtain as 
much power as was possible upon six wheels. The frames 
had been put inside the wheels, to allow convenient access to 
the motive parts ; the cylinders being placed inside, to seeure 
great structural stability. The cylinders were 18 in. dia- 
meter, with a stroke of 24in. Tanks, to contain 1000 gallons 
of water, were arranged along each side of the smokebox, 
the boiler, and the firebox, above the level of the frame, so as 
to distribute equal weights upon the wheels, which, when the 
engine was in working order, and the tanks were full, were 
13 tons 16 ewt., 14 tons 11 ewt., and 13 tons 8 ewt., on the 
leading, driving, and trailing wheels respectively. The total 
wheel base was 15 ft. The heating surface in the tubes was 
1048, and in the firebox 96 sq. ft. The area of the firegrate 
was 15 sq.ft: This engine could draw a weight of 872 
tons on a level ata speed of 20 miles an hour, and a weight 
of 367 tons up the incline of 1 in 80 at a speed of 11} miles 
an hour, with a working pressure of 145 lb. to the square 
inch. The consumption of fuel with this latter load had 
been 40.16 Ib. per mile. For engines with rigid frames a 
simple and convenient arrangement had recently been 
applied, in the shape of a sliding top to the leading, and 
sometimes to the trailing, axle boxes. This cap had a 
double incline in the transverse direction of the engine. The 
axle box had also similar corresponding inclines, so that 
when passing round a curve the leading wheels were free to 
move sideways, without at once arrying the engine with 
them. This plan had been largely adopted on the Midland 
Railway. Details were then furnished of the Fairlie system 
of locomotives, designed with the object of giving extreme 
freedom of movement to the engine and wheels, while 
securing sufficient stability to the boilers and their adjuncts. 
It had likewise been sought to utilise the whole weight of 
the fuel and water for the purpose of tractive adhesion, In 
conclusion, the author alluded to the great advantages which 
had accrued to the users of locomotive engines, by the adopt- 
tion of steel instead of iron for many parts, especially for 
tyres and axles, whether the latter were cranked or straight. 
It was announced that the discussion which had been com- 
menced, would be resumed at the meeting of Tuesday next, 
the 18th instant. 





FOREIGN AND COLONIAL NOTES. 

New American Railroad Contract.—Mr. Walter Shanly, 
contractor for the Hoosac tunnel in Massachusetts, has 
closed a contract to build the Wheeling and Lake Erie Rail- 
road, 208 miles in length, from Wheeling, West Virginia, to 
Sandusky, Ohio. 

Working Expenses on the San Paulo.—The percentage of 
the working expenses to the traffic receipts on the San 
Paulo Railway was 35.13 per cent. in 1872-3, as compared 
with 48.40 per cent. in 1871-2, 37.93 per cent. in 1871-0, 
37.90 per cent. in 1869-70, and 40.18 per cent. in 1868-9. 

Adelaide and Port Darwin Railway.—This vast under- 
taking is being again discussed at Adelaide. Three offers 
upon the subject are stated to have been received at Adelaide 
from England. 





San Francisco Mint.—Coining machinery for the new mint 
at San Francisco has been shipped from Philadelphia, and a 
contract for engines, &c., has been awarded. Operations in 
the new mint will probably be commenced about the middle 
if July. 

Tron Minerals in France.—The imports of iron minerals 
into France in the first eight months of this year amounted 
to 533,000 tons. This total exhibits an increase of 89,000 
tons when compared with the return for the corresponding 
period of 1872. 

Stecl Rails on the Western of France.—The Western of 
France Railway Company is extending the use of steel rails 
upon itssystem. At the close of last year, it had introduced 
them tothe extent of 146} miles. 


? rolling Stock on the Northern Pacific.—The Northern 
Pacific Railroad Company is now operating 740 miles of 
line. The rolling stock of the road comprises 72 locomotives, 
22 passenger cars, 6 mail and baggage, 4 emigrant, 26 
dump, and 15265 box and platform freight cars: 

The International Bridge—The International Bridge at 
Buffalo was opened for public traffic on Monday. - 
nexions with all the lines running up to the bridge, on both 
sides of the bridge, including on the American side the New 





York Central and the Erie, and on the Canadian side the 
Grand Trunk, the Great Western, and the Canada Southern, 
are now completed; the traflic passing over the bridge ig 
expected to be se heavy that there is already some talk about 
adding a second line of rails. 


Locomotives on the Chicago and North - Western.—At 
the close of May, 1873, the Chicago and North-Western 
Railway Company had 219 first-class, 29 second-class, and 
53 switching locomotives, making a total of 301 engines, 
Of these 159 are wood burners 142 coal burners. 


Tasmanian Coal.—A oommtey Ses been formed to work 

seams of coal existing on the Mersey and Deloraine Tram. 

way Company’s land. fhe company was formed at the annual 

—- of the Tramway Company recently held in Hobart 
own. 


The Gauge Question in the United States.—There is now 
an unbroken narrow gauge route from Chicago to New York. 
The Erie Railway has still a 6ft. gauge, but there is some 
hope that it will be changed. The expression “narrow 
gauge” in this case means a 4 ft. 8} in. gauge. 

Ironstone in British Columbia.—Mr. Richardson, of the 
Canadian Geological Survey, states that the Toxada (British 
Columbia) iron ore is of the richest quality, and that the 
agg of it available for working is practically unlimited. 

ir. Richardson is makfhg further searches for ore. 


The Belgian Iron Trade.—Rails have been in a little 
more demand in Belgium. The market for plates has also 
been a little more active, but prices have been falling. The 
foreign demand for Belgian iron—that is, the demand from 
Germany and France—has been languid. 


BRISBANE BRIDGE. 
To rue Epirog or Exaingenisa. 

Srr,—If the writer of the letter which appears in your 
issue of the 7th inst. had been as conversant with the facts 
of the ease as he would wish to imply, we venture to think, 
he would not have found, so easily, a remedy in his own 
design (even when carried out by the firm he mentions) for 
the figures given in the paragraph he refers to. 

We are, Sir, yours truly, 
ROBINSON AND Il’ANSON. 
(Engineers of the Brisbane Bridge.) 

Darlington, November 12, 1873. 

Coat Is Sarawak.—A correspondent writes to “the 
Times: “Inthe Parliamentary Report on coal, 1873, it is 
stated that the coal exported to foreign countries has in- 
creased from 9,283,294 tons in 1865 to 13,211,961 tons in 
1882, and it will be instructive to notice what sources of 
supply may assist in lessening this outflow, since the more 
coal that is available for steam and industrial purposes at 
home, the better our manufacturers will be able to main- 
tain that command of foreign markets which has hithert 
been regarded as the heritage of this country. While the 
New South Wales coal is meeting the demand in the 
southern hemisphere, and a considerable portion of the 
coal used in North China and Japan is drawn from the latter 
country, iarge deposits of bituminous, anthracite, and cannel 
coal have been brought to light in Sarawak during the past 
12 months, where exploring parties have been organised by 
the Rajah Brooke. re is now little doubt that, sooner 
or later, Singapore, Hong Kong, the Malay Archipelago, 
and perhaps Galle, will be cupped with Sarawak coul o! « 
quality to meet every requirement for steam, gas, or other 
purposes. The Sarawak Government is now working a vein 
of coal for the use of its own steamers @ short distance up 
the Sadong River, not far from the sea; this is inferior in 
quality and very easy of access. Near Mukah, on the sea 
eoast of the Mukah Residency, a vein of cannel coal of great 
thickness has been traced for a considerable distance, and 
been found cropping out in fourteen different places over an 
area of 20 miles. A vein of similar cannel has been dis- 
covered up the Rajong River, which is navigable nearly 2)” 
miles for small steamers; and many other outcrops of coal 
have been brought to light, of which that found in large 
quantities at Silantek has proved the most important. This 
latter, a steam coal stated to be equal to West Hartley, has 
been raised, and tried at Singapore with remarkable results. 
This trial was made on board the steamship Agnes, fitted 
with ordinary compound surface-condensing engines, the 
diameters being 47} in. in the high pressure and 254 in. in 
the low pressure cylinder, with a stroke of 2 ft. 9in. During 
the 63 hours the vessel was at full speed at sea the steam was 
from 65@1b. to 56 1b. pressure in the boiler, and indicator 
cards taken every half-hour gave a mean horse power of 
330.71; 4196 1b. of coal was weighed and consumed, giving 
an average of 7621b. per hour, an equivalent of 2 1b. 6 oz. 
per indicated horse power per hour; the furnace refuse was 
74 per cent. of eoal consumed; the combustion was perfect, 
with a very little light grey smoke. Making the usual 
allowances, it may be taken that less than 2b. per horse 
power per hour would suffice on an ordinary voyage. The 
coal used was surface coal, and could hardly be expected to 
yield its full power. The crop of the main seam of this 
Silantek coal has bedn opened up for nearly two miles; i 
runs from 4 to 5ft. thick, and is available for surface work- 
ing at a gentle angle. Quite lately coal of the same kind 4s 
the above has been found at the mouth of the Sibuyan River, 
near the sea, where it crops out of six hills of a considerable 
size and has, facilities for working. The existence of 
these deposits, and their utilisation through the medium of 
Chinese sre, vod hardly fail to be a matter of importance 
to our Eastern earrying trade, and all interested may hope 
that the bad name attaching to Eastern coal will become 
thing of the past. There are few points in the far East oer 
it is more important to command an unfailing supply © 
steam fuel than at Singapore and the Straits of Sunda; our 
China trade cannot fail to welcome its production, and ’ 
newly projected railways in Java will doubtless create a loca! 
demand for good coal which at present it is difficult to meet. 
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Discussion upon Mr, Robinson's paper “On Modern 


yY or Ants.—The first meeting of the Hundred and 


‘ S ion will be held on Wednesday evening next, the 
tant, at 8 o’clock, when the opening address will be de- 


y Major-General F. Eardley-Wilmot, R.A,, F.R.S., Chair 
the Council 

M&TROROLOGICAL SoctETY.—On Wednesday, the 19th inst., 
“.. by kind permission of the Council of the Institution of 
Engineers, at 25, Great George-street, Westminster, the fol 
wing papers will be read: “ The Thunderstorm at Brighton, on 
t 5, 1873, and its effects,” by F, E. Sawyer, F.M.S. “Some 
ations suggested by the Depressions which passed over, 
the British Islands, during September, 1873,” by F 
tor, F.MLS. After which a discussion will take place on “‘ The 

Best Form of Thermometer Stand.” 
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THE PLIMSOLL COMMISSION. 

‘cE the publication of the Blue-Book contain- 
ig the minutes of evidence taken before the Com- 
mission, it seems to have heen conceded on all hands 
‘tat unscaworthiness prevails to an alarming extent 


Six 


in our mercantile navy. Even the Times, which 
has striven as hard as the Commission, with a strik- 
ing similarity of tone and about equal effect, to put 
a good face upon the matter, admits that the evi- 
dence and appendices “‘ abundantly establish the 
fact that our mercantile marine contains a great many 
vessels which ought not to be allowed to sail the 
seas.” This, also, is admitted in the evidence of the 
Board of Trade officials, so that we may take it as a 
starting point, or, at least, as one step in advance 
made by the great cause to which Mr. Plimsoll has 
devoted himself. ‘There is, of course, much room 
left for belief and conjecture as to the actual num- 
ber of unseaworthy ships afloat, and, according as 
the numbers are put, so will the magnitude of the 
evil appear, Mr, Gray, the marine secretary of the 
Board of Trade, assuming there are 500 unseaworthy 
ships, says, ‘* By all means let us have power to look 
at these 500 ships, but do not let us look at 26,000 
vessels besides.” But suppose there are 5000 un- 
seaworthy ships! How are these 5000 unseaworthy 
ships to be got at? It becomes entirely a question 
of how to prevent these unseaworthy ships pro- 
ceeding to sea with the least possible inconvenience 
to trade, and with the least hardsbip and annoy- 
ance to shipowners. 

We, at an early stage of these inquiries, stated 
what we believed, and still believe, to be the only 
sound and wise course to pursue, in order to achieve 
this object, and we feel sure that reflection and 
further investigation will convince even the most 
sceptical that it is practical, would be thoroughly 
efficient, and would not impose any fresh restric. 
tions upon trade. 

We pointed out that a system of registration has 
growh up spontaneously among the mercantile 
marine during the last hundred years, by which 
something like half the shipping of the country is 
now voluntarily being placed in the hands of Lloyd's 
for periodical survey, and that of the remainder a 
large proportion has, at one time or another, been 
classed at Lloyd's, but which, having passed into 
that stage when to obtain an A 1 character would 
entail large repairs, and the owner, preferring no 
class to an inferior one, has withdrawn her from 
the Register Book, to take her chance, as long as 
she will, in inferior trades. : 

Here, as we pointed out, was already more than 
half the work being done steadily and quietly, with- 
out any of the inconveniences and hindrances to 
trade which some pretended must follow a universal 
survey of British shipping. Our proposal was to 
retain the same system, but to extend it over the 
whole shipping of the country, instead of half; to 
have one strong committee, which should fairly 
represent all the shipping interests of different parts 
of the country, merging Lloyd's and the Liverpool 
Register Book into one national register, from which 
the owner of every ship should be required to obtain 
for her at least the lowest class denoting sea- 
worthiness for a stated time. It would of course 
be optional with an owner to undergo further sur- 
veys to obtain the highest class to which his ship 
might be entitled, and this probably would become 
the general practice. 

We are glad to find that the views of both Mr. 
Waymouth, the secretary of Lloyd’s Register, and 
Mr. Rundell, the secretary of the Liverpool Under- 
writers’ Registry, coincide with our own as to the 
advantage which would accrue to our shipping if a 
compulsory system of classification were adopted in 
a register book under the control of a thoroughly 
representative Committee. The proposal does not 
appear to have found much favour with the Com- 
missioners at the first blush, and was met by ob- 
jections of a somewhat frivolous character. Indeed, 
it was not until towards the end of their preliminary 
inquiries that their interest seems to have been tho- 
roughly awakened by it, and then there was little 
time left to clear their minds of the plausible but 
shallow objections to it which were soon raised. 
Further thought and inguiry will doubtless enable 
them to form sound opinions on the subject, and 
raise them above the influence of fallacious argu- 
ments used to prove its impracticability. 

Returning to the admitted fact of ‘a great many 
vessels which ought not to be allowed to sail the 
seas,” and the proposals for preventing their sailing 
the seas, we may divide the latter into four, which 
may be briefly stated as follows: 1. The policy ad- 
vanced by the Board of Trade to stop all unsea- 
worthy ships when they find them, and leave all 
the others alone. 2. The proposal that the Board of 
Trade should undertake the survey of all ships not 





classed in cither Lloyd's or the Liverpool Registry. 


3. The formation of a representative Register Com- 
mittee, embracing Lloyd’s and Liverpool, having a 
minimum standard of efficiency up to which all ships 
must come, and holding out the same inducements 
of high class for superior ships as is now done b 
Lloyd’s. 4. The compulsory survey of all Britis 
ships for seaworthiness by the Board of Trade, irre- 
spective of the work done, and the surveys held, 
by the register societies, On these four proposals 
we shall offer a few remarks in the order given 
above. 

On the first proposal, the marine secretary of the 
Board of Trade, whom we believe to be thoroughly 
in earnest in his desire to improve the existing 
state of things, says: ‘* We quite agree that securit 
[for the seaworthiness of merchant ships] is wanted. 
We quite know that ships are sent to sen which 
ought noteto be sent to sea. We know that ships 
are lost which ought not to be lost, and we know 
that cargoes are improperly stowed; and we quite 
think that more protection ought to be afforded, but 
we do not look for that protection in the way of 
surveying everybody and every ship, on the chance 
of finding out one bad one. We say, therefore, 
let us have power to break up a ship which is 
known to be unseaworthy ; let us have power to in- 
spect a ship which is suspected to be unseaworthy ; 
and we think that we shall then do all that can be 
done, We do not believe in the wholesale survey 
of everything, but we do believe in a strict survey 
of suspicious or doubtful cases, or cases known to 
be bad, and the punishment of men who eyade the 
law, who break the law, or who disregard the life 
of the sailor.” 

Here, then, is a full statement of the views 
and policy of the Board of Trade. But will 
it bear examination? It is easy enough to say, 
break up unseaworthy ships; but how is their 
unseaworthiness to be proved unless they are placed 
under survey? and how many hundreds of vessels 
may be rotten in their timbers, and perfectly un- 
seaworthy, and yet afford.no grounds for suspicion 
unless they were opened periodically for survey ? 
In fact, the great error seems to be in supposing an 
unseaworthy ship shows her unfitness externally so 
as to become notorious, and enable her to be singled 
out as readily asa broken-down cab horse. ‘That 
the increased powers granted to the Board of Trade 
will have a beneficial effect in preventing unsea- 
worthiness we do not for a moment doubt, and we 
think that more good will be done indirectly by 
frightening the owners of inferior ships into effect- 
ing repairs than directly by the actual surveys that 
take place. But when we remember in the single 
case of the Parga, when she was unjustly detained 
on suspicion of unseaworthiness, that it cost the 
country 2000/., it makes one tremble for the number 
of mistakes of a similar kind which may occur 
before the Board of Trade will make a serious 
diminution in the number of unseaworthy ships 
that sail the seas. 

The second proposal, viz., that the Board of 
Trade should undertake the survey of all ships not 
classed in either Lloyd's or the Liverpool Registry, 
is the one contained in the Bill introduced into the 
House of Commons by Mr. Plimsoll last session. 
At that time it was prominently discussed, and was 
chiefly opposed on the ground that, with the limited 
staff of surveyors possessed by the Board of ‘Trade, 
it would be impossible to carry it out without 
paralysing trade, that it would be an unwarrantable 
interference with the property of shipowners, and 
various arguments of that kind, Since that time 
the staff of the Board of Trade has been consider- 
ably augmented, but still the proposal does not find 
favour, and we hear now the remarkable argument 
put forward that Government could not undertake 
the survey of the unclassed <6 pastrenres which no 
one disputes that the rotten and unseaworthy vessels 
are to be found—without also interfering similarly 
with the classed ships, which are already well cared 
for. But apart from this consideration it is obvious 
that even in dealing with the unclassed ships the 
Board of Trade would have to labour under great 
disadvantages, because while their newly elected 
surveyors are for the most part inexperienced in the 
business of surveying, the unclassed shipping is 
composed of large numbers of shaky and doubtful 
vessels which would require the attention of ex- 

rienced men, and, in addition, their survey would 

ave to be undertaken, as it were, in the dark, for 
want of the former history of the vessels. On this 
point Mr, Waymouth says : 

“In connexion with the survey of ships, I hold 
that it is a most important thing that you should 
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be able to turn to documents that should trace the 
ship up from her original construction, and that is 
what we are enabled to do In the first place we 
yet information from the surveyor, intimating that 
he has an order to survey such and such a vessel. 
We turn back to the documents, and see if there is 
anything against the vessel, and we give the sur- 
veyor who is to survey her all the infdrmation we 
can in connexion with it. That puts him in a 
position in which it is impé ible that he could b 

it in, except under such a system as ours, by 


which we have the means of tracing the ship up 
from her original construction 
On the third proposal, namely, to combine Lloyd's 


and the Liverpool Register Socicties into a repre- 
sentative society for the survey of all British ship- 
ping, it is objected that there is at present a rivalry 


between the two societies, which leads to ships 


being built of lighter materia s than they hould be 
Also that a limited number of British and colonial 
ships have sought the shelter of foreign register 
societies, and that it would be a hardship to them 
to have to undergo survey unde British auspice 


like other British shiy 
It is further maintained that if the Government 
were to intrust the survey of British shipping to a 





national society formed on the ba f Lloyd's, or, 


in other words, to a society elected by the shiy 


owners, merchants, and underwriters, that it would 
be necessary for the Government to interfere in the | 
formation of the rules of the society, ind thus by | 
placing their rules within the four corner of an Act 
of Parliament, would deprive the society of that 
elasticity which characterises Lloyd’s, and which has 
led to its great public usefulness. All these objec- | 
tions. however, are, as we shall show, either irrelevant 
or of little real importance. Fo tance, the 


rit ni 
rivalry in classification between Lloyd's and Liver- | 


pool, which before now has led to bad results, instead 
of being an argument against the proposal, is one 


that can negatively be advanced in its favour 
because were these two cieties merged in oné 
larger ROC] ly, the compet tion spoken of would 
cease, a t matter of coul Ps nt can only be 
given to this objection by representing that Lloyd's 
is to have all the power, and that the Liverpool 
Society is to be allowed to die a natural death 
Lh s, however, by no means the course proposed 


by Mr. Waymouth and Mr. Martell, the secretary 
and chief surveyor of Lloyd's, by Mr. Rundell, or in 
fact by any of those who advocated the principle of 
compulsory survey They all favour a classification 

committee which should combine the capacities of 

Lloyd's and Liverpool, and they do so as much to 

put an ¢ nd to the evil of e mpetition as to facilitate 

the action of Government in extending the advan- 

tages of survey and classification to the whole ship- 

ping of the country The objects of classification 

would remain as they have been, namely, to assign 

to ships a character denoting their intrinsic merits, 

in order to guide merchants in the transport of their 

goods, underwriters in the transaction of their in- 

surance business, shipownersin the buying andselling 

of ships, and in contracting with builders for the sup- 

ply of new ships, and these could still be conducted 

upon voluntary principles. The only compulsion | 
necessary would be for Government to enact that, 
whether an owner wished to undergo classification 
in the strict sense of the term or not, he should at 
least obtain a certificate denoting that his ship 13 
not unseaworthy 

Mr. Waymouth holds that while there arethree dis- 
tinct interests in the shipping community, V1zZ., the 
merchant, shipowner, and underwriter, no one can be 
so well versed in the vast and complicated business 
of each as those engaged in it ' 

He says: ** Competition may be good in some | 
cases, but certainly it is not good in the classifica- 
tion of ships, therefore I would stop all competition : 
and I think the Government ought to st p in and | 
say, We will have a classification, but it shall be by 
one properly constituted authority.” Again he 
says, ‘‘ my own individual feeling is in favour of a 
committee formed of merchants, shipowners, and | 
underwriters. ‘They would of course be responsible 
for the exercise of any powers granted them.” 

Being asked whether Lloyd's Committee would, | 
if asked by the Government, undertake the survey 
of all the unclassed ships in the country, he re plic d. 
** 1] am quite sure Lloyd's would undertake it.” Anc 
in the same direction may be quoted his words, “I 
know personally my work would become much more 
onerous than it is at present, but I think that from a 
national point of view, and for the good of the 
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shipping of the country, the whole of the merchant | 
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shipping should be under the control of such a 
committee or body as the Committee of Lloyd's 
Registry, and I do not see any body who could 
carry it out so efficiently.” 

Mr. Waymouth did not see that Government 
nominees on such a Committee could do much good, 
although he did not see much obj ction to them, 
and he maintained that in a representative com- 
mittee, such as he proposed, there is but one aim, 
viz., to have good ships. 

We have not space in this article to deal with the 
other objections raised to the adoption of the pro- 
posal for a national register society, but purpose re- 
turning to the subject in our next. 


POLLUTION OF RIVERS BY MINING. 
Bive-Books, as a rule, are by no means interest- 
ing reading, unless those who undertake their 
perusal feel an individual or social interest in the 
question discussed. Occasionally some crop up, 
which, relating to national and social questions, 
command general interest, and one of these which 
may be included in that category, is the Fifth Report 
of the Commissioners appointed to inquire into the 
Best Means of Preventing the Pollution of Rivers 
In former numbers of ENGINEERING the contents of 
four preceding reports have been discussed, and we 
have not hesitated to express our opinion in regard 
to their value It is only fair to state, however, 
that all the preceding subjects of inquiry on the 
part of the Commission involved questions which 


|afforded debatable ground for all conditions of 


professional men. ‘The data and conclusions were 
equally uncertain; and consequently the conclu- 
sions at which the Commissioners arrived at were 
open to further discussion 

But this fifth Report deals with a subject of 
limited area, being confined to an inquiry into the 
‘Pollution Arising from Mining Operations and 
Metal Manufactures,” and consequently it may be 
distinguished from the preceding inquiries by 
stating that it deals with natural pollution rather 
than that of an artificial character. S« wage, the 
pro ! ik of textile ih he mical, and other manufac- 


tures, producing as they do secondary results, more 
pecially in a recognised form of carbonaceous and 
nitrogenous products, is widely different from the 


sources of pollution with which the Report is con- 
tit ected, 

The prefatory part of the Report may be briefly 
passed over as a simple introduction, stating the 
previous labours of the Commission, in some por- 
tions of which we cannot compliment them with 
a favourable opinion of their facts and deduced 
conclusions Th present Report shows, on the 
contrary, a careful analytical survey of the sources 
of mineral pollution of rivers. In Section A the 
causes of such pollution are pointed out, and in 
Section B the remedies are stated, 

In reference to the causes they have been divided 
into seven heads, viz., pollution by collieries and 
coal washing, iron mines, lead, zine, copper, and 
arsenic mines, tin mines, manganese, baryta, and, 
lastly, pollution by china clay works. ‘ 

According to the views of the Commission the 
first, second, fifth, and the seventh contribute 


' nothing essentially dangerous to health of human 


beings, although probably offensive to cattle, &c., 
grazing on the banks of the streams into which 


|such matters are thrown. The polluting matters 
}seem to be generally in suspension, but rarely in 
|solution, and the appearance of the water, thus 


polluted, has a sufficient repulsive effect both on 


}man and the lower animals to prevent, in most 


cases, a dangerous issue, of course excepting fish, 
who are rather particular in their article of diet 
when they have the chance of its selection; if net 
they die. 

Taking the first cause of pollution, collieries and 


| coal washing, it appears that in most of the streams 


adjacent to large collieries contamination occurs 
from the coal-washing. ‘This is chiefly due to the 
presence of a variable amount of sulphides of iron, 
in the form of pyrites, which, coming into contact 
with the water used in the washing process, be- 
comes converted into sulphate of iron, or copperas, 
and the peroxide of the metal, the latter being of 
course innocuous. But, as we have already stated 
in preceding issues, the sulphate of iron has a 
highly beneficial effect in purifying waters contami- 
nated with sewage matters, and the Commissioners 
consider it highly capable of freeing sewage water 
of its organie constituents. Hence, in fact, the 
essential portions of the patents of most of our 





chemical sewage-treating companies. Special cases 
with analyses are afforded in this Report as cop- 
firmatory of this fact. ‘The mechanical result of 
coal-washing, however, has an opposite effect. The 
suspended matter is enormous; fragments and 
even masses of shale and other detritus are carried 
down the stream, to the destruction of all agricul- 
tural produce on the adjacent banks, especially in 
time of floods, and occasionally causing the death 
of cattle. ‘The Commissioners considered that the 
matter in suspension is the chief cause of such in- 
jurious effects, but occasionally the amount of 
arsenic is very prejudicial, from its presence in the 
pyrites in the coal. 

Under the second head, pollution by iron mines 
may be briefly dismissed by the statement that as 
the polluting material is usually a suspended form 
of sesquioxide of iron, its effects are simply of a me- 
chanical character, and generally free from those 
due to chemical causes. ‘Their chief complaint is that 
the oxide of iron leads to the silting up of rivers, 
if of small contents; or if the waste is in larg 
quantities. 

The pollution caused by lead, copper, zinc, and 
arsenic mines introduces us to the chemical injurie: 
that might result from contamination of the stream: 
Lead ores, in the United Kingdom, are all but univer- 
sally sulphides or galena, and the mode of extracting 
the metal by washing leads to a large amount of the 
highly comminuted ore being sent into the ad- 
jacent stream, and thus acting prejudicially to all 
places below its exit. We met with an instance 
of this kind some years ago, in which a large paper- 
maker suffered seriously from this cause, the colour 
of the manufactured article being very dull, owing 
to the presence of lead in the stream whence he 
derived his washing water. In the Report before us 
the Commissioners instance the case of the * skimp- 
ing” of a mine, in the Wear basin, containing galena 
to the extent of 6.83 per 100,000 parts, showing that 
no less than nearly 7 tons of lead ore, worth 12/. 
per ton, were wasted for every 100 tons of waste 
thrown into the stream. The waste, in its progress 
down the stream, causes great destruction of poultry 
and fish, beside injury to adjacent land. Of course 
this prejudicial result is due to the peculiar method 
by which lead ores are treated to separate the 
matrix from the metallic sulphide. In some cases 
10 per cent, of the mud, collected in slime pits 
below the works, consisted of lead ore, and, in ex- 
ceptional cases, 25 per cent. was present in a 
slime pit a mile and a half from the upper works. 
This shows an enormous waste of material, and it 
does not seem uncommon, ¢ xcept in actual amount, 
which varies in other cases from 2 to 5 and 13 per 
cent. in the waste mud. In many cases cattle had 
been poisoned by the deposit of lead waste on fields 
adjoining the banks of streams. In these, however, 
the soluble matter was free from lead, the danger 
arising from the mechanical suspension of the galena. 
Instances are given in which the entire destruction of 
the agricultural value of the land resulted from this 
lead-poisoning, especially in regard to the rivers and 
streams flowing into Cardigan Bay, at and above 
Aberystwith, and also in the Tyne near Hexham, 
in the upper reaches of the Tees and Wear, &c. 

As a rule, the contamination of running streams 
by copper mines is but slight. The reason of this 
is that, as copper is a valuable metal, its diffusion 
in a soluble form is prevented by immersing 
streams containing it masses of waste iron, which, 
by electro-chemical action, precipitate the copper 
in an almost pure form. It was only in regard to 
suspended matter that the effluent water of copper 
mines was polluting. The presence of arsenic, how- 
ever, in some ores, was prejudicial. In one work, 
the Deyon Great Consols, about from 165 to 200 
tons of white arsenic are produced monthly from 
the ore, an amount sufficient to destroy the lives 
of half the estimated population of the globe, and a 
large quantity of the waste of the manufacture 18 
cast daily into the adjacent river. 

The treatment of tin ores in Cornwall leads to the 
pollution of running streams into which the waste 
is cast, but almost entirely through simple me- 
chanical suspension, causing a loss similar to that we 
have noticed in regard to lead ores. ‘The result is 
highly injurious to fish. In case of floods the waste of 
the tin-crushing is spread on the surface of ad- 
jacent lands, all of which might be prevented by 
settling pits, that would not only prevent the pollu- 
tion of the streams, but also do away with a heavy 
loss now sustained by the owners of the mines. In 
some instances this source of loss is, by judicious 
management, almost entirely avoided. Generally, 
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however, there was no evidence that the river 
jollutions due to mining industry in Cornwall were 
productive of injury to health. These effects were 
more notable in the destruction of the fertility of 
soil over which the waste had been spread in time 
of flood. 

The pollution of streams by manganese and 
baryta mines may be briefly dismissed on account 
of the limited area in which these occur in the 
United Kingdom. Baryta, however, being often 
associated with lead ores, especially galena, has 
been a source of poisoning to fowls kept near 
streams running from the mines. The pollution, if 
such it can be called, arising from china clay works, 
is one entirely of suspension. The clay is of an 
exceedingly fine texture, and hence long remains 
suspended in a stream. But practically, like most 
other kinds of clay, it has a tendency to remove 
both “organic carbon” and ‘organic nitrogen.” 
It is, in fact, an essential feature of more than one 
of the chemical schemes that have been patented 
for the purification of sewage. 

So far we have given an analysis of the Report 
in respect only to pollution arising from the pre- 
paration of metals from their ores. In the second 
main section, however, a much more serious cause 
of pollution is dealt with, namely, that which is 
caused by metal manufactures. ‘The investigations of 
the Commissioners in this respect are divided into 
six heads, namely, pollution arising from nickel 
works, iron works, and rolling mills, the cutlery 
trade, iron and steel wire, and galvanising works, 
brass foundries, and lastly, German silver and 
electro-plate works. Of these the first, second, 
third, fifth, and sixth may be dismissed as practi- 
cally of little importance. The most important 
cause of pollution to streams arises from the 
drainage of galvanising works, owing to the 
enormous quantity of waste material cast into the 
streams adjacent to the works, and the reckless and 
sudden manner in which such waste is got rid of. 
In regard to this fourth item it may be explained 
that iron and steel wire, tinplate (that is iron sub- 
sequently to be tinned), and galvanised iron (that 
is iron subsequently to be coated with zinc), all 
require the operation of ‘pickling’ before the 
final stage of the manufacture. This pickling con- 
sists in the removal of the external oxide of the 
ron plate or wire by means of a solution of sul- 
phurice or hydrochloric acid in water. The result- 
ing products are ee or chloride of iron, ac- 
cording to which acid has been used for the pur- 
pose. As an effect of this we may mention our 
experience at Birmingham. At certain hours of 
the day the pickling liquid is thrown into the sewers, 
Standing at Saltley, where the sewage works are 
situated, it will be noticed that the sewage rapidly 
turns to a brownish-red colour, owing to the alkalies 
in the sewage decomposing the iron salts of the 
pickle, first producing protoxide and hydrated 
carbonate of iron, which, by speedy oxidation, be- 
come converted into the red sesquioxide. ‘The 
latter, being insoluble, is harmless, but the ‘‘ pickle,” 
through its acid character, destroys all the mortar 
of the sewers, and the immense sewage tanks at 
Saltley show the same effect, almost every course 
of brickwork leaking like the uncaulked seams in 
a ship's sides. ‘The Report enters into details of 
such results as observed at Birmingham, Sheffield, 
and other places. In some districts the waste 
pickle is utilised, the sulphate of iron and the 
chloride being retained and made an article of 
commerce. But where such pickle is highly acid 
the effects are most injurious to the stream and on 
the adjacent land, and in some cases cause the 
evolution of gases prejudicial to human health, 
The abominable stench of the ‘‘ manure” at Saltley, 
near Birmingham, if once smelt, will leave a last- 
ing impression. In fact, no words can convey an 
idea of its offensive character. 

From the preceding analysis it will be noticed 
that the pollutions agising from metals, and metal 
manufactures, are due respectively to mechanical 
and chemical causes. The Commissioners in their 
Report (Section B) suggest remedies for both evils. 
Without going into details of all the plans they sug- 
gest, it will be sufficient to state thatthe two chief 
methods are: the prevention of pollution by mecha- 
nically suspended matter through the use of adequate 
settling tanks; and the retention and utilisation of 
the so-called waste chemical products at the works, 
converting such into articles of commerce, which in 
most cases would lead to great profit. It is remark- 
able how blind manufacturers frequently are to 
their own interests. When the Smoke Prevention 





and the Alkali Acts were passed some years ago, 
nothing but apparent ruin could be perceived by 
those against whom these acts were launched, In 
the end, however, the result was directly the reverse ; 
indeed, some of the manufacturers have accumu- 
lated large fortunes by an observance of the pro- 
visions of snch Acts. The Commissioners, in their 
Report, enter into a series of elaborate experiments 
they have made showing how the present pollution 
of streams by metals and their manufactures may 
thus be not only prevented, but also be made sources 
of profit. From long experience with the whole 
subject we heartily agree with what they state. 
The present waste of material, independent of any 
sanitary questions, is a disgrace to technical science ; 
yet it takes place in districts supposed to possess 
the shrewdest men of business, and the most ad- 
vanced culture of practical science in regard to 
engineering and chemistry. 

In the final summary of the Report, the Commis- 
sioners draw attention to the localities in which the 
chief pollution of streams occur, and from facts 
already stated, deduce certain conclusions and 
recommendations, the latter being tabulated under 
ten heads. They would deem the following as 
polluting causes in any stream. 

1. Any liquid retaining in suspension, aftet being 
at rest for six hours, more than one part by weight 
of dry organic matter in 100,000 parts by weight 
of the liquid; or if not having been so rested for 
subsidence, it should have im suspension more than 
three parts by weight of dry mineral matter, or one 
part of dry organic matter in 100,000. 

2. Any liquid containing in so/u/ion more than two 
parts by weight of organic carbon, or 0.3 of organic 
nitrogen per 100,000. 

3. Any liquid which shall exhibit by daylight a 
distinct colour, when a stratum of ] in, deep is 
placed in a white porcelain vessel. 

4. Any liquid which contains in solution in 100,000 
parts, more than two parts of any metal except 
calcium, magnesium, potassium, and sodium, 

5. Any liquid which contains in any form 0.05 per 
100,000 of metallic arsenic. 

6. Any liquid containing in 100,000 parts, after 
acidification with sulphuric acid, more than one 
part of free chlorine. 

7. Any liquid containing, as sulphide, or as sul- 
phuretted hydrogen, more than one part of sulphur 
per 100,000. ‘The next conditions relate to acidity 
and alkalinity. ‘They recommend that not more 
than an acidity produced by two parts of hydro- 
chloric acid in 1000 parts of water ; nor an alkalinity 
greater than that exhibited by the presence of one 
part per 1000 of caustic soda should be allowed ; 
and lastly, that any liquid showing a film of petro- 
leum on its surface, or containing in suspension 
more than 0.5 part of such oil in 100,000 parts of 
water, should be deemed pollution. 

Some of these provisions are already familiar as 
having occurred in previous reports on the sewage 
question. They have been considered much too 
stringent, and we think justly so. Perhaps they 
have done much harm in erecting too high a 
standard. But in concluding this brief analysis we 
must give the Commissioners the credit of having 
taken great care, and shown much impartiality in 
their investigations and conclusions. We advise all 
interested in the question to carefully study the Re- 
port, as sooner or later it must lead to legislative 
action, to stop the present evils of our metal manu- 
factures, both sanitary and commercial. 


SCREW PROPULSION. 


Tue subject of ship propulsion, which some years 
ago was one of the most frequented fields for the in- 
ventor, has now, for a long time, been comparatively 
quiet. After almost every conceivable form and 
arrangement of paddle wheels, screw blades, and jet 
propellershad been proposed, and many of them tried 
practically, the screw has obtained the mastery, and 
we now scarcely ever hear of a paddle-wheel steamer 
being built, while the jet propeller has failed even to 
obtain a footing except in a few experimental vessels 
for the Government, or for pleasure boats. It is 
searcely too much to say that among those who 
laboured to improve the screw propeller, no one is 
better known, or has been more successful, than Mr. 
Griffiths, whose system has been almost universally 
adopted in the Government service, and to a large 
extent in the mercantile navy. : 

When, therefore, we hear of Mr. Griffiths again 
coming before the public with a new mode of ap- 
plying the screw propeller to drive ships, the re- 











collection of his former successes awakens an in- 
terest which would not attach to the experiments of 
one less experienced in the particular subject he 
has undertaken to improve, when further improve- 
ment in it seems to have been almost given up as 
ge my 

some time ago Mr. Griffiths read a paper before 
the United Service Institution, in which he pro- 
posed to supersede the present system of employing 
a screw outside the ship at the stern by ® pair of 
screws, one in the bow and the other in the stern, 
both working in tunnels, It had often been pro- 
posed to fit propellers of different forms in tunnels 
extending throngh the ship from the bow to the 
stern, but these had all been abandoned on account 
of the enormous loss of power, due to friction, 
which such a system must necessarily entail. Mr. 
Griffiths’s tunnels were not proposed to extend fore 
and aft; in fact they amounted to two short 
tunnels, one at each end of the vessel, the fore one, 
after leaving the propeller, sloping downwards, and 
coming out with an easy curve at the ship's bottom 
some distance abaft the bow, and the after tunnel 
opening from the bottom of the vessel an equal 
distance on the fore side of the stern, and sloping 
upwards towards the after propeller until it emerges 
towards the stern in a direct fore and aft line. 

In this proposal, of course, the objection on the 
score of increased friction could not be maintained 
to the same extent as if the tunnels were of great 
length ; but what little experience had been gained 
of tunnels was not much in their fayour, and it was 
incumbent on Mr. Griffiths to show that with his 
new system a certain power would propel the vessel 
faster than the same power applied on the usual 
system, of a screw on the fore side of the rudder 
post, would propel her. ‘Todo this a number of 
experiments have been carried out with models on 
the canal at the north-west corner of the Horticul- 
tural Gardens, at South Kensington, and a close 
scrutiny and study of these experiments have con- 
vinced us that very remarkable results are likely to 
arise from the adoption of the system, and that 
while opening up some curious and difficult questions 
on the theory of resistances and propulsion, the 
subject is full of practical importance, as affording 
every encouragement that economical results will 
be obtained of a character sufficiently striking to 
command support in these days of high-price coals. 

‘That there is a pressing need for improvement in 
our steam mercantile marine is apparent to all en- 
gaged in shipping, and is shown by the increased 
number of orders which are being reecived by 
builders for new sailing ships compared with the 
orders for steamers. This apparent tendency to re- 
turn to sailing ships, which characterises the pre- 
sent time, is no doubt due to two causes, viz., the 
expense of working steamers, and the great losses 
which have occurred among them. Both of these 
objections are proposed to be removed to some ex- 
tent by Mr. Griffiths’s plan, which combines the 
most desirable feature of separate engines at the 
bow and stern, with, as it is contended, an equal 
speed, and less expenditure of power. On this 
latter point we have witnessed a large number of 
experiments, the details of which we hope shortly 
to publish, and shall therefore content ourselves on 
the present occasion with giving a brief outline of 
their results. They were made with a — of 
models so arranged that they could be propelled in 
the ordinary way, or on the tunnel system, and 
every care and attention was paid to insure the 
power applied being accurately recorded, as well as 
the number of revolutions of the screws, 

Experiments were made with the whole power 
concentrated on one screw at the stern; and after- 
wards with the power divided, placing half in a 
tunnel in the bow, and the other half at the stern, 
and the increased speed with the new system was 
very striking indeed, amounting to about 30 per 
cent. in some of the runs; but this doubtless was 
assisted by other causes, to which we shall hereafter 
refer, 

The most curious results of the triais appear when 
the model is tested with the engine at one end only 
at work, and compared with the result obtained with 
the screw working at both ends, and with the power 
doubled, It is well known that in ordinary vessels 
when the power is doubled, the speed is increased 
by one-fourth, but in these experiments, trial after 
trial appear to show that when the power is doubled 
by addin a screw in the bow working in « tunnel, 
the s is increased by one-half. 

We regret that space ee us dealing on the 
present occasion more fully with these valuable and 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—The speculative excitement 
which prevailed in the warrant market during the middle of 
last week soon subsided, and on Friday, when the Bank of 
England's rate was advanced to 9 per cent., the price fell 
to 1U8s. On Monday forenoon the price receded to 106s. 6d., 
advanced to 108s., and closed, steadily at 107s. 3d. Yester- 
day the market opened with some briskness at 107s. 6d., 
ed business was ies up to 108s, but from this point a 
vction took place, and the closing price was 107s. The 
rices of makers’ iron, although their tendency is decidedly 
cowards, are still maintained considerably above the 
; of warrants. No. 3 quality, notwithstanding the 
cavy upportations from Middlesbrough, continue scarce, and 
ire proportionately high. 


r 


a 
r 
I 
} 
h 


; No.1. No. 3. 
s da. 6. da 
G.m.b, at Glasgow eee ove 110 0 1080 
Gartsherrie 4, eee ose ose 1210 11290 
Coltness ” on oe one 1236 1140 
Summerlee ,, ose eee 1176 1100 
Carnbroe - eco eco 118 0 1120 
Monkland ” oes ooo eon 112 0 1100 
Clyde 0 eve 11220 100 
Govan, at Broomiclaw ose 112 0 1100 
langloan, at Glasgow ids 1200 1120 
Calder, at Port Dundas ose ove 1200 1126 
Glengarnock, at Ardrossan... ooo 1160 1126 
Eglinton ” 112 0 1090 
Dalmellingto’ ” see ove 1140 1120 
Carron, at Grangemouth, selected wi 117 6 om 
Shotts, at Leith ... on ase ese 117 6 1120 


Kinnell, at Bo'ness bed eee ws 1126 109 0 
(The above all deliverable alongside.) 

Bar iron ... ove ove vee eee 131. 

Nail rods ... abe ose ans eve 132. 

Business was done this forenoon down to 105s. 3d. closing 
105s. Gd., cash, buyers, and 105s. 9d. sellers. There was 

practically no change in the afternoon. Last week’s ship- 

ments amounted to 10,646 tons as against 9218 tons in the 

( 


riesponding week of last year. 

A New Coalfield in the Hamilton District.—The Hamilton 
Coal Company have purchased the minerals in the lands 
f Litde Eldston, near Hamilton, from Mr. John Jackson, of 
Burnhill, Blantyre, for 30,000L As these lands are contiguous 
to the company’s collieries at Greenfield they will be worked 
f the existing pits there. 

Edinburgh Museum of Science and Art.—Mr. T. C. Archer, 
lirector of the Museum of Science and Art, Edinburgh, has 
arranged for another very interesting lecture campaign in 
connexion with instruction. There will be six courses of six 


each—on “ The Chemistry of the Common Metals,” 
by Professor A. Crum Brown; “Physiology and Public 


Health,” by Dr. MeKendrick, F.R.S.E.; “Cosmical As- 
tronomy,” by Professor P. G. Tait; “The Carboniferous 
Formation of Scotland,” by Mr. James Geikie, F.R.S.E., of 
the G gical Survey; “Weather and Climate,” by Mr. 
Alexander Buchan, Secretary of the Scottish Meteorological 


Society; and “ The History of Commerce,” by Professor W. 
B. Hodgson, L.L. D. 

The Scientific Societies of Scotland—Nearly all the 
otifie societies of Edinburgh and Glasgow have now re- 
ed the duties of their respective sessions, and in most 
es there are prospects of excellent bills of fare. 


ie Royal Scottish Society of Arts.—Prize Awards.— 
The opening meeting of this society for the session 1873-74 
was held on Monday evening; Mr. Ivory, the President, 
lelivered the opening address on retiring from office, 
and the awards resolved upon by the Prize Committee were 
vnnounced, and the prizes awarded. They were as fol- 
—The Reid and Auld Prize (value ten sovereigns), 
to Mr. F. J. Ritchie, clock and watch maker, for his paper 
“ Electro- Sympathetic Clocks and Time Signals” ; 
Hepburn Prize (value seven sovereigns) to Mr. Alex- 
ander Leslie, C.E., for his paper and experiments on ‘‘ The 
Flow of Water over Triangular Weirs”; the Society’s 
Silver Medal (value seven sovereigns) to Dr. Stevenson 
Macadam, for his paper and researches on “Flour Mill 
} Explosions”; the Society’s silver Medal (value five 
reigns) to Dr. James Paton, Paisley, for his description 
a pyroletor or fire extinguisher; the Society’s Silver Medal 
4 
I 









e three sovereigns) to Mr. George Glen, upholsterer, 
for his paper on “Improved Tramway Cars”; and the 
Society’s Silver Medal to Mr. David Smail, warehouseman, 
for his paper on “ A Self-Acting Lock for Railway Sidings.” 
Mr. T. C. Archer, F.R.S.E., director of the Museum of Science 

| Art, was elected President of the Society in succession to 
Mr. Ivory, and the other vacant offices were also filled. 


} urgh and Leith Engineers’ Society.—An ordinary 
meeting of this society was beld last week, Professor Fleeming 
Jenkin, president, in the chair. A paper on “Air Engines” 
was read by Mr. A. B. W. Keunely, who gave a popular 
tat nt of the theory and an account of the construction 





principal types of air engines at present existing, and 
summed up there advantages as compared with cach other 
a 1 steam engines. He also pointed out some of the 
reasons which have prevented their succeeding hitherto, and 


the difficulties which must be overcome before they 
expected to succeed. 

Glasgow Association of Engineering and Shipbuilding 
Draughtsmen.—A meeting of this association was held last 
week, Mr. George K. Grieve, president, in the chair. After 

election of several new members, a paper was read by 
mr. | n “ Condensed Peat as an Article of Fuel.” 

The Tay Bridge—Formation of the Leuchars New Line of 

ay.—During the last fortnight or so workmen have 
y preparing for the new line of railway which is to 
tend from Leuchars to the south end of the Tay Bridge, at 


] 











Wormit Bay. The formation of the line is being proceeded 
with vigorously. 


Telegraph Cable in Connexion with the Tay Bridge —A 
telegraph cable was successfully laid last week between the 
contractor's offices at the north and south ends of the Tay 
Bridge. It was made expressly for the purpose by Messrs. 
Siemens Brothers, at Charlton, and was paid out from the 
steamer Excelsior. The whole operation was accomplished 
in about forty minutes, and immediately afterwards the in- 
struments were connected, and signals exchanged. Another 
connexion will be made with a station on board a storeship in 
the middle of the river, and it is expected that this new 
means of communication will give great facilities in the 
work, as often much time is lost for want of means to com- 
mand a tug at the right moment, and transmitting other 
orders. The contractors have also made arrangements to in- 
crease the plant considerably, especially the part which is 
used to pump the sand out of the piers, as this proved to be 
the point which could not go on with sufficient speed com- 
pared with the other operations. All this, and the fact that 
some alterations have been made in the construction of the 
bases, make them feel very hopeful that they will complete 
the work in from twenty to twenty-two months. In the 
course of a lecture which Mr. Grothe, contractor for the 
works, delivered last week, he said that he believed it would 
be an accomplished fact within two years. 





NOTES FROM THE SOUTH-WEST. 

The Mines Regulation Act.—Mr. Simeon Holmes, a Forest 
of Dean colliery proprietor has appeared before the Coleford 
magistrates to answer a charge of an alleged breach of the 
Mines Regulation Act. The defendant was charged with 
neglecting to make reports of the daily inspection of his 
mines, as required by the statute, and with the view of in- 
sisting upon a due observance of this provision the case was 
brought forward by Mr. Lionel Brough, inspector of mines, 
The magistrates imposed a penalty of 5/. and costs upon Mr. 
Holmes, and his manager was also fined 10s. and costs for a 
similar breach of the Mines Act. 


Increased Railway Facilities.—Sir D. Gooch, M.P., chair- 
man of the Great Western Railway Company, Mr. Owen, 
chiet engineer, Mr. Grierson, general manager, and several 
other gentlemen connected with the company, have paid a 
visit to Cardiff, with the view of making arrangements for 
increased railway facilities in the town. They were met by 
several of the directors of the Taff Vale Railway, and in their 
company visited the stations and docks. It is not known to 
what extent the railway facilities in Cardiff are to be in- 
creased ; but we understand that the directors of the two 
companies (the Great Western and the Taff Vale) have 
mutually agreed to erect a new station at a cost of 40,0002., 
to be used conjointly for the two lines. By this means 
Merthyr, Aberdare. and other towns in the eastern part of 
Glamorganshire will be brought into direct communication 
with the Great Western main line. 


Beaufort Ironworks.—The chief topic of conversation 
throughout the district of Brynmawr is the announcement 
that the Beaufort Iron Works are to be stopped. In conse- 
quence of the high price of coal, the company find iron 
making unprofitable. All contractors in connexion with the 
iron-making departments at Beaufort have reccived notices 
that their contracts will cease at the expiration of this 
month. The workmen also have received a like intimation 
as regards their services. The coal and mining workings 
will, however, continue in active operation. It 1s supposed 
that the Nantyglo Company will be in a position to furnish 
the coal markets with 1000 tons per day. 


South Welsh Coal.—Some statistics relative to the coal 
traffic from South Wales to London show the interesting 
fact that during last month the quantity transmitted from 
the district exceeded that of any single month since 1815, 
and was no less than 80,697 tons in excess of that carried in 
September. This enormous increase is atiributable in a 
great measure to an unusual demand for coal in the metro- 
polis, apprehensions being entertained of a great advance ia 
the price of coal about that time. The larger portion of this 
quantity of coal was carried by the Great Western Railway 
Company. 

The North Wales Colliers.—It is stated that the Ruabon 
colliers have applied for an advance of 25 per cent. on their 
present wages. 

Gloucester and Berkeley Canal.—The shareholders of the 
Gloucester and Berkeley Canal Company have resolved to 
secure an uninterrupted water communication into the in- 
terior of the country by purchasing the Worcester and Bir- 
mingham canal. They have also agreed to contribute 
50,0001. to the capital of the Severn Bridge Railway Com- 
pany, in the belief that the new line will increase their 
revenue by producing an export trade at the new docks, and 
affording access to new markets. A dividend of 2} per cent. 
for the past half year has been declared. 


Severn Bridge Railway.—We understand that it has been 
decided at once to proceed with this important undertaking. 
Some time will, however, doubtless be required in making 
the necessary arrangements for the purchase of the land oyer 
which the railway on the forest side of the Severn will pass, 
and delay may possibly arise owing to the dangerous state of 
the health of Mr. Bathurst, of Lydney Park, who is one of 
the principal landowners. It will be remembered that the 
line commences in the neighbourhood of Lydney, near the 
parish church. The river 1s intended to be spanned at the 
Wheel Rock, or immediately in that vicinity. It is scarcely 
possible, encouraging as are the prospects of the undertaking, 
that anything beyond the purchase of the land and pre- 
liminary arrangements will be attempted this year; but there 
is every reason to believe that soon after the commencement 
of the New Year operations will begin in earnest. 


Discovery of Coal.—A valuable property has been opened 





near Bridgend by Messrs, Cory, of Cardiff, and Mr, Lewis, of 

Brocastle. A few days since they won a vein of about 14 ft. 

thick of the very best bituminous coal, and several other 

veins are under the Der get: | held by them, which has railway 

accommodation, and is within two miles of Bridgend. The 

pope has been leased to Messrs. Cory by Mr. Robert 
ivans, of Brynteg, and is about 240 acres in extent. 


Briton Ferry.—The proprietors of the Briton Forry Iron 
Worksintend to adopt the short time movement, and in 
future the works will only be in full operation thrve days a 
week. The explanation tendered is that the high price of 
labour renders the masters chary of aece ting long eoutracts 
in the rail depattment, the cost of production being, it is 
alleged, so great as to prevent such contracts proving sufli- 
ciently remunerative, 


Coal in the Neighbourhood of Bristol—We understand 
that the ae for the Severn Tunnel are watched with 
great interest by geologists and persons in search of coal. 
On two or three oceasions they have already touched cval 
measures, and as it is believed that vast quantities of coal 
lie in the moors along the Bristol Channel, Nailsea Moor, 
Seymoor, &c.; it is thought that the works under the bed of 
the Severn will, in all probability, placo the matter beyond 
doubt. Undera part of Nailsea, extensive beds of coal have 
already been found. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 
MippLesproven, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
larger attendance on ’Change at Middlesbrough than there 
has been for several weeks, but less business was done, and 
prices fell fully 5s. perton. The high bank rate had evi- 
dently stop orders coming into the market, and some 
holders, fearing that things might get worse, sold No. 3 
Cleveland pig as low as . per ton immediate delivery. 
No. 4 changed hands at 81s. per ton. Most sellers were un- 
willing to dispose of iron at these figures, being of opinion 
that the depression was temporary, and that after the finan- 
cial crisis the list quotations of iron would be easily obtained. 
Buyers, however, are still looking forward to a reduction in 
pao and are keeping back orders. Owing to this policy of 
uyers, next to nothing is being done on next year’s account. 
The finished iron trade remains in an unsatisfactory state, 
several rail mills being idle in the North of England. If pig 
iron does not advance, and the money market gets into a 
better state, we may reasonably expect that as coal and coke 
is declining in price, orders will given out which will 
quickly put the finished iron trade into such a position that 
will keep it busy for the winter. 


Engineering and Shipbuilding.—On the Tyne, Wear, and 
Tees enginecring and shipbuilding are more active. Buyers 
of steamers are becoming aware of the fact that they can get 
served as well at a less cost on those rivers than they can in 
other districts. This was illustrated last week on Saturday, 
when Messrs. R. Dixon and Co., of the Cleveland Ship Yard, 
Middlesbrough, sent ‘from their busy establishment the 
beautiful s.s. Holland, which they had built for the Java 
Steamship Company. This vessel is truly a credit to the 
Tees. She is 235ft. in length, 34ft. 3in. in breadth, 
23 ft. Gin. depth, and 2350 tons burden. She is fitted up 
most luxuriously for 100 first-class, 35 second-class pas- 
sengers, and 400 soldiers. Mesers. Blair and Co. of Stockton, 
have supplied her with compound surface-condensing en- 
gines of 220 horse power. 


The Blyth and Tyne, and North-Eastern Railway Com- 
panies.—The directors of these two companies have agroed 
that the two great concerns should amalgamate. It is ex- 
pected that the shareholders will readily agree to this pro- 
posal, and the North-Eastern will then have the monopoly 
of railway communication on the north-east coast between 
the Humber and the Tees. It is to be hoped that the 
additional power obtained by the great North-Kastern will 
result in increased facilities being given to the public of the 
North of England. 


Steam Ferry at Middlesbrough.—From the plans of the 
borough surveyor, Mr. Latham, the corporation of Middles- 
brough have begun the important work of constructing the 
approaches on the banks of the Tees for a steam ferry at 
that place. The cost of the ferry approaches will be about 
10,000/., and the steamboats will cost something like the 
same amount. Should the North-Western Railway Company 
carry out their scheme for making a tunnel underneath the 
Tees at Middlesbrough the greatly required improved com- 
munication between South Durham and North Yorkshire, at 
the rapidly growing centre of the iron trade, will be fully met. 





Sreamer Inspection 1n New Zeatann.—The Wellington 
Government proposes to legislate for the inspection of 
steamers, so as to prevent such vessels being overloaded, 
being short-handed, or being insufficiently baliasted. 

Tue Isstitvtion or Crvit Exoinerers.—At the first 
Meeting of this Society for the Session 1873-74, which was 
held on Tuesday, the Lith inst., Mr. Hawksley, the President, 
being in the Chair, a Report was brought up from the 
Couneil recommending the election into the Corporation of 
two members and thirty Associates, and stating that the 
following candidates had been admitted as Students of the 
Institution :—Mesers. Walter Young Armstrong, William 
Palliser Costobadie, Henry Tipping Crook, John George 
Cruickshank, William Bell a Thomas Edwards, 
Matthew Pratt Elliot, William Theodore Foxzlee, William 
Bernard Godfrey, John Hunter, Herbert Dent Johnston, 
Llewelyn Lloyd, Henry Eugitne MacMahon, Meshhech 
Michael Minas, Joseph John Mullialy, Thomas ©’ Hagan, 
Henry Clements Perram, George Bernard Reynolds, Charles 
Spencer Rolfe, Alexander Ward, and Nicholas Watts. 





— 








— 






































a ae ee 
, ms 


a 
pene e en nee eee | 


ae 


5 


e? 
~e tbe 
a 


Timo S Fs 


a pe gn 
eee) 


ts sth ner 


ete 


oF pine Ee et nae 
Sonpatas 
a et ORCI SR Se Se 


ee rm ON 


Rags SEO + ei es o> « 


> oo 
ee dae 5 


ERSTE TT 


a 











rw 







cer 


or 
“ 
















































a 


qe re = 





Mage mre partie ere = 
































— ae i . 
ORIG OO LIS SR i ee NG BIS. ep aR RIE oo. - 


ENGINEERING. 


_[No. 14, 1873. 




















SLEEPING CARRIAC 





CaScICe 


+E, 


AT 


VIENNA 
CONSTRUCTED BY THE HERNALSER-WAGGON-FABRIKS-GESELLSCHAFT, VIENNA. 


(For Des 


ertption, see Opp 


EXHIBITION, 












































1 


———— 


= eae a 
eo= eiPROAI z WaTEnnA ro nena] 





























[oe oe |e) (eon eee! f 




































































“ = 
= : eee 































































































| 

| ' 

| j 

- a ee a 
+ 

















——=—_—= 


a 


ee peptewsnerses wer 


> we ge - “ - — es ™ -e ‘ * es 
ry we 2 er 2s re = ET en a See ee to Py Ayre pe Seg 2 ee a i x A =) , sage ll, Ey 
po an sinedieeieciaasial ? y i LT Le ee eee ee ale Oe M4, BS 432 eS : 7 : : 


“hag Pgoemet cea tee: 


sree rg tae! tae oR ati. i PSE PE 
SSS ee 


sett Ba Tete a ste Neeaieh ie cael wo 
* 
¥y 








ea Pe. eb ee’ Gf. ~~ 

a ot as 4 . —— —_. : b 
 acciencneeemen eee aati tinea meaeinaitim anaes 
EO a A Ml i Rpt ce tN 


~ 


ENGINEERING, Novemser 14, 1873. 


on 
a ae 


W 


SOUTHERN R 


OR THE 


ig 


™ 
4 
“ 


THIRD-CLASS CARRIAGI 


. 
we 


CONSTRUCTED AT THE 9 


Pad 
























































a 















































— 
































oi . } a 

Po ~atincdibisweaan aed é 

a 
' 
: 
- ea =~ ~ 
me Skee es ~ 
a earns ts tie sites - — 








~. eee ae ea a me epee Boe = 











br as 








——E 
























































thy 
ah 
HEY | 
= ary | 
eit 
i, 
iF 
yas | 
it 
ttl | 
iH 
| 
\*] 
| 
ed 
i} @u 
= 
| 
lind 
TF Tw 
* 
>: 
| 
e = Bs | 
4 « 
} 7% 
’ «& 
. a 
} " 
ma 
i ‘i 
r * 
ty i 
="«& oe 
> 
ba Sw 
& 
a 
a a Rie. Fi, 


> aot 


\ ~ 
DS ngiah q 














3 600... 





ope 








ae 
7 L00.-.- 


a S0a- - 








: sear ater wiweie Spore capes as ait Bc Pee dys age ae SRD ; ; 





crepe ey 


te 
We Stan es oe paciaie=s same eoeibenae 
sy oS Be OR c ra * 2 








AT THE VIENNA EXHIBITION. 











wAY OF AUSTRIA, 


R 




































































Esthet 
x 
1 
— 
2, 





{ 
\ 

\ 
# . 
* 


 LBITOE me ° PR rm . aon A 








































































































See See 


q 
: ! 5 


" i i8 
8 on 
| | ; 3 5 
B ! = “cu 
- “ 7 
'] \ ‘ : 
z a | | 
a | | 
a | oe —— aan ti | 
~ ' | a | 
oO ih} | ae —=> 
=) 
mM 
bd 
| 
S 
e 














OL 
+ 
=n S 
——- 

ey 


CO 


« lige: stn hayes — . - 2 A 
= mo ems ws me - et ete _ AP cee Ee. Oe —— et oe -* y * - - . . * nage - ~~ - rs eae ace ee a ee er 
rs Pe Oeree Ste a er as dg bea at ey, Sag ee tore ohne a + Ear ndee _~ sh : , . — ee eer ny ete Mig ne ree * » compe 

es a 9 MORRIS ap at ES = aia ; we - “ a * " — kp ge ete Bp ite ce ny Nag et Ne tala ite OP Pipe Sree mas ge Tew dak TT and a arian 
. naga mi ranay ts Sy 


on Ph =. a oar 
=" es os ae Se ee al ‘ 3 3 “ + 6 un i . : ae 
gee > > oy . PO eS —<_ 









Nov. 14, 1873.) 


ENGINEERING. 











SLEEPING CARRIAGE, AT 


THE VIENNA EXHIBITION, 


CONSTRUCTED BY THE HERNALSER-WAGGON-FABRIKS-ACTIEN-GESELLSCHAFT, VIENNA. 








{ 


$4 mitt Ih , | [ 


Veer 





| Wut 
* 
Tj 


OOOO 
i " 


1] if) | | 
pbeeeee fp pseSseethnay 


(t— trot —¥ 


eee f === ——— | 
DLIRRNLTIU NT = 3 SOSUUUITONO ee 
| 



































RAILWAY ROLLING STOCK AT THE 
VIENNA EXHIBITION,.—No. VY. 

B S the 
in the last article of this series, the Southern Railway 
Company of Austria exhibited at Vienna a third- 
uriage, which, like the vehicle just men- 
rT . had been built at their works at Marburg. 
This third-class carriage forms the subject of one 


imperial hunting carniiage described 


of our two-page engravings this week, and its prin- 
cipal nsions are as follows: 
ft. in. 
Length of body, exclusive of end platforms 22 114 
inclusive 96 27 10% 
ver buffers ... at ~ ont, ae. a 
Width outside ee eae 
inside ... pom ; ia on wR 
Height ,, at centre ae an ae OE 
; - sides eon " aw fA 
Wheel base ... on ese a 1} 
Number of seats ee 48 


Weight empty 7 tons 15 ewt. 


As will be seen from the above dimensions, the | 


carriage is of greater width than can be accommo- 
1 on most English lines, and thus, while seat- 


a longitudinal passage from end to end. As 
will be seen from reference to our engraving, access 
s obtained to the body by doors opening on to end 
platforms, these platforms being provided with 
steps on each side of the carriage, as shown. ‘The 
body itself is divided into two unequal compart- 


ments, the smaller—which contains nineteen seats | 


being intended for non-smokers. ‘The end doors 
re placed in the centre of the ends of the carriage, 
iid on each side of them isa seat for two passengers. 


the remaining seats are divided unequally, the lon- | 


gitudinal passage being placed out of the centre, so 


that the seats on one side of it are sufficiently long | 


ior three passengers each, while those on the other 


side accommodate two passengers only. ‘The width | 


f the longitudinal passage is 16} in. wide, except 


adjoining the doorway and the intermediate par- | 
tition, where its width is increased to 18Zin. ‘The | 
length of the smaller compartment is 9 ft. 0} in., | 


and that of the larger 13 ft. 6}in., while the seats 
are l7fin. wide, and the spaces between them 
Jj in. The end platforms are provided with flaps, 


Which fall down to afford communication between | 


he adjoining carriages. 


The framing of this carriage forms another ex- | 


ample of the composite construction, which we have 
“ready mentioned as being so extensively employed 
it the carriages exhibited at Vienna. ‘The soles are 
“¢m. by 32in. channel bars, supplied from Seraing, 
while the rest of the under framing is of good oak, 
he body framing being also of the same material. 
1 he soles are placed 5 ft. 11 in, apart, and the body 
thus overhangs them considerably, as will be seen 


ing five passengers abreast, space is still obtained | 
I 



























from the transverse section on our two-page engray- 
ing, and from the enlarged partial section on the 
| present page. As in the other Austrian carriages 
we have already noticed, there are no through tie- 
bolts, the transverse bearers, which are 6}} in. by 
4in., resting in angle iron brackets rivetted to the 
soles, and being secured by being bolted to these 
angle irons, and by strap bolts, as shown. ‘The 
diagonals, which are 4in. by 3y;in., are placed 
below the cross bearers, and are slightly notched 
| into the latter. Each diagonal extends the whole 
| length of the carriage, from one corner to the other, 
the two being half-notched into each other at the 
| centre, and strengthened at that point by an iron 
| plate bolted against their underside. 
| ‘The bottom bars of the floor framing are situated 
| directly over the transverse bearers, and in the case 
| of that at the centre and those at the ends of the 
body, the portion extending beyond the soles is 
supported by a wrought-iron bracket, rivetted to 
the sole, as shown in the annexed detail view. The 
body framing is, as we have said, of oak, while the 
| roof sticks are of beech, and the lining boards, roof 
| boards, and flooring are of pine. The window 
frames and the cornices are of walnut, stained and 
polished. The panels are of sheet iron yy in. thick, 
supplied by the seal Eisen Industrie Gesellschaft, 
| the sheets being ground to get a good surface. ‘The 
roof is covered with zinc, and is provided with 
copper gutters and wrought iron discharging pipes 
| for leading off the rain water. By reference to the 
| enlarged view on the present page, it will be seen 
| that the cant rails are of such section as to form the 
hollow for the gutter and also the cornice moulding. 
| The adoption of this section causes these rails to 
cut into a far larger piece of timber than would be 
| required when the cornice is made in a separate 
piece, as is usually the case here. 

The carriage is lighted by five windows on each 
side —all these windows being made to open—and by 
a fixed window in each end door. For night, there 
are two lamps, one in each compartment. Venti- 
lators are provided over each of the side windows, 

and those of the seats which come next the ends 
| and the intermediate partitions have boards fixed 
above them, to take the place of the nets provided 
| in earriages of a higher class. We were glad to 
see that these boards were provided in several of the 
| third-class carriages at the Vienna Exhibition. In 
such carriages, both here and abroad, there has 
| generally been a neglect of any provision for small 
| hand baggage, and the boards or shelves form an 
inexpensive substitute for the nets, and should be 
generally adopted. In the carriage we are describ- 
| ing, it will be seen that these boards are supparted 
| by wrought-iron brackets above and below them. 
| The whole support should, however, be given by 
brackets below, as those above greatly interfere 


| 
| 
| 
| 
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ae 
with the accommodation the shelves are intended 
to provide. 

The carriage is mounted on four solid wrought- 
iron wheels, 3 ft, 3gin. in diameter, both pairs of 
wheels being fitted with cast-iron brake blocks, ap- 
plied by a screw and hand wheel at one of the end 
platforms. The wheels are fixed on their axles 
without keys. The brake blocks, it will be noticed, 
are hung at the centre of their length, and are kept 
steady when withdrawn from the wheels by light 
springs, as shown. The bearing springs are 
6 ft. 2Zin, long between centres, while the axle 
boxes are arranged for oil, the lubrication taking 
place partly from above and partly from below. The 
drawbar is not continuous, the drawsprings being 
ordinary plate springs, arranged as shown in the 
plan and half -longitudinal section. The draw- 
springs, it will be noticed, are held between wrought. 
iron bars, which connect the transverse bearers. ‘The 
buffers are shown in the engraving with volute 
springs; but in the carriage exhibited these peings 
were of india-rubber, manufactured by the Inner- 
berger Hauptge Werkschaft, of Leoben. The car- 
riage is throughout very well finished, and for the 
accommodation it affords it is undoubtedly a very 
light vehicle. 





Amongst the sleeping carriages shown in the 
Austrian section of the Machinery Hall, one well 
worthy of notice was that exhibited by the Hernalser 
Waggon-Fabriks-Actien-Gesellschaft, of Vienna, and 
illustrated by us on the present and opposite pages. 
This carriage is one of four built by the same firm for 
the Compagnie Internationale de Wagons Lits, and 
it is intended for service between Paris and Vienna, 
In designing it the wheels, axles, and running gear 
have been made in accordance with the regulations 
of the Kaiserin Elisabeth Westbahn, while the out- 
line of the carriage in cross section has been made 
to suit the loading gauge of the Eastern Railway of 
France. ‘The principal dimensions of the vehicle 
are as follows : 
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ft. in. | 

Total length over buffers on 28 6 | 
Length of body _ ese eee 25 3 
Width . outside ie 8 10g | 

. “ inside eee 8 4 | 
Height inside at centre eee v O4 ! 
Total he ight above rails eee 13 4 
Diameter of wheels ... one 3 4} 
Wheel bas ee eee eee eco 13 $ | 
Weight li tons 6 ewt 
Referring to the engravings it will be seen that | 


acceas to the carriage is given by a single door on 
each side, the doors opening into a transvers 
passage, which divi les the carriage near the middle | 


of its length. On one sidk 
compartments intended for gentlemen, « ach of thes 
ts for day use, or 


of this passage are two 


compartments containing four sea 
four beds at night The arrangement of the seats 
and beds will be from our engravings, 
and we need merely add that the upper beds are 
laced at such a height that even when they ar 
owered into their horizontal position the seats be- 
neath them can be used if desired. 

On the other side of the transver passage are 
arranged a lavatory and water-closet a 
the plan, while between these a central passage 
leads to the ladies compartment, this compartment 
being divided into two by a longitudinal central par- 
tition furnished with a sliding door Each half of 
the ladies separate entranc: 
door, and each half contains two ita for day use, 
and two beds for night Lhe neral 


seen at once 


shown in 


compartment has a 


arrangement 
is here the SAMmMe asin the gentiemen 8 ¢ om partine nt, 
but owing to having to provide for a passage on 
each side of the central partition the beds and geats 
are narrower, Near the lavatory is a press for the 
mmodation for hand luggag 

a box sunk beneath the floor of the carriage, 
a flap opening up in the central 
for further packages. In th 


linen, and also acc 
while 
und accessible by 
passage, affords space 


passage flap seats are also provided for servants or 
attendants, and pneumatic tubes are provided lead- | 


ing from near these seats to all the compartments. 
Movable seats and tables are also provided, and at 
night the vehicle is lit by oil lamps hung from the 


roof, and by eandl lamy son brackets. The he ating 


in winter s effect l by Tham u and Rothmullk rs 
apparatus, already described by us, while the raising 
of the roof in tl entre, as shown by the trans- 
verse section, aff la facilities f or good ventilation. } 


Altogether, the carriage is fitted up with every com- | 
fort, and it affords accommodation, which will, we 
think, be appreciated by all who have to make long 
journeys. 

As regards the structural details of the carriage 
little need be said. ‘The body—which has iron panels, 
by the way, like most Continental carriages—is 
mounted on india-rubber cushion springs, as shown, 
and is connected to the frame by longitudinal and 
transverse radius links placed, as 
page 406, these links permitting free vertical move- 
ment, but preventing end or side motion. The 
under frame is of the composite type, with [-iron 
soles, and the rest of timber. ‘The draw-bar is con- 


tinuous, and is provided with an india-rubber draw- | 


spring, while the buffer 
rubber 


springs are also of india- 
The bearing springs are long, being 6 ft 
6} in. between centres, and each consists of 10 plates 
3.54 in. wide by 0.51 in. thick 


AGRICULTU RAL IMPLEMENTS AT THE| 
| drum, the beaters of which are flat bars with cor- 
|rugated surfaces, and the 
|correspond. It is driven direct off a large 


VIENNA EXHIBITION.—No. V. 
THRASHING Macutnes.—( Continued). 

ltural 
machines forme d no exce p- 
Still two makers contributed to 
Albaret and Co., of Liancourt 
(Oise), and M. Del. Ferdinand, of Vierzon (Cher). 
Thef ormer maker had two machines, both well made. 
but not adapted for delivering at such high rates 
asthe standard English machines. On the other 
hand, the delivery of the straw uninjured is an ob- 
ject sought for amongst French farmers. In the 
Albaret machine, the grain, after passing through the 
upper sieves from the shakers, is received into two 
hoppers, which lead it into two other series of narrow 


FRANCE was but poorly represented in agricu 
exhibits, and thrashing 
tion to this rule. 


this class, MM 


sieves on each side of the machine, where the action | 


of the blast separates the chaff, and the grain is de- 
livered by side spouts, 


hown in Fig. 4 on | 


| the floor. 
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the sieve, ‘and is delivered by a side spout. Dust 


and general impurities fall at the outer end of the 


sieve, and pass out at the opposite side of the ma- 
chine, while the chaff itself is blown out continuously 
through the openings at the back. 
In the Agricultural Hall devoted to the exhibits 
of Germany, Austria, Hungary, &c., there were a 
very large number of thrashing machines, which 


; may be divided into two or three classes. 


of course, there were the chief makers, 
Shuttleworth, of Vienna, 
of Buckau, near Magde- 


First, 
Messrs. Clayton and 
Me ssrs, Garrett and Co., 
burg, and Robey and Co., of Pesth. 
course all make machines of their ordinary type, 
besides smaller and more rudimentary ones for the 
special requirements of their trade, 


Then there were those makers who follow English 


models. Under this head were included nearly 
all the exhibitors in this hall. But we 
that there is a difference between adopting a system, 
as Mr. Bernhard Eichmann has done that of Mar- 
shall, for example, becausé 
maker as Mr. Hoffher, who exhibited an excellentcopy 
of Ransomes, Sims, and Head’s thrashing machine, 
in which even all the index letters on the different 
parts were reproduced, ‘This is simply imitating a 
trade mark. Mr. Vidats, of Pesth, has done the same 
thing by another leading maker, but then his copy is 
not nearly so well made as that of Hoffher, and the 


harm done to the original producer is not so great in | 


although in another sense it is certainly 


one way, g 
forgeries of a machine 


damaging to have clumsy 
produced and sold. 

A similar act of piracy was found at the stand of a 
firm of Italian exhibitors, Messrs. Cosimini and Co., 
of Grossetto, ‘This was also an exact imitation of 
Me Ssrs, | 


Ransome and Co.'s 8-horse single-blast 
thrashing 


the woodwork varnished, instead of its being painted 


after the original, as was the case with Hoffher’s 
machine. 

Under existing circumstances no one can blame 
foreign makers for copying English machinery, pro- 


vided they sell them as copies, but the fact of re- 
producing the actual letters and marks of a make: 
of reputation, and by which a machine or its parts 
are identified between the 
customers, is primd facie evidence of a desire on thi 
part of the imitative producer to take advantage not 


manufacturer and his 


only of the brains and experience of the originator, | 
| but of his reputation and business connexions also. 


Ihe third class of thrashing machines foun 
in this hall, were more or less primitive, adapted 
for the use of small farmers, tolerably perfect in 
their action, comparatively of considerable capacity, 
and che ip 

It is almos 


" 1 
ciass were the m 


t needless to say that machines of this 


t numerously ré present d. Messrs. 


Clayton and Shuttleworth, along with their larger | 
| machines, exhibited some of them. And ws may take 


this opportunity of saying that neither in this nor 
any other part of the Exhibition was better workman- 
ship to be seen, than at Messrs. Clayton and 
Shuttleworth’s Austrian stand. The castings, it 
is true, were highly finished by hand, but 


tween their exhibited and their ordinary commercial 
machines. Their hand-worked thrasher contains a 
formed to 
toothed 
spur wheel and a small pinion. The grain is fed 
into the drum from a large table, and then passes 
from the drum upon an inclined grid, the straw 


concave is 


| falling out in front, and the wheat dropping upon | 
The same firm exhibited, as we have said, | 


two or three steam power machines, one without 
a blower, and delivering the grain from the sieves 
upon the ground. 
machines are of cast-iron, with wrought-iron tyres 
shrunk on, 

A speciality of Messrs. Clayton and Shuttle- 
worth’'s exhibits were three machines for preparing 
maize. The largest of these was in all respects a 
thrashing machine adapted for its particular work. 
rhe feed is a hopper placed above the drum, and at 


jone end of it, and the drum itself is peculiar in | 


In the thrasher of M. Ferdinand the process of | being formed of a sheet-iron cylinder studded with 


separating is not carried so far. The grain is brought 


on to a sieve the width of the machine, and formed 


with narrow strips of 


several spiral rows of small teeth, which bring the 
husks of the maize in contact with the concave, 


w wood instead of meshes. | which has a smooth surface, and extracts the grain 
Phese strips are arranged like louvre boards, inclined | 


while the husks travel forward, and are expelled 


towards the fan, so that the tendency of the blast | through an opening at the other end of the drum 


These of | 


hold | 


it suits him, and such a} 


machine, extremely well made, and having 


with | 
this exception, there was little or no difference be- | 


The carrying wheels of these | 
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is to drive the chaff forward, while the grain drops] casing. The grain thus separated falls upon riddles, 
down through the openings between the strips of| where it is exposed to the action of a fan, and 


thence into the chamber of an elevator, by which it 
is raised to the point of discharge, and is taken into 
sacks. 

The second of these machines was simply a husker, 
with a hopper feeding on toasimilar drum, through 
which the grain is passed upon the floor, and the 
shells are discharged through the opening at the 
opposite end, the rate of discharge being regulated 
by a sliding cover over the opening. 

Lastly, there was a small hand maize shelley 
of quite a different type, and of most ingenious 
arrangement. Itis a vertical implement, and the 
cobs of maize are introduced separately into a 
circular openingin the top of the table. They fal) 
down vertically within a hollow cone, and come in 
lcontact with a rapidly revolving and bulbous 
shaped beater covered with studs; by the action 
of this beater the grain is extracted from the shell, 
and all fall together upon the ground. 
| Wemay consider that the small thrasher we hays 
just noticed in Messrs. Clayton and Shuttleworth’s 
exhibits, represented in its best form the most 
| primitive implement of its class met with in the 

Exhibition. The next form, and more numerously 
represented, is somewhat similar, with the drun 
and beater delivering direct upon the floor, but with 
the addition of shakers, which effect a more com 
plete separation, and moreover, deliver the straw at 
some little distance from the grain, We may, perhaps 
take Mr. Heinrich Lanz, of Mannheim, as the re- 
presentative exhibitor of this class, although ther 
were several others which approach closely to his 
jexcellent workmanship in those simple machines. 
One novelty introduced by him is the substitution 
of one broad shaker for the three narrow ones 
commonly in vogue, and although there is doubt- 
less a more effectual separation with the double or 
treble shaker, the price of these machines is reduced 
by the adoption of the single one. ‘These small 
machines are worked by hand, the first motion 
being geared sufficiently to get up a high speed of 
drum, The refinement of detail employed by this 
maker of running his drum upon centres, instead of 
in bearings is good, as the friction is thereby re- 
duced, and the drum runs much lighter. 

We may here point out the almost universal adop- 
tion of the American peg drum and concave, in whieh 
sharp-pointed pins project from the drum, and 
similar ones are bolted to the inside of the concave 
A comb, the spaces between which correspot 1 to 
| the form and width of the pins, forms a part of thé 

feeding plate next the drum, This arrangement is 
to be met with on nearly all the cheap thrashing 
machines, but it has, we believe, only been intro- 
troduced very ré rently. As we have seen, how- 
lever, Messrs. Clayton and Shuttleworth do not 
employ it, using instead the better form of drum 
with corrugated beaters. 

| The machines of Mr. Lanz have been very 
closely but very badly copied, so far as workman- 
ship goes, by Mr. Umrath, of Prague. Indeed, 
there are very few things in the way of bad work 
which will surpass these same exhibits. Near 
Lanz’s stand was that of Weil, of Frankfort-on-the- 


Maine, who had a number of similar smal! machines, 
which were, however, made partly or wholly of iron 
—a somewhat doubtful advantage, we should 


At all events 


imagine, in these thrashing machines. 
the work here is excellent, and the machines can 
employed either with or without the shakers. I ike 

Lanz, Mr. Weil hangs his drum upon centres, ane 
has a screw adjustment for regulating the w idth or 
| clearance between the face of the drum and that of 
the coneave. Mr. Anton Burg, of Vienna, exhibit l 
also some well-executed implem«e nts of this class 


Mr. F., Dehne, of Halberstadt, showed a mat — of 
and i 


} 


|somewhat more complicated arrangement, al 
which the bars of the shakers are of sheet 1ro2, 
and the frames of wood. The sides, of the latter 
| are cut into furrows, with an angle of 45 deg., and 
| the sheet-iron strips are placed upon them, 80 that 
| they present an inclined surface to the grain 48 Xs 
| passes along with the straw from the shakers. Be- 
neath these there is an inclined riddle, but no oe 
and the grain falls on the floor. The secom 
| machine has a very broad feed, and the drum & 
provided with ordinary rolled grooved beaters. 
fhere are neither shakers nor riddles to this 
machine, and the grain is of course deliver d direct 
upon the floor. 

We may compare the former 
those exhibited by E. Buxbaum, of Augsburg, ® 
which the bars of the shakers are also of shee 


of these with 
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iron, but in this case they are ingeniously cut out of 
a solid plate, and turne 43 at an angle. In other 

ts these thrashers of Buxbaum are more com- 
Jete than that of Dehne’s, inasmuch as they are 
Provided with a blower. ‘The grain falls through 
the shakers upon an endless band, which, having 
an inward motion, feeds the grain on to the riddles, 
where it is exposed to the blastin the ordinary way. 
The grain is delivered at the side of the machine. 
This same maker had three smaller machines, with- 


respec 


riddle below the shakers; in the other the grain is 
delivered direct upon the floor. 

Messrs, Lilpop, Rau, and Co., of Warsaw, are 
a Polish firm of some little importance. They 
had two fixed thrashers, one quite a complete 
machine, with four beaters, the outer ends of which 
have each a short length of channel iron bolted 
beneath them, and serving as guide for four 


ro 
with a fan, and has a side delivery for the grain. 

Let us remark in passing that in the machines 

wn by Ladislaus Mencel, of Bialazerkoff, in 
Russia, the same arrangement of bearing rollers is 
employed for the shakers, and an Archimedian screw 
elevator is used for raising the corn, being the only, 
r almost the only arrangement of the kind in the 
Exhibition. 

Che second machine of Lilpop and Co. is with- 
out shakers, delivering the straw direct with the 
grain, and is provided with a drum and ordinary 

rooved beaters. There is some heavy driving gear 
the top of this machine, 

We should also notice the thrasher shown by 
Robey and Co. of Pesth, a machine with no spe- 
ciality of detail, and of very indifferent finish. On 
the other hand, that exhibited by Mr. Nicholson, of 
Pesth, reflects considerable credit upon the makers, 
from the manner in which the work is executed. 
rus Glas, of Freising, in Bavaria, had two 
hers, one witha fine riddle underneath the drum 
ig downwards, and with a fixed tray over which 
he straw passes to the discharge; the bottom of this 
tray is formed of bars running longitudinally, and 









the grain falls through the space between the bars 
oa hopper below, whence it is led out to a de- 
ry at the side of the machine. The second 
thrasher is similar in construction, but has no! 
riddle under the drum, 


We have endeavoured as far as is useful to convey 
an idea of the leading features in the thrashing 
machines exhibited by the foreign makers. ‘To 


give a detailed deseription would involve a con- | 


stant repetition, and the names of the exhibitors 


to be found in the catalogue, We shall have 
) refer to most of them again in dealing with 
ploughs and other implements and machines. We 


may, however, mention H. F. Eckert, of Berlin, 
who had two thrashers showing first-class workman- 
ship. The Prince Liechtenstein’s Adamthal Works, 


near Osriina, contributed amongst many other ex- | 


hibits one simple direct-delivery thrasher, and 
8. Redinger, of Czernowitz, showed a fixed machine 


with one broad shaker and a riddle below. An| 


ordinary grooved bar beater and fan contribute to 
make this a superior machine, Sigl, of Neustadt, 
Vienna, had one large steam-worked and one small 
direct-delivery thrasher, both of first-class work- 
manship, Strobl and Baris, of Buda Pest, Adolf 
Miller, of Grotau, Horold and Wanger, of Eislingen, 
P. Gross, of Hohenheim, Rapp and Speisen, of 
Goeppingen, may be mentioned among the others 
who all contributed thrashing machines to this Ex- 
hibition. 

_ The first impression, on the examination of these 
implements, was one of surprise that so many foreign 


makers are engaged on a large scale in this trade, | 


and that they are able to produce machines at a 
price which almost defies competition, 
rhe Exhibition showed us, too, that, while most 


of them are more thoroughly acquainted than English | 


makers with the special requirements of the dis- 
‘riets they serve, they are, in many instances, fully 


alive to the progress and oy paper made in this | 
country, and they will not fail to make the most of | 


these whenever a demand for refinements in details 
arises. Several of our leading makers have, it is 
true, boldly entered into competition with them on 
their own ground by establishing works abroad, 
but there are some remaining who appear still to 
‘magine that creating a foreign trade is an easy and 
Enote forward matter. Those who have succeeded 

ow by their png ey sp gproe sew that the 


reverse is the case, and no English agricultural im- 





. . . . ' 
+t any blower, but with, in two cases, an inclined 


lers mounted on one shaft, upon which the} 
ends of the shakers rest. This machine is provided 


plement makers can hope successfully to com 

with foreign manufacturers, unless they know their 
ground and their customers thoroughly. With 
these advantages it is still certain that an English 
originator can hold his own against any foreign 
copyist, whilst the foreign originator he regards as 
an honourable competitor, by whom there is no 
disgrace to be worsted in the commercial struggle. 





NOTES FROM PARIS, 


Panis, November 11, 1873. 
Brrquet pe Sarurne—Sarvrn-Maroues. 

M. G. Pianre has recently brought before the notice of 
the French Academy a curious application of secondary 
| couplers, constracted of large plates of lead immersed in 
dilute sulphuric acid, which become electrically charged by 
prolonged action of any of the ordinary forms of the voltaic 
battery. By such means the electro-motive force of a 
comparatively small battery is enabled to prodace some 
very remarkable effects. 

The apparatus employed by M. Planté consists of a 
small secondary couple, contained in an arrangement whose 
bottom and sides have the necessary system of communica- 
tion so disposed as to inflame a platina wire, and to ignite 
by the simple pressure of the finger, or by a metallic key, 
a combustible body such as a taper, a spirit lamp, gas, &c., 
placed near it. The voltaic battery used to set the ap- 
paratus in action is of an extremely simple character, con- 
sisting of three elements, having respectively a plate of zinc 
| charged with water, and a plate of copper charged with a 

solution of sulphate of copper, arranged in the ordinary 
method of voltaic cells, so that the secondary battery of 
lead plates may be charged by it. It is not necessary that 
the secondary couple should be kept in continuous contact 
with the primary exciting battery, for the former having 
been once charged is capable of a series of consecutive 
ignitions. With a secondary couple of large dimensions, 
having an active surface of one and a half square metres of 
surface, from 5000 to 4000 consecutive ignitions have been 
obtained. A very large number of successive ignitions 
may also be obtained by regulating the discharges by in- 
tervals, in consequence of the property which the leaden 
electrodes possess of preserving for a long time a portion of 
their charge. M. Planté proposes to designate his ap- 
paratus by the term “Briquet de Saturne” (Anglice 
Matches of Saturn). He states that a taper is lit by a 
platina wire heated thus to a red or white heat much 
quicker than by any other existing method. The incan- 
descence of the platina wire has no effect of vitiating the 
atmosphere; there is no smoke, nor consequently smell or 
gas given off, as is ordinarily the case with matches com- 
posed of the ehlorates of potash, &c. There is no danger of 
causing fire, as when phosphorus matches are employed. 
The actual cost is very slight, being limited to the first 
outlay of the secondary couple, namely, that of the lead and 
the liquid, and the feeble current of the primary battery is 
equally of little expense, only requiring occasional renewal 
of the copper solution. The arrangement is susceptible of 
numerous other applications. 
Frexcu Ipon MANUFACTURE, 

| It appears that our neighbours across the Channel have 
some hopes of successfully competing with us in our iron, 
| steel, and hardware manufactures. M. Desseilligny, the 
| Minister of Commerce, has recently been making a tour of 
| the French iron works in the southern and central districts, 
and gave the following exposition of his views at Lyons. 
He remarked that “‘he was firmly convinced that French 
trade and manufactures could only prosper by the devising 
means of transport and cheap production to enable France 
to compete successfully with foreign countries. He laid 
great stress on the importance of inland navigation, and 
said he contemplated the creation of a huge canal to estab- 
lish a water communication between the Channel and the 
Mediterranean, He announced that he intended to do all 
he could to increase the produce of French coal mines. As 
to the iron-mining districts of the Loire, he stated that 
their produce might, and would, be doubled. This year 
they had turned out 4 millions of tons, and that amount 
would be surpassed in 1874. He added that, unfortunately, 
| the very increase of the production of the smelting furnaces 
would contribute to keep up the high price of coal—but as 
a set off, he said that the “ metallurgical industry of France 
| was iv a position to compete successfully with the most re- 
nowned English cities, Scheffield and Bradfort (sic); and 
that this favourable state of things should encourage them 
in their efforts to conquer a predominating position on all 
the markets of the world.” 
| Under such circumstances it behoves all interested in the 
| iron and steel manufactares of this kingdom to look out 
for their laurels. It seems to us, however, that there is 
rather too much enthusiasm in the above quotation. 





| 


Improve Prevaration or Beet ror Sucar. 

A new method of extracting sugar from beet has been 
suggested by M. Frézon. He states that sugar exists ready 
formed in the plant, and that the foreign matters which it 
contains are entirely separated and unmixed with the 
sugar. The method of rasping and pressure, as usually 
employed in obtaining the sugar, causes a mixture of these 
two constituents, which is often difficult to separate. The 
sugar and saline matter, which are deposited in the bulk 
can otherwise be equally separated by passing them through 








the root-tissues of the beet. For this purpose the beet, 
in its state as dug up, is placed in an apparatus for lixi- 
viation, where it is well washed with hot water and also 
with a chemical reagent. After this the root is submitted 
to rasping and pressure. The salts and sugar are thus 
separated, the latter being in a nearly pure state, Con- 
centration and crystallisation complete the process. 





INFORMATION WANTED. 
To THe Eptror ov Exainnenina. 

Siz,—lI presume that the object you had in view in insert- 
ing articles entitled “Information Wanted,” was to have 
some information given. 

As to the general question raised in these articles of the 
relative value of the strength of girdera, as constructed and 
designed, I do not propose to discuss this in the space of a 
letter, ‘but as the strongest part of any structure is at ite 
weakest point,” and as you seem to fix that point on the 
rivetting, | think I am justified in saying that the perfect 
filling up of the rivet holes in girder work is now an accom- 
plished fact, and has been so in boiler work for some yeara, 
and speaking from some months’ experience in rivetting 
girders, bridges, &c., I may say the same regarding the 
rivetting of these structures also, 

It is difficult, I know, to write on matters in the success of 
which one is pecuniarily interested, but when a subject of 
such vital importance as the effective unification of the diffe- 
rent parts of such structures as lattice girders, or ships, are 
concerned, it is the duty, I think, of every engineer to con- 
tribute what knowledge he can to the present very deficient 
fund of information. 

Putting aside the question of unfair holes, especially where 
a great many plates are to be rivetted together, | fear that 
for the great majority of girder work this may be looked 
upon as a necessary evil, at all events for some time to come, 
and even supposing girder makers to bring their work up to 
the standard you name, that the hole should allow about 
pz in. less diameter than that of the rivet to be put in to drop 
through, I maintain that even then, in cases where several 
thicknesses of plates are used, the present mode of hand rivet- 
ting cannot fill up the holes, and that a very great portion, 
and in many cases, all the strain is taken by the friction of 
the plates due to the contraction of the rivet in cooling. 

Hand rivetters will always use as small rivets as possible, 
and it is quite easy for them to make a short rivet's head 
look as if it were the proper length. As for their filing up 
what you term the “square-threaded serew type” of rivet 
holes, it is simply impossible to do it with small, Jet alone 
large rivets. But I can show to any one interested in the 
matter holes which almost deserve that appellation filled up 
in every thread by using hydraulic pressure. On a lattice 
girder now being built by Messrs. lems Brothers on the 
Great Eastern Kailway, Metropolitan Extension, I have been 
working a complete hydraulic riyetting plant for some time, 
as you noticed on page 236 of your current volume. This 
has enabled me to put in a very large proportion of all 
the important rivets required ina lattice girder of ordinary 
construction, and in a manner most satisfactory, | believe, to 
the contractors and engineers. Being its first application, 
of course I have had many eaotposted obstacles to overcome, 
and although my portable rivetter does a very great portion 
of the work, it has been necessary to make another of special 
form for some portions of the work, all however embodying 
the one principle of hydraulic pressure, with its certainty, 
uniformity, and speed. 

Putting aside the question you touch upon, of design, 
which may be left to the civil engineer, who is best able to 
judge of all the conditions of the case, I certainly think that 
a very great improvement would be effected were more atten- 
tion bestowed u the mechanical details and putting 
together. The adoption of machine rivetting wil! enable 
many modifications to be introduced, amongst which the 
use of larger rivets and fewer of them is one, since ma- 
chines can close these, and by using hydraulic pressure the 
power required is obtained more effectively than by any 
other means. 

There is no doubt that an unnecessary margin of safety is 
now allowed by engineers, on account of the defects of rivet- 
ting by hand, and the bridge is thus permanently loaded 
with a very large useless dead weight of material. 

I do not say that every rivet can be put in as bridges are 
at present constructed, but I have no doubt but that in the 
future every rivet of consequence can and will be put in by 
hydraulic pressure, on my system; by no other method of 
working can the same certainty of every rivet being closed 
under an equal pressure be insured, and there is nothing to 
prevent every rivet having the closing pressure stamped on 
it by the cupping die if required. 

As for the cost, even under most adverse circumstances, 
and on the most difficult parts, it has been done for less cost 
per hundred than hand labour, and in ordinary cross girder 
work, &¢., for very much less, and the quality is incommparably 
superior in both cases. 

fore bringing my reniarks to a close, and while on the eub- 
ject of hydraulic rivetting, | may notice some remarks in a 
letter on the tube boilers of the s.s. Montana in last week's 
issue ; the writer of that letter seems to think that the limit 
of power of our largest hydraulic machine is reached ; as 
there are no other hydraulic machines but mine doing this 
class of work, I may take this opportunity of stating that 
this is far from being the case. 

As an instance, I may mention the case of some very large 
boilers of the ordinary compound type, built for Mr. Jordan, 
the plates of which were either 1 in. or 1} in. thick, and the 
boilers themselves 14 ft. 6 in. diameter and 25 ft. long. Mr. 
Jordan, who was one of the first to appreciate the advantages 
of hydraulic apr ye Peg” that every rivet should be put 
in by this class of ine, and with the assistance of Mr. 
F. C, Marshall, this was successfully accomplished; the 
closing pressure exerted then was only some 25 tons, aud 
with this every rivet was tight when tested under a pressure 
of 1201b. per square inch. The machines for this class of 
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work as now ma exert a ¢ ng pressure of 40 tons, and 


I have never seen yet any work they cannot close effectually 
I am quite prepared to rivet 14 or 14 plates with Lin. or | 
14 in. rivets. In fact, I have designed a machine to do the | 
whole of a marine boiler at one operation, 12 ft. long and | 
13 ft. diameter, of 1} plates, rivetting in the back also, and | 
exerting a closing pressure of 50 tons. | 
I have felt it my duty to make these remarks, in answer 
am convinced that with the re- | 
mechanical engineer, it need 
is defective 





to your articles, because I 
sources at the command of the 
never be said that a girder or other structure 
because its parts cannot be efficiently put together 

The design itself may be defective in some cases, but this 
arises as often from the fear of the designer that a more | 
perfect one cannot be practically carried out, as from any 
ignorance of the true principles of construction. 

I am, Sir, truly yours, 
Rateu H. Tweopet. 
31, Duke-street, Westminster, Nov. 6, 1873. 
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ZimuprMans’s Wuest-Curting MACHINE AT THE 
Viexwsa Exarprrioy.—In desembing this machine last week 
it should have been stated that, as far as design goes, the 
machine is a copy of those made by Sir Joseph Whitworth. 





Forts at Srrasevura.—General Von Kameke, second 
minister of war in Prussia, has recently made an official visit 
to Strasburg, and has given orders for the construction of 
three new forts on the right bank of the Rhine round Kebl, 
at Podersweier, Kork, and Eckardsweier. Of twelve forts 
which are being built on the left bank of the river, the seven 
almost 1 


firet are completed, and the others will be ready for 
weupation in the course of next summer. All these forts are 
situated at a distan f about 3} miles from Strasburg. 

j 


Saw Francisco Mart Seevicr In connexion with the 
proposed new mail service between San Francisco and the 
Australian colonies, it appears that the Sandwich Islands 
and Fiji will be ports of call, while the contractors, in con- 
sideration of French and American interests, are to be at 
liberty to contract for carrying mails from New Caledonia 
and Tahiti. The subsidy granted is 80,0007. r annum, 
half to be paid by New South Wales and half by New Zea- 
land. The first steamer of the new line is to leave Sydney 
with the mails December 20. The period of transit between 
London and Sydney is estimated at 42 days. 



























































SECTION. 


well as that of the water supply and drainage, the former 


IRON DWELLING HOUSES AT THE 
VIENNA EXHIBITION. 

WE illustrate above, by a plan and section, the arrange- 
ment of the two iron houses erected in the grounds of the 
Vienna Exhibition for the accommodation of the English 
workmen employed by the British Commission. These 
houses, which, with the Royal Commission building, were 
supplied by Messrs. S. C. Hemming and Co., of Moorgate- 
street, London, are of iron, and are covered with a roof of 
the form shown in the section, having two rows of louvres 
running down the length of the building. 

The houses are each €0 ft. long by 40 ft. wide, and the 
mode in which the enclosed space is utilised is clearly 
shown in the plan. It comprises a mess room 16 ft. by 
27 ft. ; a kitchen 12 ft. by 15 ft., with all necessary offices ; 
a housekeeper’s room, and nine bedrooms of different sizes, 
the largest of which contains ten beds. The disposition of 
the lavatories and water-closets are shown in the plan, as 


consisting of a 9-in. pipe leading off to the main drain, and 


the latter of a 14-in. service pipe. 

These houses, which are located at the back of the Ma- 
chinery Hall at the Vienna Exhibition, have proved of the 
utmost convenience to the British Commissioners, as they 
were enabled to afford better accommodation to their ae 
than was enjoyed by the servants of any other Commission; 
they were moreover maintained under better control than 
would have been possible under other circumstances. 

Thanks to the means taken by Mr. Owen, the workmen 
were provided with every comfort, and were enabled to ae 
at a far cheaper rate than they could have done in the city 
of Vienna. : the 

The whole arrangement reflected great credit upon he 
British Commission, and that body was repaid by nv 
advantages arising from the means afforded of pean pe bet 
men always under their control and at hand for any &w 
emergency. 
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PRINTING 


PRESS. 


CONSTRUCTED BY MR. BIALON (FORMERLY C. HUMMEL), ENGINEER, BERLIN, 
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Tue engine works and foundry in Berlin, best known by 
the name of its former proprietor, Herr C. Hummel, but 
now in the bands of Herr Bialon, exhibited at Vienna a 
large quadruple printing press—with two impression 
cylinders—of which we publish engravings above. This 
machine is intended more especially for newspaper print- 
ing, and is capable of turning off from 4800 to 6000 
copies per hour printed on one side. The size of the forme 
is 630 mm. by 940 mm. (24.8in. by 37.0 in.), the most 
common size for German newspapers. 

In the engraving aaaa are the four feeding tables, 
beside each of which an attendant stands and brings the edge 
of the sheets in contact with the leading cylinders 6d 6. 
These cylinders are constructed in the usual way, so as only 
to lead in as many sheets as the motions of the forme will 
enable the machine to print off. The sheets are guided, in 
‘ery much the usual manner, by leading tapes to the im- 
Pression cylinders d d, and in their revolution round these 
they are printed by the form below. The arrangement is 
such that the sheets from the upper right-hand feeding 
table is led under the right-hand impression cylinder, and 


Printed by the form as it moves from left to right. It is | 


then guided by the tapes under the lower feeding table, and 
delivered on the lower delivery table, still on the right-hand 
side of the machine. The sheets from the lower right-hand 
feeding table go directly under the impression cylinder, and 
are printed by the forme in its return motion from right to 
left. They are then guided upwards, and under the upper 
right-hand feeding table, and delivered on the upper 


delivery table. The feed and delivery on the other side of | 


tbe machine are arranged in the same way. The ink-distri- 
puting apparatus is shown at ¢c, on each side of the main 
Jame; itis of very much the usual construction. There are 
inking slabs before and behind the forme which transfer the 
ink from the rollers at cc to those beside and between the 
impression cylinders, and from these the forme takes it. 


The spindles which determine the motion of the tapes are | 
moved by spur gear so as to insure accuracy (as any un- | point distant about 13 miles in a south-easterly direction. 


equal motion would cause the sheets to be unfairly printed), 
and as far as possible they are arranged to run between 


centres instead of in bearings. The tapes are carried over | 


rollers (at the top of the machine), which run on pins in 
the ends of levers; and on the other ends of these levers 
are weights so as to secure a uniform tension. The platten 
is driven by a “ circle” motion, more in use on the Continent 
than with us, which Herr Bialon prefers, for a high speed 
machine, to any of the other systems. The driving pin of 
the platten is fixed in the periphery of a spur wheel, which 
revolves freely on its centre. This centre itself is caused 
by an ordinary crank to revolve round a fixed point, and 
the teeth of the spur wheel gear into those of a fixed in- 
ternally toothed wheel, the centre of which coincides with 
that of the crank, and which has a diameter exactly double 
that of the spur wheel. In this way the driving pin moves 
always in astraight line, the whole arrangement being, in 
fact, that known as White’s parallel motion. The motion 
of the impression cylinders, &c., is given as usual by racks 
on the upper side of the platten. 

The machine is strongly and substantially made, but far 


THE FREEBOARD OF SHIPS. 
To Tut Epitor oF EnGingerine. 
S1x,—I observe in your issue of Friday week that Mr. 
Robert Duncan, President of the Institution of Engineers 
and Shipbuilders in Scotland, had read his inaugural 


| address before that body, the main subject of which seemed 





from highly finished. It is of a type which was, at one | 


time, more highly thought of than it is now, and which is 
likely, as times goes on, to be more and more superseded by 
web printing or other perfecting presses. The machine is 
5.40 metres (17 ft. 8$in.) long, 2.60 metres (8 ft. 64in.) 
broad, and 2.07 metres (6 ft. 94 in.) high, over all. 








2arLways OF Soutn AvustraLia.—The South Australian 
Government is said to contemplate the construction of four 
new lines of railway. The first is a line from Port Broughton 
to the eastern boundary of section No. 526 in the hundred 
of Red Hill, county Daly; the second is a line from Port 
Wakefield to Kadina; the third, a line from the Hoyles 
Plains terminus to section 198 of the hundred of Blyth, 
county Stanley; and the fourth, a line from Port Pirie to a 





| desirable to build a vessel of similar dimensions to 


to be the freeboard of ships; and in reference thereto, Mr. 
Duncan gave as the fruits of his experience a “ simple and 
infallible” rule for ascertaining what freeboard a ship should 
have ; this rule appears to have been generally approved by 
the meeting. 

It would be somewhat humiliating for those persons who 
have bestowed much thought on this Ae mp hitherto con- 
sidered an intricate one, to find that the solution of the 
whole problem is so simple; but I fear that it is not yet 
solved, and that Mr. Duncan has not given sufficient con- 
sideration to the simple and infallible rule to entitle it to be 
considered as the embodiment of his large experience. 
As a test of the rule, let us take the following examples : 

First, a steamer 240 36x24; suppose her class to be 
such that a coefficient of 0.3 must be used to ascertain her 
freeboard, then according to the rule, 2404-86 + 24=—200 
and 800x0.3=-90 in, = 7 ft. 6 in. the freeboard required 
about one-third of her depth, 

So far so good ; but suppose it should be for poh se 

G 


er- 


| bocker’s celebrated ship, the Goede Vrouw, viz., 100 ft. long, 


100 ft. broad, and 100 deep. The sum of her dimensions 


| being 300, her freeboard will also be 7 ft. 6 in., or about one- 
| thirteenth of her depth. 


Suppose, again, another extreme case, a vessel 262 


| 80.6x7.5; her freeboard must also be 7 ft. 6 in., which is 


i 


equal to her whole depth. This vessel would have to be 
constructed on the principle of the celebrated American 
gunboats, which floated in a heavy dew. : 

These extreme cases show that the rule is not always 
infallible, but that it is favourable to deep ships, and in 
this respect resembles the old tonnage law, w was uni- 
versally condemned for that reason. 

I am, yours ome ad 
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ECONOMY OF FUEL. 
Tus Revue Universelle des Mines some little time ago 
published a serics of valuable papers on the subject of the 
** Economisation of Fuel,” from the pen of M. Paul Char- | 
pentier, in which the author strongly insiste upon the ad- | 
vantage of using fuel of every description in a gaseous state 
and under a constant pressure 

His arguments 'n support of this may be briefly stated as 




















occupying & space of 861.7 cubic metres at a temperature of 


0 deg. Cent. 


But the presence of the firebars will not allow us to give 
the amount of air thus required intheory. The bars impede 
the free contact of the air with the fu und to feed the fire 
it is found 1 seary in practice to increase the size of the 
air passage and the velocity of the draught Most writers 


recommend a constant supply of air of double the volume re- 











qutsite in theory. And even then combustion is vw ry in-| 
complet The temperature of the gaseous products and of 
the heated air on entering the chimney varies greatly ; but | 
in all cases the loss of heat thus occasioned is very con- 
siderable; in certair lustrial processes, as puddling, &&« 
and locomotives driven at express speed, the loss is 
enormous. Xs a very reduced average M. Charpentier 


assumes the waste of heat thus caused at 16 per cent. of the 


whole Aguio, as regards the chimney itself. Some writers 
content themselves with the assertion that the chimney 
carries off in waste 25 per cent. of the heat produced by the 
fue And this assertion will admit of rigorous demonstra- 
tion. Employing the foregoing data, and assuming the tem- 
perature of the gases on entermg the chimney to be 500 deg 
Cent, it can be proved that a loss of 18 per cent. 1s incurred, 


without taking account of the specific heat of the gases which 


are thus allowed ur Ll expansion, or of the im pertect 
manner in which combust is accomplished, or of the heat 
carried off by the carburets of oxygen and hydrogen con- 
tained in the smoke, whos apacities for heat far exce ed that 
ot atmospheric air. 

It may, therefore, be concluded that it is of great import- 


ance to deprive the gaseous products of combustion of their 
heat before they enter the chimney, as well aa to avoid the | 
influx of atmospheric sir in greater volume than is absolutely 
necessary to complete combustion. 


Again, in t matter of smoke The great smoke ques- 
tion, M. Charpentier observes, bas formed for many years 
the theme of animated discussion. Many inventions have 


appeared, but none, as yet, have satisfactorily achieved the 


| perfect combustion. 


| is an old one. 


Many persons regard the subject—sanitary con- 


Five conditions have been enumerated above as essential to 
Practically, very few of these conditions 











for the defects of the arrangements now in use 
of fuel thus occasioned, M. Charpentier proposes to reduce 
by suppressing the chimney altogether, and by consuming 
the fuel in a gaseous state and under a constant pressure, so 
that the variati in voume and conseq ue ntly in vapacity 
for heat—which are now experienced by the gaseous products 
of combustion, may be avoided. He notices the various 
projects for economising fuel, which have hitherto appeared, 
under four heads 

1. Revolving grates. 

2. Supplementary appliances for the introduction of hot 


ns 


lor cold air 


’in which steam 
into the 


8. So-called “ smoke-consuming furnace 
is injected upon the flame, upon the fuel, or 


| chimney 


4. “ Gas-stoves,”’ so called. 

The more or less complicated arrangements under the first 
head have been pretty generally abandoned. Those under 
the second are very nearly useless. It is not, generally 
speaking, that the air is present in insufficient volume—on 
the contrary, it is usually in excess—but that it is impossible 
to give it the requisite degree of intermixture with the in- 
eandescent fuel. The additional volume of air introduced 
tends rather to exaggerate than to diminish the loss of heat- 


ing power. Those under the third heading are better adapted | 


to the end sought, but the injected steam absorbs heat in 
decomposing, it increases the loss through the chimney, and 
ts dear for results that are practically small. The 


Thierry” furnace, which is about the best, effects a saving | 


f 10 per cent., but, it is admitted in the inventor's pro- 
spectus, that this saving is achieved at an expenditure of 8 
per cent. of steam. 

Lastly, we have the so-called “gas stoves.” The prin- 
ciple of a preliminary reduction to a gaseous state of the fuel 
of 


by MM. Laurens and Ebelmann. Since the researches 


* Di. Charpentier’s experience with locomotives appears to 


have been of an unusually unsatisfactory kind.—Ep. 





Its first practical application in France was | 


| previously. 


Coast, the South-Weste 
and the Indian State Railways, were present, and amon 


| desired end. This has arisen from the fact that the inventors | the latter, it may be said that no advance has been mado 
| have confined themselves to a narrow one-sided view of the | although the question has reappeared in sundry forms. 
matter. 
| siderations apart —as of trifling moment ; others have attached | Siemens. 
an exaggerated degree of importance to the consumption of | apparatus is estimated by M. Charpentier at 50 per cent. 
the smoke, but without recognising its bearings on the ques- | showing a saving of 20 per cent. over the arrangements ig 
| tion of ecomony in fuel. 


The most successful recent attempt has been that of y. 
The loss of heat in the case of this gentleman’, 


| ordinary use. 


After a lengthy discussion of the theoretical principles ot 


heating with gas under a constant pressure, M. Charpentier 



























‘ Thet comt wstion—employing the word in its ordinary in- | ®7¢ satisfied by the arrangements now in use. The com- | proceeds to describe an apparatus, by which he thinks it jg 
dustrial acceptation—may be, what is termed perfect or bustible, the coal—and the eupporter of combustion, the demonstrable that enormous advantages might be realised, 
complete, it is that the following conditions be | °27e in the air—cannot be brought into the requisite state | He proposes to adapt it to fireplaces of every class. It con. 
satisfied | of imtermixture, as their physical states are dissimilar. Con- | sists of three distinct parts: 1. A gas generator or gazogene, 
1. The combustible and the supporter of combustion must | ditions 3 and 4 are satisfied at best by haphazard. _Loco- in which the fuel is brought into a gaseous state. 2. 4 
he intimately intermixed motive engines are particularly badly arranged in this re- | burner, in which the gas produced in the gazogene is burned 
2. These ies must be in the same physical state, in | Spect, combustion in them is, accordingly, very incomplete, | 3. An hydraulic regenerator. The gazogene is of ordi ary 
which case alone the first-named condition is attainable and their chimneys belch out clouds of the densest smoke.* | design, and is supplied with condensed air by some sort 
3. They must be brought into contact at the temperature Now, the disadvantages of smoke are twofold: 1. It is | fanner; steam is also injected on the incandescent fuel. 
best suited to their complete combustion insalubrious and a public nuisance; 2. It occasions a waste rhe burner is in the torm of a pipe placed in any position 
4. With a like object a suf nt » must be given to | of fuel, and consequently of money, which in some cases is | required, and connected by a valve with the gazogene. It 
the flame " - enorm as few persons who have observed iron works, | is so arranged that the burning gases are surrounded by air. 
». The relative y rtions of the combustible and the sup- ke ovens, glass works, &c., pouring forth their sooty clouds | which impinges on them at an angle, that can be varied a 
porters of combustior xactly those requisite to | Will be prepare d to question. : je rding to circumstances, and to the length of flame required 
complete combustior | But, smoke may be colourless, and yet carry off in waste| The hydraulic regenerator receives trom the burner the 
The» ndit M. Charpentier asserts. can be best | the gaseous products of combustion to a very considerable | gaseous residue of combustion, and secures the following r 
satisfied by a system proy by him. which is stated to be | ¢xtent. Many analyses have been attempted to determine | sults 
applicable to firepla - éle nd deserintiot The | the amount of unutilised gases contained in smoke Phe | 1. he almost 5 rfect utilisation f the sensible heat carrie 
remarks the J upply fy to the furnaces em- | mean M. Debette’s exper ts showed a | of 9 per | off by these gases, which sensible heat has hitherto been ! 
t wtrial pr r locomotive pu ses t t ca but the first of these experiments | ployed only in maintaining the wasteful t 
| w th Py hades now . M ted a loss of 24 per Some experiments made | chimney. It may be observed, that the necessity having 
rpe t tes a@ par en the theoretical | in Alsace gave a mean sof 15 per cent.; Ebelmann only | a draught to assist in the reduction of the fuel is obviated by 
and the a al calorific power of nary coa got 7 per cent., M. Ser, in a chimney at Thierry, got | the employment of condensed air, by which, it is calculated 
Taking a coal of the f wing composition lv per cent. These experiments, it should be said, were | a saving of 25 per cent will be effected. 
kilog made with the furnaces of steam boilers. In many depart-| 2. The utilisation of the heat rendered latent by the eva- 
Pure carbor 65 ments of manufacturing industry, the loss is far greater; | poration of the water existing in the fuel, and of the water 
Ash ) and we shall be within the mark if we take the average | produced by the combustion of the hydrogen in the latter, 
Hyg : ter under all circumstances as 20 per cent. The loss of heating | which latent heat is transformed into sensible heat available 
Tar power by the formation of cinders is often very great, and is | for useful application 
I nating gas 20 ulso very variable. In locomotives, notwithstanding the} 4%. The economisation of the heat hitherto wasted by the 
narrow openings between the bars, it is of some consequence, unlimited expansion of the gases. The maintenance of a 
1 as the cinders are not turned to useful account. In certain | constant pressure prevents any portion of it becoming latent 
he shows that according t calculations of MM. Favre | metallurgical processes, the loss is very great indeed; the | and thus not practically available. 
and Silbermann, and of M. Regnault, and assuming the | fires are cor stantly stirred, and the imperfectly burned ce als | 4. It assists in securing complete consumption of smoke 
whol heat to be utilised, we have 8038 calories per | fall through into the —_ to increase the intense heat 5. The water in the regenerator being almost always em- 
kik us the calorific power of the coal. Each kilog. | Which radiates therefrom. In thefexperiments of MM. Tresca } ployed to feed the steam boilers, anil being at a temperature 
of this coal would, accordingly, evaporate 12.618 kilog. of and Silbermann, at Cherbourg, the loss of heating power, | of about 100 deg. Cent., the excess of carbonic acid, which it 
steam at a pressure latmosphere. This is the calorific | Owing to the formation of cinders, was found to be 25 per contains, becomes juickly separated therefrom, and the 
power in theory. In practice he asserts that the result is | cent. of the total heat produced. M. Charpentier considers | caleareous matters held by it in solution in virtue of such 
about 38 kilog. of steam for each k of coal burned. that we shall he well within the mark if we take the average | excess are deposited in the regenerator, thus securing the 
The causes of the waste of heat—and consequently of fuel | at 15 per cent. The waste of heat occasioned by the evapora- | boiler against incrustation. 
—herein implied in the furnaces of ordinary steam boilers he | tion of the water contained in the coal and of that produced The advantages claimed for his system by M. Charpentier 
shows as follows in the combustion of the hydrogen may be taken as 3 per | are the following 
1. Loss of heat occasions y the pressure of atmospheric | cent. of the whole The losses through radiation and the 1. It may be used with any sort of fuel. 2. It will gi 
air in greater volume than is requisite to perfect combustion. | formation of clinkers are smaller and very variable in their | greater durability to metallurgical furnaces by getting rid of 
2. Loss of heat through the chimney. umounte. the excess of oxygen, the chief cause of destructive oxidisa- 
8. Loss of heat by smoke. ’ The total waste of heating power, therefore, stands thus: | tion. 3. The nature and intensity of the flame may kk 
4. Loss of heat by cinders | per cent. | regulated at will. 4. It may fairly be expected to give, not 
J of heat in the evaporation of the 48 kilog. of | Loss of heat occasioned by the presence of an only inereased economy but improved results, in iron and 
hygroscopic water contained in every 100 kilog. of coal of } excess of atmospheric air ain ane “<-. n steel manufacture. 5. In marine boilers the saving in fuel 
the above description ° | ditto through the chimney ... 18 effected will enable a smaller supply to be carried, others give 
6. L f heat by radiation from the under surface of the | ditto by smoke ese coo =O increased capacity for accommodation or stowage. *. li 
firebars and other p ns of the furnace. ditto by cinders ove oes 15 gives a higher temperature than any method yet devised. 
In regard of the first:—grouping the combustible consti- | ditto by evaporation of water in the coal... 3.6 7. The boilers are saved from incrustation, and the chances 
tuents of the coal aforesaid, we have | ditto by radiation, &c. eee variable | of an explosion are thus reduced. &. The suppression of the 
kilog smoke is complete. In addition to these direct and indirect 
Carbon, total .. aan 82.39 | 72.6 | advantages we find a total absence of cinders. a 
Hydrogen total eco eve 1.73 Say, 73 per cent. as the waste of an or linary open furnace Appended to M., Charpentier’s memoir is a procis-verba 
Sulphur, total ... ove eee 0.188 with natural draught. This is only a general average. In | of some experiments made with his apparatus on the Urieans 
—_—— very many cases it is far exceeded. and Rouen Railway, inthe month of September 1872. The 
87.308 Applying the foregoing to steam furnaces, we find that in | results are stated to have been very satisfactory. ‘The saving 
The total volume of oxygen requisite to « ahowe place of 12 kilog., the theoretical amount, o1 ly 3.3 kilog. of | of fucl in the locomotive employed amounted to 47 per cent., 
into C O02, HO, and 802, would be 257.7 Reducts steam are evaporated by each kilogramme of coal ; this, be and in one case to 66 per cent. These results, however, 
this by the proportion of oxygen contained in the umir it observed, hardly conveys a correct notion of the actual | @ppear to us to require confirmation, and M. Charpentier 
ing gas, we have still 256.28 kilog. of oxygen required, which | 54S, 88 & good deal of water is often carried otf by the | seems throughout his memoire to have exaggerated losses, 
supposes the presence of 1114.30 kilog. of atmospheric air | St¢#™, thus increasing the weight of the latter. - — | and to have considerably underrated the resuits obtainabls 
e waste 


by other plans than his own. 


Tue Westinenovuse Aiz Braxze.—On Friday evening 
last, a party of engineers, including gentlemen representing 
several of the principal railways, travelled from St. Pancras 
to Bedford in the train upon which the Westinghouse at 
brake has been in regular operation during the past six 
months. The object of this journey was to give those present 
experience in the regular working of the brake, as distinct 
from the experimental trips which have often been made 
It is almost unnecessary to say that the brake 
worked with the usual results, that is it confirmed the truth of 
ali that has been claimed for it by the inventors. As the 
journey was not an experimental one, no observations wer? 
made as to the exact distances required for bringing the 
train to rest, and of course no special or experimental stops 
were effected. The time taken in stopping the train at the 
different stations varied from 16 to 40 seconds, according “ 
the gradients, and in each case the easy and certain action 
of the brake, were strikingly manifest. As has always been 
confidently anticipated, the apparatus is now attracting coD- 
siderable attention amongst railway engineers in this 
country, the stock of the Metropolitan District is being 
fitted up throughout with it, and we understand that the 
Midland Railway Company is contemplating its adoption to 
a large extent. The satisfactory results obtained here sre 
only in accordance with those gained in the United States 
where it is almost universally applied. In Belgium 4/9, 
the results are equally satisfactory. We may mention 18 
connexion with the excursion to Bedford the other day, that 


’ gentlemen representing the Midland, the Brighton and South 


rn, the Londoo, Chatham, and oes 
gs 
several others Mr. Kk. F. Fairlie, on behalf of the nurcrv™* 
railways in South America, to which he acts #* consulting 
engineer. Some official trials with the Westinghouse brake 
will shortly be conducted, the results of which we shall bare 
the pleasure of laying before our readers. 
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BRICK-MAKING MACHINE. 


CONSTRUCTED BY MR. T. 8S. DERHAM, ENGINEER, LEEDS. 





ART CASTINGS AT THE VIENNA 
EXHIBITION.—No. VI. 


. Ir the advice given in our former articles is fol- 


: tion of the sand, and the formation of the moulds 
4 are conducted in accordance with the hints stated 
ia those articles, a successful, exact, and smooth cast- 


lowed, and if the production of the iron, the prepara- | 


(For Description, see Page 415.) 











ing may safely be expected; while the exhibits at 
Vienna of the Ilsenburg Foundry, the Carlshitte, 


the Lauchhammer Iron Works in Saxony, the 
Miagdesprung Iron Works in the Hartz, the Sche- 


banoff Foundry of Moscow, &c., showed that such | 
castings may be of a perfection equal in every respect | 


to galyano-plastic precipitates. Naturally the desire 








| must next be entertained to preserve the fine sur- 
| faces of such castings, so that the latter may 
near Alfeld-Hannover, the Kénigshitte in the Hartz, | 


retain their appearance, just as if they were of the 
higher metals, such as gold, silver, platina, &c. Un- 
fortunately, however, iron is one of the elements 
which have a great affinity for oxygen, and 
which enter into yery intimate relations with the 
latter. How much trouble, care, and incon- 
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venience would be saved to the ironfounder, if this 
were not the cace; whilst works of gold and silver 
retain their original form and shape for many 
centuries, during which time they may have been 
hidden under the cover of the earth, the unrelenting 
rust in a very short period so changes works of iron, 
that their original form is scarcely recognisable ; 
and up to the present time no safe and lasting pro- 
tection has been discovered against this influence of 
hydrogen and oxygen. Hydrated peroxide of iron 
and sesquioxide of iron, which are to be highly 
valued as bases for colours, remind the ironfounder 

and especially he who has to produce fine art 
castings —of a thousand fatalities; and we can well 
appreciate the vexation and regrets of aman having 
1 love of his work, when he perceives the first 
traces of rust on a casting prepared carefully ac- 
cording to all the rules of his art, and protected b 

eans which have ever been recommended on al 

les. We intend, therefore, in the present article 
to speak of the means which should be adopted 
to secure for art castings in iron the longest possible 
protection, and amongst these a coating produced 
by electrotyping with metals having a less affinity 
for oxygen than iron, takes the first place, 

As the est calamity has generally some for- 
tunate circumstances connected with it, so the great 
uffinity between iron and oxygen favours the pro- 

dure of providing the former with a cover of a pro- 
tecting metal. It is well known that copper is 

reed by iron to give up its connexion with oxygen, 
if iron be added to a solution of a salt of copper, 
the oxygen then preferring to join the iron, which 
takes the place of the copper, whilst the latter goes 
into the place of th sorties of iron which are dis- 
solved by the disengaged acids, and forma thus a fine 
reddish coating that w uld be very welcome if it 
would adhere. This, however, is unfortunately not 
the case. The relative effect of this chemical process 
is so great that the particles of copper cover the 
iron as crystals, and on account of their size can 
form only aloose connexion. In order to secure this 
precipitate, it is best to prepare by means of cyanide 
of potash, a cyanuret of copper, and to regulate the 
force of the galvanic current which has to effect the 
precipitation, the result being that the precipitate 
becomes finer and more fixed as the force of the 
current is diminished. Another way of retarding 
the effect of decomposition is by an addition of 
some acid to a solution of a neutral salt of copper, 
and if the addition is a correct one, the precipitate 
of copper then obtained will be found to be firmly 
fixed, so that it can be removed by file and chisel 
only. If the 
covered with this protecting coating, is entirely clean, 
so that the copper precipitate is not broken at any 
place, the aim is then perfectly reached; unfor- 
tunately, however, the preparation of an absolutely 
clean surface is a ditlicult matter in the case of art 
castings; but still it is decidedly necessary if a per- 
fect protection against rust has to be obtained, 
lhe least break—an opening which cannot be per- 
ceived with the unprotected eye—is sufficient, with 
the addition of a little moisture, te produce a 
galvanic effect between the two metals, and as soon 
as a current has been once started between them, 
the effect is shown, to the detriment of the iron, by 
the presence of a small point of hydrated peroxide 
of iron, this small point increasing and extending 


great 


under the coating of copper, and giving to the cast- | 


ing, produced in the highest perfection, the ap- 
pearauce of an old and much-used object, 
By the help of the electrotyping process iron may 


also be covered with other metais, but no better | 


results can be obtained than with copper, as the cir- 

unstances explained above are the same, and have 
the same effect. A special perfection of ae 
coating, &c., was shown by the castings exhibited at 
Vienna by the Lauchhammer Iron Works, the 
sprung Foundry, and the Isenburg Foundry for art 
castings. ‘The latter is able to give to the largest 
ornamental castings the appearance of bronze cast- 
ings, as is proved by examples at many of the public 
and municipal buildings of Berlin. Nearly all the 
castings of the Berlin new Town Hall, new Ex- 
change, &c., which appear to be of bronze, and 
which are always taken as such, have been cast in 
iron, and afterwards bronzed by an electrotyping 
process at Ilsenburg. Even an influential Berlin 
paper* described the dronze doors, balustrades, and 
lamp-posts of the Town Hall. 

A further and still greater improvement may cer- 
tainly be expected, if the great difficulties and ex- 
penses connected with this work are not feared, and 


* + ves ceunny Of the 21th ol February, 15:0. 





if the discoveries and experiences lately made are 
taken into consideration. 

Another process, carried out at Paris to a large 
extent by Oudry, who was animated to special 
exertions by considerable assistance from the French 
Government and the city of Paris, consists in care- 
fully giving the iron casting a coating of red-lead 
with oil, next making its surface conductive by means 
of graphite, and placing it afterwards in a solution of 
sulphate of copper mixed with a zine solution, made 
realy for the ordinary process of the galvanic copper 
precipitate. The copper skin, which increases in 
thickness in proportion to the time allowed for the 
process, offers, if protected against outside damages, 
a lasting and safe protection against rusting, al- 
though this process is to be recommended only in 
cases where the casting is secured against any rough 
usage. Besides, the sharpness and the clear ap- 
pearance of the casting is much altered by the 
thick but necessary coating with red-lead colour, 
and the casting looks as if produced by unskilful 
hands, The metallic coatings applied by the electro- 
typing process directly on the cleaned surface of the 
iron, as described above, are certainly to be pre- 
ferred under all circumstances in cases where no pro- 
tection against mechanical damage exists. ‘This 
process offers, besides, the great advantage that the 
colour may be regulated at will, and that according 
to the force of the electric current, all tints of bronze 
and of other copper alloys may be produced with the 
same solution, if the latter contains all the necessary 
metals which have to be added to the copper for the 
various bronzes and alloys. ‘The zine will predomi- 
nate with the strongest current, and the copper with 
the weakest current. 





' 
i 
| 


The best coating as a protection against the rust, 
is, for suitable castings, that given by an enamelling 
| process, and we notice with much interest the great 

progress that has been made in this process, so 
that now large vessels for the manufacture of 
paper, for instance, baths, &c., are protected in 
this manner. Unfortunately, however, the great 
| expense connected with this process prevents its 
general application, which can, and must besides, 
be limited to the class of castings just mentioned, 
as in the case of art products, itis certainly desirable 
to preserve for the iron its metallic appearance. 
Any surface imitation of another material is not 
justifiable, as it does not correspond with the 
'dimensions which ought to be analogous with 
the strength and the character of the metal, 


|The style of iron building followed at the present 
1 |time is therefore to be well recommended, as 
surface of the iron, which has to be | it frees the architect from the old rules and laws 


|which had been laid down by the ancient masters 


for construction in stone and timber. The eye 
| certainly prefers for iron the lighter construc- 
| tions, in the same manner as it likes the ancient 
| forms for stone and timber; and if we admire the 
| ancient rules for the different orders of columns, we 
| do so for stone only, whilst the knowledge of the 
| greater strength of iron gives us the right to expect 
| some lighter designs. 

| Returning again to the means of protecting iron 
castings against rust, we should at first mention 
the progress which has been made in giving coat- 
ings by the electrotype process during the last few 


; years. Scarcely any metal has been left untried for 


the production of a coating, and a coating of nickel 
has, especially lately, been much adopted, on account 
of the slight affinity of this metal for oxygen. The 
nickel coating has a white-grey agreeable colour, 
}and is now often applied as a protection even to 
ordinary castings, because it does not oxidise when 
| exposed to the air, or even to moisture. 

| ‘The tin and zine coatings produced by deposition 
| from chloric solutions also offer to the iron a pro- 
| tection against rust, and have already been largely 
applied. The zinc coatings especially are much 
used, being really lasting means of protection on 
account of the white oxide of zinc, which is gradu- 
ally produced in contact with the air, offering the 
best protection against any further oxidation, as it 
resists any further influence of the weather. 

If it is desired to give iron castings a more valu- 
able and more beautiful appearance, a coating of 
gold or silver must be adopted. Either of these 
metals can be firmly attached directly to the surface 
of the iron by deposition from cyanide solutions ; 
they will, however, never have the same appearance 
as if precipitated on copper or brass, but will always 
be of a slightly dirty tint. It is, therefore, desirable 
to cover the iron castings at first with a reddish or 
yellowish galvanic bronze coating, according as a 
lighter or darker tint is required. If such a coating 











[Nov. 21, 1873, 








a 
is produced cleanly, the best results may be ey. 
pected. 

The cleaning of the surface of the iron Castings 
is best effected by dipping the latter, for a shor: 
time, into a bath of diluted sulphuric acid. Jy, 
mediately afterwards the casting should be placed 
for a longer time in a bath of lime water in order 
to insure that all free acid shall be removed. Who, 
that is the case, the casting should be carefully 
brushed with iron or brass wire brushes. A thoroug! 
and especially a quick treatment of the castinc 
is necessary to obtain those clean surfaces, uno, 
which depends, as stated above, the success of th» 
galvanic coating. The castings, thus covered 
bronze, gold, silver, nickel, copper, &c., are 


With 
gold, 
mitted to the same manipulation with brass qir 
brushes, according as bright or dull surfaces ay, 
required. Entirely smooth surfaces, which allow of 
being polished, are taken for this purpose afte 
coming from the bath of lime water to the polishing 
lathe. The polishing of gilded and silvered cas ngs 
is effected by means of the ordinary polishing stones 
but the same manipulation has to be repeated with 
the burnisher before the galvanising can be pro- 
ceeded with. Oil gilding made with leaf gold, op 
a ground of oil varnish and chrome yellow, is 
cient for many purposes; and that it is 
carried out with the necessary care, is proved by th, 
ancient gilding of pulpits, church fittings, railings 
&c., prepared in this manner. In order to carry 
out such gilding properly, and to make it lasting 
it is important that the under-ground should be | 
rectly prepared, and this depends principally upon 
the quality of the varnish and of the drying of the 
latter. If oil-varnish colour is kept for any length of 
time in an open vessel, a thick and strong skin is 
formed, under which the remainder of the contents 
will keep in an unaltered and fluid state for some time 
The problem is now to giveto the varnish-colour used 
as the groundwork for the gilding the time and oppor 
tunity to form such a skin, and this can be don 
only if the coating is dried to such an extent in th 
atmospheric air, and not by heat artificially pro- 
duced, that the coating possesses just the necessary 
stickiness for the fixing of the leaf gold. If this 
drying be effected by artificial heat, an evaporation 
of the oily matter takes place, and the non-evapo- 
rative substances of the colour remain, which sub- 
stances do not possess the protecting power of the 
varnish skin against the rust, Gilding carried out 
in this latter manner is not durable, whilst the 
former process secures for it its original and w- 
altered beauty. In general, the same rule has to be 
observed, not only for the groundwork of gilding, 
but for any varnish coating. 

The artificial bronze coating with bronze powders 
placed on grounds prepared in this manner with 
varnish or drop colours, always get in time a dis- 
agreeable appearance, and their metallic 
lustre. In order to prevent this, they require ne- 
cessarily an oil-varnish coating, which does not 
destroy the metallic appearance, but which produces 
a glassy surface, and which is consequently not yet 
much applied to iron castings. Several proc 
for the production of an artificial bronzing, and 
imitation of the antique green patina appearauce, 
have been introduced, and most successfully. by 
French painters, who produce almost incredibly 
close imitations, as was proved by the beautiful ex- 
hibits at Vienna, in the small French pavilion of 
the works for ‘‘ Peinture Decorative sur Feuilles 
d’Etain,” 12, Rue de Rocy, of Paris. 

A new varnish colour, introduced under the name 
of ‘* diamond colour,” has been found to offer great 
protection for the iron against rust ; this colour nas 
been used much, and has in all cases given go0¢ 
results. But this coating is not only of great ad- 
vantage on account of its lasting qualities, but a'se 
on account of its peculiar greyish-blue tint, which 
preserves for the iron its proper character, and 
makes iron look like iron, which must always be 4 
satisfaction. : 

A specially agreeable tint can be given to tH 
iron, and still more satisfactorily to the clean sur- 
faces of steel, and the denser structure of wrought 
iron, by annealing colours; this process has been 
much developed by Professor Reuleaux, director 
the Polytechnic School at Berlin, as was proved by 
the exhibits of this school in the pavilion for Get 
man educational purposes. The process rhage 
simple one, and depends upon the various tints, U* : 
as yellow, bronze-like, blue, dark blue, and even 
black, which may be given to the steel or iron by 
different degrees of heating. The dark tint show® 
in the German department of the Exhibition, * 
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mentioned above, and which had been prepared ac- 
cording to the instructions of Professor Reuleaux, 
ig especially of remarkable beauty. For the pro- 
juction of this latter tint, it is necessary to raise 
the object to a red-brown heat, so that paper placed 
ypon it turns yellow ; linseed oil has then to be 
youred over the object, which is next rubbed clean 

quickly as possible. 

We should finally mention another excellent way 
of protecting iron against rust, and this is the little- 
known, and so-called ‘“* Absanden,” or sand-cover- 

For this purpose, the iron casting is at first 
ted with a red-lead colour, mixed with oil 

h, and after this coat has dried perfectly, a 

r of sulphuret of zine, which is to be obtained 
market in such a fine condition that it gives, 
| with oil-varnish, a good stone colour for imme- 
ise, is laid on, when immediately afterwards 
of any colour is dusted fally over it. When 
1 has become firmly united with the colour, 
tter is laid on again, to be followed once more 
y the dusting with sand. Such a covering will 
resist the influence of the weather for almost any 
time, and it may also be used with perfect success 
3 a protection for timber. 





THE SANDS OF FONTAINEBLEAU. 
M. BeLGranp, superintendent of the water 
1 sewage arrangements of Paris, member 


’ 


} 


f the Academy of Sciences, has recently communi- 
ited to that body the results of his experiments 

the absorptive power of the sands of Fontainebleau, 
The aqueduct of Vanne, bringing a new supply of 
rinking water to Paris, traverses the sands through 


of 31 kilometres, or 19} miles English 


permeability of the soil allows neither brook 
nor ow throughout its surface. It is usual in 
tance to make a number of openings which | 
t ischarge of water at the bottom of the 
luit for the purpose of facilitating the operation 
i repairing It was resolved in this to rep! 
hese courses by purchasing, at the lower end of 
ach canal, about 24 acres of sandy soil which was 
1 with a bank of sand 20 in. in height. A 
preliminary trial was made on a small sandy valley 
surrounded by rock, which was traversed by a tran 
ul tunnel, 10.7 ft. in height, and 2756 ft. to th 


ther end of the discharge or race. 
The thickness of sand in th 


vas from 6.5 {t. to 9S ft 
irst met with in layers, then 
and lerlving the level of the water inthe wells of 
ghbourhood. The discharge into the lak: 
was at first made at the rate of 55 gallons per second. 
[wo days elapsed before the entire disappearance 
f the water took place. The experiments were con- 


ed from the 15th of May tothe 14th of July. In 
29,047,235 eubie feet of water passed in 
aren of the lake was about 3 acres, but the 
mean did not exceed 2.47 acres, The result of the 
experiments gave per day as the volume of water a 
um of 762,837, a maximum of 1,220,533, and 
amean of 806,867 cubic feet ‘The lake consequently 
absorbed a maximum of 9.14 cubic feet, and a mean 
of 7.48 per day for each square foot of surface. So 
soon as the flow of water was stopped, the lake be- 
iry. ‘The experiment showed that the discharge 
1) 





1 


rked 
absorb the water of the aqueduct, when it would 
essary to let it off. M. Belgrand remarks 

that the experiment bears strongly in the impor- 
ince of its results, on the construction of canals, 
ill further, in respect to reservoirs. Many of 
the latter have been constructed which never 
would hold water, and some canals have required 
ten times the water that they could turn to pro- 
fitable us Phe experiment further proves that no 
yular average can be attained in regard to various 





rl soils, nor of the loss incident to sandy 
les, or prairie soil, 

Ameatcan RarLroap Ceytre.—St. Louis, in the appa- 

ef that it is to be the railroad centre of the United 

“tates, proposes to overcome the obstructions to railroad 

tray x arising from the hilly character of its situation by 

irchasing and grading a tract of land 300 ft. wide, and ex 

nding from the heart of the city far into the country. It 

tot ink deep enough to prevent interference with ordi- 

ary travel, and the eity is to lay down twenty tracks lead- 


the Union Depdt, and to give any railroad company 
ight to use them. The cost of the work is estimated at 
. 09 dols. The Union Depdt isto be located in the 
main valley, about one mile from the river, and it is to be 
Pproached from the river by a tunnel, which is now being 





ind that the little beds of sand sufficed | 


SUBMERGED WIRE-ROPE PROPULSION, 
About a year ago we published* an account of the trials 
of the Nyitra, a tug boat, 138 ft. long by 24} ft. beam 
constructed for propulsion by means of a submerged wire 
rope, on the system introduced by Baron ©. de Mesnil and 
Mr. Max Eyth. The Nyitra was designed by Herr Th. 
Schwarz, the general director of the Cologne Central 
Towing Company, and was set to work on the Danube. 
This company has now ordered a similar vessel for their 
own use upon the Rhine, and its engines are shown in 
detail in one of the double-page engravings which we 
publish this week. These engines have been made by the 
well-known firm of Sulzer Brothers, of Winterthur, and 
were exhibited at the Vienna Exhibition previous to being 
| placed in the vessel for which they were intended. 
rhe cylinders are 360 millimetres (14.17 in.) in diameter, 
| by 600 millimetres (23.62 in.) stroke. They are steam- 
| jackette 1, both at sides and ends, the steam from the boiler 
| passing through the jacket on its way to the valves, Each 
| eylinder has main and expansion slides of the usual con. 
| struction, the former being worked by a link motion, and 
| the latter by separate eccentrics. The range of cut-off is 
|from .1 to .75 of the stroke, and the expansion can be 
| altered by hand, by means of right and left-handed screws, 
| while the engine is at work. The arrangement of the slide- 
rod guides is somewhat unique. The expansion eccentric 
is next the journal, and its rod has a straight lead to the 
|spindle; the gab pin of the link is attached to a long 
bush, in which the expansion valye spindle works, 
jand is guided, and which itself passes through guides 
at each end, and drives the main valve spindle by means of 
| a lug on the side opposite the gab pin. The main valve 
spindle is itself also guided in the usual manner. Loss of 
heat by radiation is prevented by very thorough cleading 
of all the exposed surfaces of the cylinders, Each cylinder 
has a separate bedplate bolted on to a flange in front of it, 
| and with this are cast the piston rod guides and the main 
bearing block. The former are bored out, as will be seen 
from Fig. 7, and the latter have brasses adjustable in tw» 
| directions. The bedplates are designed so as to transmit all 
strains as directly as possible, and thus attain the maximum 
strength in proportion to their weight. The two frames 
ure tied together by a couple of distance pieces, and the 
back ends of the cylinders are supported by a cross beam of 
ust iron, which, together with one of thedistance pieces, serves 
to carry the rev ersing and expansion gear, &c. The starboard 
bedplate carries a bearing (see Fig. 4) for a countershaft, 
and the port bedplate takes a heavy A frame, which has a 
imilar bearing cast upon it, and reaches also above the 
k, where it carries one end of the drum shaft, the other 
end being supported by a plummer block at the side of the 














] fhe particulars of the gearing are as follows : 

Crankshaft pinion, number of teeth 19 

| Countershatt wheel _ 42 

| Piteh Re ae : 103 mm. (4.05 in.) 
Breadth of teeth ove det 250 mm. (9.84 in.) 
Countershaft pinion, number of teeth 24 

| Drum shaft wheel po 96 

| Pitch a ove P ues 103 mm. (4.05 in.) 

| Breadth of teeth... ove 320 mm. (12.59 in.) 

| Clip drum, diameter, 9 ft. 

|} The exhaust from both cylinders passes through a 

| wrought-iron tubular feed heater, and then through a re 

| versible “valve so arranged that the engine can be used 


either with or without condensation. The condenser is a 
plain wrought-iron vertical cylinder, the injection water 
being brought up through a pipe in the centre of it, very 
much as in Danek’s compound engine lately described, The 
air pump is worked off a prolongation of the port piston rod. 
Che air pump chamber, valve seats, and hot- well are in one 
casting, and are held at the proper distance from the eylinder 
by means of a couple of wrought-iron stays. The condensed 
steam is led into the-bottom of the casting, below the suc- 
| tion valves, Fig. 3, and pumped upwards into the hot-well. 
|The feed pumps are fixed to brackets cast with the piston- 
|rod guides, and are worked direct from the ends of the 
crossheads by wrought-iron plungers. 

The following dimensions and particulars supplement 
those already given; for details regarding the mode of 
working the tugs, the consumption of fuel, speed, &c., we 
| must refer our readers to the article in September, 1872, 





already cited : 
inches. 


Diameter of air pump ... eve eve 10 
Diameter of crankshaft journals eve _ 5} 
»  drumshatt outer bearing 9.58 


Working steam pressure 100 lb. above the at- 
mosphere. 

Revolutions of crankshaft per minute 80 to 
120 (maximum 150) 

The engines seem thoroughly well designed ; they are 
massive withont waste of metal, the workmanship also is 
very good. The crankshaft, countershaft, and drumshaft 
are all of steel, as well as the ‘piston rods, crosshead pins, 
valve spindles, &e, It will be noticed that the whole of the 
hand gearing is arranged s@ as to be conveniently under the 
control of the engineer when standing behind and between 
the cylinders. 





Tar Mcrray,—Mr. Angas has given notice of his inten- 
tion to move in the South Australian House of Assembly for 
an expenditure of 15,0001. for the improvement of the mouth 
of the Murray river. 








* See page 170 of our fourteenth volume. 


MORAND’'S BRICK-MAKING MACHINE. 


We illustrate on page 413 the only power-driven brick- 
making machine which was in the British section of the 
Vienna Exhibition, manufactured by Mr. Thomas 8. Derham 
of Leeds, under Morand’s patent. It consists essentially of a 
strong vertical cast-iron frame bolted down to a bedplate, 
and of two inclined cylinders each 84 in. diameter and 12 in. 
stroke. 

These cylinders are connected to the main driving shaft 
of the machine situated on the top of the frame, and carry- 
ing a worm as shown in the engraving, 4 flywheel, and 
a solid pulley, The worm gears into a large horizontal 
worm wheel fixed on the end of the vertical shaft, carrying 
the knives, revolving within the pug mill A. A strap 
from the upper pulley passes down to the lower part of the 
machine to a seeond pulley on the end of a herizontal shaft, 
on which is also a worm B gearing into the teeth formed 
around the periphery of the revolving table C. The lower 
face of the pug mill A is in close contact with the revolving 
table, as is also the cast-iron bracket and pressure plate D. 
The moulds for the bricks are placed in the table C, being 
made in segments so that they can, without difficulty, be 
removed from the table, when it is desired to alter the 
number or sizes of moulds. The machine exhibited contains 
seven moulds for the large German bricks which are formed 
by it. The moulds are simply rectangular openings, the 
same size of the bricks to be formed, with blocks of cast 
iron fitting them exactly, but free to slide up and down 
within the mould. These blocks are of considerable weight, 
and have brackets formed upon their undersides in which 
rollers are mounted. The rollers run freely around a 
ring plate shown at Ein the drawing; the face of this 
plate is not in one plane, but varies according to the re- 
quirements of the machine. Thus immediately under the 
pug mill, whence the clay is fed into the mould, the iowest 
level of the ring occurs, and the sliding block is conse- 
quently at the bottom of the mould. Beneath the pressure 
block D the path rises, and asthe rollers are carried around 
it with the revolving table C, the bottom of the mould 
rises and compresses the clay contained, until it is suffi- 
ciently solid and compact; a pressure of about 60 lb. 
to the inch is put upon the clay. In the pressure block 
there are formed two holes through which any excess of 
clay exudes and falls upon the table. Passing onwards, 
the roller path continues to rise, so that as the table re- 
volves, the blocks rising also, force the newly formed brick 
gradually out of the mould until it comes opposite the 
delivery table, when it is exactly on the level of the table, 
the rising path lifting the sliding block to a sufficient 
height for this purpose. 

The brick is thrown off the table by an arrangement not 
shown inthe engraving. Jn the front of the machine, and 
supported in brackets attached to the main frame, is a 
vertical rod, near the lower end of which projects a finger, 
which is secured upon it. This finger is at a level corre. 
sponding to the underside of the worm wheel around the 
revolving table. A series of projecting studa, corresponding 
to the number of moulds in the table, are placed around the 
table under the worm wheel. One of these studs is shown 
at F. In turning round, these seven studs come, one after 
another, in contact with the finger on the vertical bar, 
pushing it outward. Ata level above the face of the table 
is mounted on this bar an arm having at its extremity a 
broad plate; this arm slides to and fro, upon a bar project 
ing from the frame of the machine. To it is also attached 
one end of a strong rubber band, the other end being fastened 
to the main frame. ‘This band serves as a spring, with a 
constant tendency to hold back the arm, a tendency over- 
come when the stud F comes in contact with the finger 
before spoken of, and forces the rod partially round. The 
flat plate on the sliding bar being exactly opposite the 
delivery band, and in such a position as to eorrespond 
with the highest point of the roller path beneath the re- 
volving table, it follows that at the same instant that the 
brick is brought forward, and lifted out of the mould 
by the sliding block, the stud in the table throws over 
the vertical shaft, the advancing arm clears the brick 
away from the table, and places it on the delivery band, 
whence it is removed by hand. All the loose surplus clay 
upon the table is constantly swept away by fixed brushes 
into the empty moulds, advancing towards the puy mill, 
from which the moulds are completely filled. The clay, 
moulds, &c., are kept constantly iubricated. In conclusion we 
may mention that this machine, which justly attracted con- 
siderable attention at the Exhibition, can turn out from 
15,000 to 20,000 of the large German bricks per day, or 
25,000 English bricks. 


Be.oian Coat.—The exports of coal from Belgium in the 
first eight months of this year are officially returned at 
2,800,000 tona, as compared with 3,000 000 tons in the eor- 
responding period of 1872. The exports of Auguat only 
amounted to 315.000 tons, as compared with 401,000 tone in 
August, 1872. Felgian eoal appears to have been especially 
losing ground this year in the Low Countries. 





Exports or Americas Locomorives.—The Taunton 
Locomotive Manufacturing Company recently shipped four 
26-ton locomotives for the Maronnas, Panda, and Monte Video 
Railway Company. These locomotives are highly finished ; 





they have 5-ft, driving wheels, and cylinders i4in. by 22 in., 
nickel-plated, 
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GEBAUER’S 


DISTRIBUTING 


MACHINE. 


CONSTRUCTED BY THE ACTIEN-GESELLSCHAFT FUR STUCKFARBEREI, APPRETUR UND MASCHINENFABRICATION, CHARLOTTENBERG, 








NEAR BERLIN. 




















TEXTILE INDUSTRY AT THE VIENNA 
EXHIBITION.—No. XIV. 
By Dr. H. Grorne. 
Berore continuing our report on the finishing 
machines we shall give here the description of a con- 


printing works. In large works of this class, which 
produce daily many hundreds of pieces of finished 
calico, several thousand yards of material have to 
be sewn together to form a continuous band, 
which, properly guided, is carried through the 
various departments of the works. ‘The distri- 
bution of this endless band is arranged in sucha 
manner that large quantities of the material are 
accumulated at certain parts of each department, 
and that these quantities are always increased and 
diminished in equal proportions by the continued 
travelling of the band. Care has to be taken that 





which is fastened the worm wheel d with a spur 


| wheel above it; the shaft ¢ itself is hollow and is 
| open at the top and at the bottom. The worm wheel 


; 
| 


d is worked by the worm »p, which is carried by the 
brackets 2, and which receives its motion from the 


shail é ; | main shaft. The wheel dis provided with a pro- 
trivance which is of great importance in calico | 


these accumulations do not cause any confusion or | 


twisting in the material, and that the latter is always 
laid down in the proper manner. For this pur- 
pose Mr. F. Gebauer has designed a suitable appa- 
ratus, which is constructed, and which was ex- 
hibited at Vienna, by the Actiengesellschaft fur 
Stiickfirberei, Appretur und Maschinenfabrication 
at Charlottenburg, near Berlin (engineering com- 
pany for the construction of machines for dying and 
finishing works, at Charlottenburg, near Berlin). 
This apparatus, which is shown in the illustration 
above, consists of an iron frame which is fastened to 
the ceiling, and which carries the main shaft with 
the pulley a and the roller 4, against which a second 
roller m, supported by movable links, revolves. The 
frame carries at the bottom, by means of of a flanged 
ring, a vertical shaft ¢, which rotates, and upon 


and 4 are put out of gear, the material is laid down 


jection g carrying a small axle, upon which the cam 
or eccentric disc 4 and a wheel e worked by d are 
fixed, As shown in the drawing, the eccentric disc 4 
is provided on its surface with a curvilinear groove, 
into which is fitted a pin ¢, which of course has to 
follow the line of the curve; from this pin i the 
arm o with the rod £ and the cross / is suspended, 
whilst the arm ois also directly connected with a 
shaft which passes through the bush /, and carries 
at the top a pinion gearing into the spur wheel 
above the worm wheel ¢. ‘The shaft in / and the 
arm o thus rotate continually, whilst the pin ¢ runs 
in the groove, and is moved backwards and forwards 
by the rotation of 4 (on account of the groove not 
being circular); this backward and forward motion 
combined with the circular motion of the axle ¢ 
causes the arm o’to describe spiral and hypocycloidal 
curves. Whilst the wheel d and the shaft ¢ thus 
continuously rotate, the rollers m 4 uninterruptedly 
take off the material which, passing between these 
rollers, is delivered through the hollow shaft c 
on to the arms or forks /, from which it passes 
downwards according to the travel of these arms. 


If the rotation of o is stopped by taking off the | 


pinion at the top of the shaft, o, whilst turning 
round with d, makes lateral movements on account 
of the rotation of e and 4, whence the material is 
laid down in curves extending equally outside and 
inside of the circumference of the main circle. If ¢ 








in circles which can be altered for each revolution 
by turning &, and by an alteration of the position of 
the axis of the cross or forks /. The material may 
easily be laid down in other figures by cutting other 
grooves into the surface of the dise 4. 

Returning again to our report of finishing ma- 
chines, we have now to examine the contrivances for 
removing the water from the stuffs and for drying 
them. Both these classes of apparatus have the 
same purpose, namely, to remove from the stuff the 
moisture which it has absorbed during the processes 
of washing and fulling. This moisture is of two 
kinds, one part being held mechanically by the 
stuff, whilst the presence of the other part is due to 
the hygroscopic qualities of the material ; this latter 
portion is known to be very predominant. ‘The me- 
chanically held moisture is now generally removed 
by means of centrifugal drying machines, whilst art- 
ficial heat is required to effect the remainder of the 
drying. Manufacturers have in general no clear 
idea respecting the correct application of these two 


'methods of drying, and our technical literature 


gives very little information on this subject. The 
author of these articles, however, published some time 
ago a work in which he proved by practical results, 
obtained by the use of centrifugal machines, that 
the rotary drying of moist stuffs is only economical 
within certain limits. Besides, the construction of 
the centrifugal machines themselves is not yet per- 
fected; most of them have to drag with them 
vessels and contrivances which are much too heavy. 
A well-designed centrifugal machine should repre- 
sent a correct combination of mass and strength, 
and should possess at the same time moving parts 
which offer little friction, and the necessarily rapid 
motion of which does not produce any loss of power, 
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Ist the machine should also be provided with 
arrangements for stopping the rotary motion almost 
instantaneously, 

The latter necessity, as well as the former condi- 
tion, have been fully acknowledged, as is best evi- 
denced by the various modes in which manufacturers 
try to attain these ends; and this is shown by 
the centrifugal machines exhibited at Vienna, 
mongst which we have first to mention that be- 

uging to Messrs. Tulpin Brothers, of Rouen. 
‘his centrifugal machine, which is of large dimen- 

ns, has a vertical shaft, and is provided with 
inetion gear; this machine is constructed so as 
to enable the perforation of the sides of the 
(rum to be avoided, although we doubt whether 
Uus arrangement will allow of reducing the speed, 
a is stated by Messrs. Tulpin Brothers. The 
machine is gradually put in motion by bringing 
the movable dise on the vertical shaft into contact 
with the large driving dise on the horizontal 
shaft, and by moving the former gradually to- 
wards the circumference of the latter. The brake 
for stopping the motion of the drum is well 
‘ranged. Another centrifugal machine, exhibited 
by the same manufacturers, consists of a strong 
frame, with a short vertical shaft upon which the 
trum is carried. The shaft is moved from below 
“ther by a pulley or directly by a small steam 
‘ylnder fixed to the frame. The centrifugal 


machine exhibited by Mr. A. Kiessler (Zittauer | 























Maschinenfabrik und Eisengiesserei) is provided 
with double gearing, two face plates being carried 
at the upper part of the frame on horizontal shafts ; 
the friction disc sliding on the vertical shaft of the 
drum, is pressed against these face plates. The 
drum is perforated, and the brake is well arranged, 
and strongly built. The centrifugal machine ex- 
hibited by Mr. Oscar Schimmel, of Chemnitz, is of a 
similar construction. Messrs. Pierron and De- 
haitre, of Paris, build small as well as large centri- 
fugal machines with friction cones, which gear only 
on one side. The axle of the driving cone is placed 
horizontally, and it receives its motion from the 
crankshaft by means of wheel gear. The frame 
carrying the shafts is fixed upon the casing which 
surrounds the perforated drum. ‘The larger centri- 
fugal machines are provided with vertical steam 
engines, in which the cylinder is fixed at the top, 
and the crank axle at the bottom. The latter 
carries the pulley, which transfers motion to the 
upper horizontal axis with the cone. These centri- 
fugal machines are built up to 1.20 metres (3 ft. 
y in.) diameter of drum, and steam engines of 
4 horse power. The centrifugal machines of the 
Erste Brimner Maschinenfabriksgesellschaft are 
imitations of the construction of Messrs. Pierron 
and Dehaitre, but they have the disadvantage that 
the brake is not fixed underneath the bearing of the 
upright shaft, but above it, whilst the cones are 
also much shorter. The Mannheimer Maschinen- 

















































fabrik exhibited two constructions, one with screw 
gear and the other with belt gear; in the latter 
construction the upright shaft is provided above its 
bearing with a brake-belt, above which is fixed a 
small pulley 8in. high, and of a diameter which is 
little larger than that of the shaft. A crossed belt 
passes over this sinall pulley from the crank or 
driving shaft. ‘The centrifugal machines exhibited 
by Messrs. Sternickel and Gulcher, of Biala, are 
similar in construction to that of Messrs. Pierron 
and Dehaitre. Messrs. Buffaud Brothers, of Lyons, 
have also adopted for their centrifugal machines 
conical discs for the transference of motion, with- 
out, however, the arrangement for a gradual in- 
creasing of the speed. ‘The centrifugal machines 
exhibited by this firm* are provided either with 
small steam engines, the cranks of which are fixed 
directly to the horizontal shaft, or with pulleys 
fixed either below the drum or upon the main 
shaft. The centrifugal machines of Mes:rs. Buffaud 
Brothers are well igned and constructed, and 
belong to the best machines of this class. We have 
also to mention here the patent centrifugal machine, 
with heating apparatus, exhibited by Herr John 
Graf, of Vienna. With the exception of the simple 
arrangement for conducting steam under the drum, 
so as to warm the latter, this centrifugal machine 





* We illustrated centrifugal drying machines by this firm 
on page 336 of our third volume. 
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does notr present anything new in its construction. 
A Russian ~- centrifugal machine attracted atten- 
tion by its exceedingly careful execution, although 
it represented only a well-known system. 

Ihe drying machines intended for removing the 
more closely combined portion of the moisture by 


means of heat, are constructed on various systems. 





Herr 8S. Huber. of Prague, exhibited two drying | 


imitation to a small scale 

of the drying and flattening machine with a large 
bie } he ry s . ¢ ; 

drum, exhibited by M. Tulpin, ainé, at Paris, in 1867, 


showed nothing worth mentioning, except that it 


appears doubt whether the small cylinder can 
re y effectadrving wit! t resorting to a very 
} t | | [ t} otner is in 





f ( r t pass through in a 
tched ‘ yinsufficient. ‘The second 
drying ma exhibited by Herr Huber is built 
on the cylinder syst with nine rollers and a 
at f ya ira ix of the llers are placed 
I wand three above; the arrangement for the 
heating with stea does not represent anything 
new said against the execution 
of t t ! . Herr ¢ li. Weisbach, of 
Chemnitz, in Saxony, exhibited a cylinder drying 
achine witl ven rollers and a starching or gum- 
g apparat but aa it ur intention to publish 
tly detailed dr gs and description of this 
ms ne, we not y any more about it In this 
t 
Lhe Zitt Masc} f k und Eisengiesser 
Herr Albert K ; la drying machine 
f a new < n of which we 
} h ony j ] ving machine is, as 
‘ I f the eng arranged on the 
ve | for effecting the simul- 
t I \ 1 and half 
\ \ | ne le only 
| I | t | t first through 
i \ < ing of the 
i x Ww h contains th 
f ri er t gh w 1 th 
t ff | ng through 
‘ I rs I Y ma ri very unll- 
f y t fer ind ressed upon the sur 
f nd t yy formed in weavir 
\ l From here the stuff 
to the drying apparatus proper, this con- 
f rs dd heated by steam 


to t s € prov l with cast-iro 
ottoms, tl tter ng fixed in such a manner 
} I ved. The guide rollers 
1 tull , | t i ta he i. i¢ on to the 
of th f } 
I t tr ft I and the 
or t previ ed ‘ Ist the 
W and uniformly a - 
' t t cy r the stuff passes 
int { 1 t ( 1 by the arm B 
t) from t condensati of th 
y t n off from rollers and 
| ft ‘ ler is prod l by 
{ ithe j and accord 
» t required { cylinders, the 
f | moved gits axle either to- 
“ t ri ference of the f 
| 0 ud uw f t machir that it 
, M Mather and 
I f M exhibited a drawing of 
’ ‘ t evlinders, which i 





i ¢ I ner W 
W wh h run 
i and ¢« 
\ l with « 
otl by m 
r length of th cyli ut 
iw nsed in the cylinder runs along 
the s] ’ ection to th umulators orchambers, 
\ h at vn 18 of a tube across the 
cy r. W t ( shaft of tl latter and the 
water dis ying itrivance This tube is so 
i with tl ft, that no loss of steam can 
take place, 1) Spirai | tions, which are used 
for strengthening the walls of the eylind 
‘ t the condensed st 1 very effectually and 
kly, and the perpetual run of th water along 
these projections protects the inner walls of the 
cylinders from precipitations and accumulations of 
t ‘ y ‘ Pp . hihited 


( I r ex ted a 


of steel; there are 300 cross tubes, ‘The moist air} samples are 


I 
land Austrian Hun iry, we find about a dozen of | trees of dicotyled ys and impressions of frows, al 











—=— : == 
large cylinder drying machine with starching appa- ) Carpathian Mountains, and at Czernecz and Malo. 
|ratus, which is excellently constructed im all its| wica, in the valley of the Danube. 
| parts. ‘This machine contains in a horizontal plane| Passing along the south side of that river we enter 
| seven copper eylinders, of a diameter of about 0.7 | the principality of Servia, and here we meet near 

metre (2 ft. 34in.); from the starching apparatus Semendria on the Danube, and in the valley of 
the stuff passes over a stretching contrivance with | Resava, an extensive tertiary coal basin, covering 
|twelve rods and an expanding apparatus covered | an area of 1400 square miles. At the Dobra mines 
with thin corrugated brass plates. From here the | about 50,000 tons of good brown coal are raised 
fabric is drawn through the drying machine, and by | aunually for the use of the steamboats which run 
|an ingenious arrangement of rollers is brought as | on the Danube. 
| much as possible in contact with the surface of the} The empire of Turkey, which we visit next, is, as 
cylinders. An important detail of this machine is the| we may well have expected, still very backward 
arrangement for the transferring of the motion,| with regard to mining industries ; however, 
, 


a‘lopted from the original design of Hefter ; accord- | samplesof mineral fuel wereexhibited at Vienna. ‘Ih 
ing to this arrangement the gear with the large fac | country has hitherto been very imperfectly explored 
plate is fixed at the side where starching and drying | by geologists, owing to its semi-barbarous state, and 
machine come together. At the right-hand side | there seems little hope for the better so long as 
motion is transferred from this face plate to the | government of ‘Turks is dominant in these reg 
friction pulley on the shaft carrying the conical gear | It appears that to this day only one basin of th 
for the starching apparatus, whilst the motion for the | measures is known to exist in urkey, that is on t 
ed from the left-hand side of the | northern slope of the mountains of the Czipka B 








cylinders is obtain 


face. plate. ‘This machine is a fine specimen of the | kan, which separates the province of Roumeli f: 
work supplied by this excellent firm. ‘The machines| Bulgaria. Resting upon mountain limestone and 
PI 5 I 
sas 
exhibited by Messrs. Neubarth and Longtain,| covered by red, probably Permian, sandstone, 1 


of Verviers, and by the Sichsis« 
fabrik zu Chemnitz (R. Hartmann), are of aj Grabowa, stretchin 
kind, and they are especially used for| west. Near Radiewce its sandstone and shale cor 

stuff and cloth. ‘These machines consist | tains three coal seanis with 25 ft. of coal at Bonef 
of a longitudinal arrangement of chambers through | Kubak, and Dissakderessy, also at Peitschowa, near 
which the stuff, stretched by endless tentering| Grabowa. ‘The discovery is rather new, and it 

chains, is passed in a hot atmosphere. Messrs. | only lately that a German company has begun t 


some 50 to 70 miles east and 


e Maschinen- | coal formation here gpm s to the surfac 
> 
g 





Neubarth and Longtain’s machine has four rows of | work these coalfields. Besides the coal format f 
heating tubes placed above each other at certain} Grabowa, several tertiary c ail basins, containing 
distances across the width of the machines: the! very good glance coal and lignite, are represented 





tubes of each row are connected with each other by | samples, although very few are yet work 
ibes, which sections! Beginning with the vilajet Bosnia, which | 





bending into sections of nine tt hi 

are again connected with each other by flanges: Austrian Croatia, we find an extensive tert 
nine of these sections form one row or tier of | basin continuing from Austria over the Unna rive 
tubes Between these tiers tl tentering chain|and along the Sanna river, from Kostainica a 
| passes, sliding in guides, and supported by rollers ;| Novi to Priedor, Kosaracz, and Banjaluka, N 
this cha consists of gl carrying plates Priedor it contains beds of excellent gla ( 
at the top, prov 1 witl ns, to which the| which are quite within the reach of the Ot 
border of the cloth, when passing into the machine, | Railway, between Kostainicaand Banjaluka. N 


is fastened by means of a roller. By means of a! theless, the locomotives of that line only 
I the two chains| Austrian tertiary coal, which comes a very long 
altered, whilst | distance, from Sagor, in Carniola, and is very ex- 


is ascertained | pensive. 
the front and} In the province of Bosnia pitch coal is also found 
asses round | at Guczjagosa, near Travnik, and brown t 
o the second, | Konjitza, south of Sarajevo. The province of 
The chain is | Albania possesses likewise tertiary coal, near Janina 
> pins are made | and Volas, and in the vilajet Pisren or Macedonia 
bited from Nish and Leskowaz, and 
is drawn from the machine by means of a fan, an| at Czirkova, Buczina, and Radomir, west of Sofia 
arrangement which accelerates the drying to a great|aseam of excellent brown coal 6 ft. to 9 ft. th 
extent. The machine has a height of 1,80 m.| has been discovered. Deposits of such fuel are al 


ft. llin.), a width of 2.20 m. (7 ft. 28in.), and a} known to exist at Domous Dove on the Bosp! 








length of 11m. ( ft. l in.), requiriz its work-|and south of Salonica, in Thracia. Half ad 
ing, with the exception of the fan, not more than | samples were exhibited from Asia Minor, parti 
| from Smyrna, in the vilajet of Ajdin, and fr 
hine exhibited by the Siichsische | neighbourhood of Brussa, in the vilajet of Choda- 
u Chemnitz, Richard Hartmann, | wendkjar. The best known and worked c al basin 


o ior 
& iV01 


Phe 
Mase} 





|of Chemnitz, belongs to the same system, but is|is, however, that of Eregli or Heraklea, « 


} 






















thiefly ad for the dryir [he machine, | shore of the Black Sea, which extends over 90 m : 
in d on a| and produces 200,000 tons annually for the u t 
53m. | the ‘lurkish steamboats on the Black Sea. 
1 long,| Greece does not own much mineral fuel; 
tein built | couple of samples of brown coal, however, wet 
| exhibited by Theophanes Rentis, of Corinth, and 
3 | the Greek Metallurgical C: mpany of Attica. T 
; = he ELI ol | latter works a bed of pitch coal 9 ft. to 12 ft. t! 
MINERAL Fl EL AT THE VIENNA it Orapo, In Eastern Attica. of more importa 
EXHIBITION.—No. IV. |is the deposit of Castrocavallo, near Kumi, 01 
| nté 


Ir we next examine the exhibition of Roumania, | east coast of the island Eubcoea, or Negropon 


a country which geographically borders both Russia | ‘Two seams of brown coal with lignite, contaiming 


les of mineral coalfrom that country. None of | found here 6 ft. to 9 ft. thick, covered by beds of 
however, are derived from the actual coal | clay and marl. 

and they seem all to belong to the tertiary | We have now finished our review of the mineral 

I No s of a xist in | fuel exhibits from European countries and we pro- 


it will| pose next to give a hasty survey of the other 
fuel de-| continents, beginning with Africa, In our first 
The | article we mentioned an exhibit of lignite from Oued 
outhern | Zavnia, in Algeria, and we may say here tl 


lar coals are found in the sal 


ea lor gy time bef e tl 
posits of these regions can 
n ost important of these 
continuation of the Transylvanian coalfield of the | Northern Africa sin 
Zsil Valley, mentioned in our last article. This! province at Doueira and Beled Boufrour; 4 
I F in Pass} Hadjar Roum, in Oran; at Ymendan, near Cof 
of the/stantine, and likewise near Karahissas and Trip‘ 
Wallachian Zsil, near Lu; Urikany, |in the Turkish vilajet of Tripolis. From Southern 
and Valyroschia, where the ‘ontains aj} Africa we found coal samples exhibited by N. Adler, 
bank of black band 15in. thick, and rests upon a} of Port Elizabeth, in the Cape Colony, these 
seam of 24in. of clay ir At Plojesti black | seeming to be of tertiary origin, as are the coal 
glance coal is found, likewise at Komanest, near} seams near Capetown, and of the Table Mounta: 


i 


+ mm 








tertiary coal basin stretches a 
into Roumania, following 





5 








| Backan, and ordinary brown coal and lignite in| of which we remember to have seen specimens att 





numerous localities on the south and east of the ' last Paris Exhibiti 1867. 
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Turning now to Asia we found at Vierma a very 
good collection of coals in the department of India, 
arranged by Professor T. Oldham, the celebrated 
superintendent of the Geological Survey of India. 
This institution also exhibited its geological maps 
of parts of India, and the ‘*Memoirs of the 
Geological Survey of India,” which give a lucid 
explanation of Indian geology, so far as the explora- 
tions have hitherto gone on. The coal formations of 
India lie almost all in a belt between 20 deg. 
and 25 deg. parallels of latitade, bounded by the | 
Ganges on the north, extending beyond the | 
Godaveri on the south, and from east to west | 
stretching from the neighbourhood of Calcutta to | 
some distance down the valley of the Nerbudda. 
Nearly all the coal basins of India belong to one 
geological formation, which corresponds to the 
earboniferous formation of Australia, and differs 
very little from the coal measures of Europe. It is 
called the Damuda formation, from the name of the 
river Damuda in Bengal, and where it is fully 
developed ; it is composed of two stories or groups, 
the upper one 5000 ft., and the lower 2000 ft. thick, 
P containing several seams of coal. The coals 
f India are generally somewhat different from those 
this country, in consequence of their excessive 
mination. Most Indian coals contain from 10 to 
) per cent. of ash, and the proportion of fixed 
carbon seldom exceeds 60 per cent,, being only 52 
on an average, while average English coal has only 
3 to 7 per cent. of ash, and 68 of fixed carbon. 
Consequently Indian coal can only do from one- 
third to two-thirds the work performed by the same 
amount of English coal, It is, therefore, ill-suited 
for use in sea-going steamers, and the development 
of the coal-producing industry of India will be 
principally caused by the local demand for public 
works, railways, river steamers, and manufactures. 
Some seams will even give a very fair coke, fitfor the 
manufacture of pig iron, and the quality of such 
carbonised fuel will be greatly enhanced as soon as 
coal-washing machinery is employed in India as an 
auxiliary to the coking process. 





The coalfields of India are classed in four groups. 
First come those of the Rajmahal Hills and the 
Damuda Valley, containing coal beds 3 ft. to 12 ft. 


thick ; the transport from here is, however, difficult, 
and the coals yield only 45 per cent. of carbon on 


average with 14 to 15 per cent. of ashes. By far 
the most important is the Raneegunj district in 
Bengal, and the return for 1868 shows that in that 
year there came from this source 493,000 tons of the 
whole 497,000 tons extracted throughout India, This 
coalfield commences about 120 miles north-west of 
Calcutta, forming a basin 40 miles long and 18 miles 


broad. ‘The coal measures bear east and west and dip 
slightly southward, being 8000 ft. thick with 100 ft. 
to 120 ft. of workable coal, which, however, is 
only partly bituminous, and yields 50 per cent. of 
carbon, while it contains from 12 to 15 per cent. of 
ashes. This coal basin is estimated by Dr. Oldham 


to contain 14,000 million tons, and is intersected 
by two branches of the East India Railway. In 1872 
there were 44 mines at work upon seams varying | 
from 4 ft. to 35 ft., and their output has doubled in 


the last 12 years. The Raneegunj coalfield covers an 
area of more than 700 square miles, and over a great 





t s a gradual diminution in thickness of the | 
coal-bearing strata to the westward. Samples from | 
this district were exhibited by the Raneegunj Col- | 
liery, the Nimeha Colliery, the Mudhoopoor Com- | 
pany, and others, which contain 66.5 to 67 per cent. of 


a large quantity of coal exists there, and that the 
+ awa of much of it is little inferior to that of 
aneegunj. The Garrawarra Colliery works a seam 
22 ft. thick; and the Nerbudda Coal and Iron Com. 
pany exhibited specimens of coal from this district. 
The fourth group comprises the new coalfields in 
the valleys of the rivers Wardha and Godaveri, 
where coal is known to exist in several localities, 
though inferior in quality to that of Bengal, still 
good enough for railway purposes. It is computed 
that the Warora beds in the Chandah district con- 
tain 5,000,000 tons available. The most southern 
oint at which coal has as yet been discovered in 
ndia, is Sinharani, 30 miles south-east of Kamaram. 
Besides these four groups of coalficlds there are 
two to the eastward of Calcutta. One at the 
Khasi Hills, where some coal of excellent quality 
has been found 4000 ft. above the level of the plain; 
the other in the extreme end of the Assam Valley ; 
here are several seams of excellent coal with only 
2 to5 per cent, of ash, but the country is dense] 
covered with forest and very thinly po ulated, 
which makes it unfavourable to commercial enter- 


prise. India owns also some not unimportant de- 
posits of tertiary coal and lignites. Such is the 
ease at Sewalik on the Kalawoda 83 of the 


Himalayan Mountains, where’trees are found within 
brown coal; again in the Travancore Mountains; 
in the Cassyah Hills, in Scinde ; in the Nummulite 
formation of Upper Assam, at Jaipoor, where a bed 
17 ft. thick is covered by sandstone; in Ava, on the 
Irrawaddi River, and on other places. Up to the 
present day they are, however, of very little econo- 
mical importance. 

From the East Indian 4s o we did not find 
any specimens of mineral fuel exhibited, although 
coal mines are worked by an English company upon 
the island of Labuan, on the north-cast coast of 
Borneo, Four seams of tertiary coal, 3 ft. to 11 ft. 
thick, are worked underground, and produce very 
fair coal with 64.5 per cent. of carbon and 7 to 8 per 
cent. of ashes, for the use of steamboats. Also the 
Dutch islands were not represented, although coal 
beds are known to exist in many parts of Sumatra, 
Java, and Borneo. Professor Hachstetter, who has 
visited these regions, distinguishes three series of 
coal-bearing strata. ‘The lower group, containing 
many silicified trees, contains hardly any marine 
shells; the middle consists of thick beds of limestone 
and marl, containing Nummulites in Borneo, and 
corals in Java; the upper group is composed of shale 
and sandstone, and encloses a rich fauna of marine 
mollusks, plants, and the amber-like mineral, retinite. 
The principal coal mines of Borneo are in the south 
near Banjermasin, in the west on the Kapuas river, 
and also near Sarawak. In Java numerous beds of 
brown coal and lignite have been explored by Dr. 
Junghuhn, and in Sumatra coals are found near 
Bencoolen, Meteh, and Palembang. 

In the collection of products from Siam, we 
also missed coal samples; but we met with a very 
complete series of anthracite and bituminous coals, 


In the province of Sechuen, the coalfield covers an 
area of about 100,000 square miles, as is demon- 
strated by outcroppings which oceur along the 
whole line of the periphery. It appears that China 
rivals the United States, with regard to coals, and 
it probably will prove the richest of all countries. 
Attention is deservedly directed to the province of 
Shansi, which contains at least 30,000 square miles 
of coalfields, the greater portion of which holds bitu- 
minous coal of superior quality, as is demonstrated 
by the specimens exhibited, this coal being largely 
used for iron smelting and cther metallurgical oper- 
ations. The rest contains veins of first-rate athe - 
cite, attaining a thickness of 30 ft., from which the 
mineral is mes" uarried and sold for 7d, a ton at 
the pit’s mouth, ‘The influence which these trea- 
sures may be destined to have on the future develop- 
ment of Central Asia and Siberia, when they will be 
connected with the civilised world by railways, lead- 
ing through the province of Kansu, the oasis of 
Hami, and the region of Flo, on the borders of 
Russia, is not easy to conceive, 

oe en also was not behind in showing numerous 
samples of coal in her exhibition, these samples 
being partly derived from the neighbourhood of 
Nagasaki and Simabara. They were mostly tertiary 
pitch coal and glance coal, as, for instance, those 
from Kinsin and Nippon and the island of Ama- 
Ksa. The real coal measures, however, seem to 
be likewise existent in Japan, as at Gorio and 
Hirado excellent coalg are found, which contain 
72 and 73 per cent. of carbon. Upon the island of 
Jesso, at Kaianoma, also four seams of bituminous 
coal 1, 3, and 4 to 6 ft. thick are found, this coal 
yielding 30 to ee cent. of gas and leaving 10 to 
12 per cent. of ash. 





NOTES FROM SOUTH YORKSHIRE. 
Suerrrery, Wednesday. 

Parliamentory Projects for this District.—Amongst the 
posieate of which notice is given are several affecting this 
ocality. The Stocksbridge Railway is proposed to be made 
from a point near the Deepcar station on the Manchester, 
Sheffield, and Lincolnshire Railway, toa point at Stockbridge, 
some two miles distant, near the large steel, umbrella rib, 
&c., works of Samuel Fox and Company (Limited). Several 
important railway extensions are proposed to be made at and 
near Leeds. It is contemplated to make a railway from the 
east side of Briggate to Roundhay Park, including a branch 
to the Leeds and Selby line of the North-Eastern Railway 
Company. It is also proposed to construct the Leeds Subur- 
ban Railway, the first section to commence at Rothwell 
Haigh by a junction with the Midland Railway, passing 
through Osmondthorpe, Temple Newsam, Whitkirk, Cold- 
cotes, and Potternewton, to Roundhay Park. The second 
section commences at Roundhay, and runs through Chapel- 
town to Headingley, where it will join the Leeds and Thirsk 
branch of the North-Eastern Railway near Burley Old 
Gardens. There are, besides, other sections in contempla- 
tion, according to the terms of the Parliamentary notice. A 
third project is one toenlarge and extend the new station at 
Leeds. The main feature of the scheme is to make a new 
approach, commencing in Boar-lane, involving the stopping 
9 of a portion of Little Neviile-street, and other alterations. 
The Wakefield Water Works Company give notice of an 
intention to construct a new reservoir at or near Langsett, 





coke, and lignite in the exhibition of the Chinese} on the Little Don, or Porter, River. This involves the 


Government, 
been, until recently, comparatively unknown. 
the reports of missionaries it was ‘understood, that 


The coal resources of China have | making of a reservoir or tank at Thurgoland, near Penistone, 
From | #24 a service reservoir at Beacon Hill, Royston, with a further 


| set of service reservoirs at Wakefield, Marshall Hill, Bretton, 


&e. The Midland Railway propose to make a Joop line from 


the mountains of the province of Shantung contained | Dronfield to Unstone, an extension at Pleasley, another at 
part of it workable seams of coal of considerable | coal beds, as also does the valley of the Lan-fei-ho | Killamarsh, near Rotherham, besides various others too 
kness oceur within 1000 ft. from the surface ; but | and the plain, near Yi-chow, in longitude 118 deg. | numerous to be here mentioned at length. 


24 min. east, and latitude 25 deg. 15 min. north, 
where the coal will even yield an excellent kind of 
coke, used by the Chinese for smelting os 
More accurate and reliable information, however, 
has only been furnished by Baron von Richthofen, 


carbon, from 4.79 to 4.89 per cent. of hydrogen, | an accomplished geologist and geographer, who has 
113 to 17 per cent. of ash. Very fair samples of | travelled for some years in all directions through | near the Midland live, and near the canal. There will be two 


ke were shown by the Sanktoria Colliery with 74.6 | the Chinese Empire. 


per cent. of carbon, the Bengal Coal Company, and | learn that China is almost exclusively made up of 


thers. The Kurhurbard coal district, in the valley | the most ancient formations, belonging to the 
f the Barakar, a tributary of the Damuda, covers | Silurian, Devonian, Carboniferous, and Permian 
irea of 18 square miles, containing seams of good | ages, and that none of them is more universally 


A New Colliery at Carlton.—On Wednesday last Lord 
Wharncliffe turned the first sod of a new colliery, which is to 


| be worked by the Yorkshire and Derbyshire Coal and Iron 


| 
| 


coal § ft. to 14 ft. thick, the best being that of | distributed over the country than the Carboniferous, | 
Lodona with 63 to 68 per cent. of carbon and 12 of | which contains coal beds wherever it occurs, and 
ash. Next to the Lodona coalfield come, towards | that coal-bearing strata are also found of Permian 
west, those of Therria, Bokaro, Ramghur, Hoharo, | and Triassic age, as in European countries. The 
Palamow, &e., with less coal and of inferior quality. | great Chinese coal measures are composed, in the 
The contents of this basin are estimated at 200| main, of soft rocks, and have partly undergone a 


lion tons. ‘The second group of coalfields con- | vast destruction by denudation, far more so in the 
sists of a number of basins, seattered thinly over | maritime provinces than further inland in the pro- 


én immense tract of the wildest country in India,|vinces of Shansi, Hunan, Yunan, and Kansu, 
and none have been thoroughly explored ; such are | Here the amount of denudation has just been suffi- 
the basins of Rewah, Sirgujah, Chota, Nagpoor, | cient to lay bare the coal-bearing strata under the 


Talchir, and others. 


most favourable circumstances, and to render ac- 
_The third group is included in the Nerbudda| cessible marvellous treasures of coal, which are not 
Valley and the Saptura Hills. It is believed that | outrivalled by those of any other region of the globe. 





Company at Carlton, near Barnsley. The pit is one of a 
series projected to open out the thick coal over a large area 
of ground not hitherto broken into. The field in question 
taken by the company comprises about 1500 acres, is situate 


From these researches we | shafts, each 14 ft. in diameter inside the tubbing, to be sunk 


300 yards down to the Barnsley 9-ft. seam; the intervenin 
seams will also be worked at some future time; the thic 
coal is of excellent quality, and yields both hard and soft, 
the two being generally separated by a thin layer of dirt. 








Nova Scottaw Coat.—A company has been formed at 
Halifax to extend railway communication from New Glasgow 


}to Cape Breton, with a view to facilitate the movement of 


coal for exportation. There has been considerable activity 
recently in the Picton coal mines. All the local companies 
have been making extensive shipments. 





Inoy tn Bevorum.—The im of iron into Belgium in 
the first eight months of this year were 125,000 tons, against 
100,000 tons in the corresponding period of 1872. The iraports 
have largely increased this year from England. On the 
other hand, the exports of iron from Belgium declined from 
192,000 tons in the first eight months of 1872 to 162,100 tons 
in the first eight months of this year. The ee 
iron to England and the Low Countries have especially fallen 
off this year. 
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FOREIGN AND COLONIAL NOTES. 

Minting Operations.—During September the 
coinage of the Francisco mint amounted to 2,040,000 
do lars in double eagles. The coins were turned out in eight 
The New York assay office has melted into bars of 
glish sovereigns. The aggregate weight 


American 
han 


cave 
bullion 635,0001. of Ex 
of this goid was © tons 
Toledo, Wabash, and Western Railway.—During the past 
vear 3310 tons of new steel rails and 8774 tons of re-rolled 
iron were laid on the Toledo, Wabash, and Western Rail- 
way. A substantial Howe truss bridge of 120 ft. span was 
built over the g of the Cineimnati, Wabash, aad 
Michigan Railroad, two milk f Wabash station. 


eroseir 


s east 


Working Expenses on the Chicago and North- Western. — 


ey 
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North-Western 





The working expenses of the Chicago and 

Railway Company, in the year ending with May 1873, were | 

64.21 per cent. of the receipts. In 1571-2 the corresponding 

ratio was 50.72 per cent. The expenses of 1572-3 included | 
-reased taxes and renewals on account of the Chicago fire 
Ss ! Rails on the Chicago and North-Western.—The | 


directors of the Chicago and N h-Western Railway have 


j 
| 
or 1 10,000 tone of rails, which w be laid down as | 
fa asthey ar ed Constant progres is proposed t j 
» made in thie direction, until the company’s entire track | 

. : I 


has been renewed with steel. 


The 8t. Gothard Tunnel.—At the close of S« ptembe r, the 
number of workmen engaged upon this great ur lertaking 
was 935. The aggregate distance pierced was 26056 It, ¢ 
exactly half a mile. 

The Belgian Coal Trade.—The price of coal has not en- 
perienced any very material variation in 1 lgium, but the 
demand is considered to be falling off. Stocks are beginning 
to ace 

Wheat-Cleaning Machinery.—The agriculturists of South 


umulate. 


Australia bave resolved t fler a first prize of 120 L.. asecond 
of 6001. and a third of 300/. for the best wheat-cleaning ma 
chipery 


Gas at Auckland (N.Z.)—The Auckland Gas Company 
The directors con- 
tion 


its eleventh annual meeting. 
gratulated the lers upon the prosperous 
f the company’s affairs. Notwithstanding the great advance 
in the price of raw materials, the company is enabled to give 
its shareholders 124 per cent. per annum for its past financial 
year. 

Public Works in the United States.—The American Con 
gress has made an appropriation of 6,000,000 dols. for publi 
works. This appropriation does not include river and harbour 
improvements. 

A Queensland Locomotive.—The first locomotive built in 
Queensland has been constructed by Messrs. J. Walker and 
Co., of Maryborough, for Messrs. Pettigrew and Sim, to run 
on a wooden railway, which they are conatructing for the 
purpose of bringing log timber from the coast to their saw 
mills at Dimdathu, near Maryborough. 


has held 


shareh conG 


New York, Providence, and Boston Railroad.—New truss 
bridges on the Howe plan have been constructed at fiv« 


ferent points on this line. The aggregate length of these 


bridges is D44 ft By May 1, 1874, the line will be double- 
tracked for the w! jistance from Stonington to Providence 
Iwo cargoes of about 2000 tons of extra quality English 


5 


rails have been received at Stonington direct from Great 
britain for this work 


The American Mail Service.—About 600 different rail 
road companies now receive pay from the United States 
Treasury for the conveyance of American mails, the aggre- 
gate length of railroad over which mails pass in the United 
being now nearly 6o )miles. The “compensation” paid 


to American railroad companies for the conveyance of mails 





now stands at 1,V1 5 dols. per annum 
Coal at Sydaey (N.S.W Some quantity of first-class coal 
has been bre o Sydney by railway from Lithgow Valley 
bevond the Zig g. The m is close to the railway, and 
the seam ie 11 ft. thick This new coal has been s ld at 
Sydney at prices per cent. below those paid for Newcastle 
, 


(N.S. W.) coal 





Que HTarbour.—The Quebec Harbour Commissioners 
have adopted a proposal made by Mr. Grant for the imme- 
diate construction a graving dock It was determined to 
memortalise the Imperial and Dor m Governments upon 
t sult . 

imerican To es.—The proprietors of the Baldwin 
I motive Works, Philads j », have shipped ten locomo | 
tives and tenders complete for the Don Pedro Segundo Rail 
way, braz l locomotives were forwarded to Rio de 
Janeiro. Their estimated value, with their tenders, was 

ls., giving an average of 20,500 dols. per engine. | 
An American locomotive is thus a very costly affair. | 
. | 


Tae Warrworrn & 
} 


LlOLARSHIP3s.—The following minute 














has recently been passed by t Lords of the Committee of | 
Hier Majesty's Most H rable Privy Council on Education 
At Whiteha the 14th November, 1873. Read and ap- | 
proved the f wing memorandum on the Whitworth 
Scholarships, prepared by Sir Joseph Whitworth :-—“ Th 
Whitworth Secholarships.—I wish that candidates for my 
Scholarships in 1874, wh g to the shortness of the notice | 
may not have been abk in @ mechanical shop for six | 
months before the competition tak S piace, s ild be allowed 
to « pete; but that if successful, their Sc arship should 
not begin unt vey have worked six u ths in a mechanical | 
shoy I think the same privilege shou be accorded to | 
candidates in 1875, who have not served eighteen months in | 


- mechanical shop, the Scholarship not beginning until this 
pe iod is completed 


; 4pparatas for the 


PORTABLE 


CORLISS 
CONSTRUCTED BY MESSRS. J. AND E. WOOD, ENGINEERS, BOLTON. 
( For Description, see opposite Page.) 


CRANK-PIN 


en ———, 


VALVE GEAR. 





TURNING MACHINE. 


CONSTRUCTED BY THE SACHSISCHE MASCHINENFABRIK, CHEMNITZ. 
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Tue engraving given above represents a neatly arranged Tue Usitep States Navy.—The United States Govern- 


turning of crank pins, constructed and 
exhibited at Vienna, by the Siichsische Maschinenfabrik zu 
(hemnitz Richard 

Saxony. The working of this 
understood from the engraving, ar 
that the wh 


lartmann, of Chemnitz), 
apparatus will be easily 
1 we need only briefly state 


le tool is fixed to the boss of the wheel by four 


formerly 


bolts with one common counter or back plate. The frame 
carrying the pinion and the pulley, of 12 in. in diameter, 
| thus remains fixed, whilst tl nside frame or tool holder 


revolves with the spur wheel, which has 79 


pitch. The tool holder is fixed to 
, 


j 
the cut is effected by a small wheel 
‘ 


teeth of in. 
and the travel of 


e screw, strikin at each revolution against a 


the main frame, whence it revolves for one or two teeth. and 


thus turning the screw, produces the travel of the cutting 
tool 

Across NortH America.—Sin e introduction of the 
narrow gauge on the Grand Trunk Railway of Canada, cars 
have arrived from the Michigan Central Railway, whilea 


Union Pacific has passed through from San Francisco boun 
for Boston, having crossed the North American continent. 


ment proposes to build eight steam sloops of war. An ap- 
propriation of 3,200,000 dols. has been made by Congress 
with this object. 





Swamp Rectamation ts New Zeatayy.—aA Bill for the 
reclamation of the Napier swamp has received the assent of 





His Excellency, the Governor of New Zealand. It is now 
regarded as a matter of certainty that the reclamation of the 
swamp will be shortly proceeded with. 

Brertisn Cotcuupray Gotp.— The ralue of the g 1 for- 


warded from the Fraser 
British Columbia in th 
1875, inclusive, was 23 


river and other gold districts ia 
fifteen years ending with September, 
78,944 dols. About 21,000,000 dois 
more is supposed to have been delivered by private hands 
A road to the Cariboo mining district, constructed at a cost 
of 1,250,000 dols., has exercised a very important influence 
in developing the resources of the territ ory. Yale, at the 
head of the navigation in the Fraser river, is the initial point 
of the road, and it extends to Barkerville on Williams Creek, 
in the Cariboo district, a distance of 400 miles. It is now 
necessary, to obtain British Columbian gold, to invest largely 
in expensive quartz-crushing machinery, steam engines, &. 
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DETAILS OF COMPOUND ENGINE WITH WOOD'S CORLISS VALVE GEAR, 


CONSTRUCTED BY MESSRS. J. AND E. WOOD, ENGINEERS, BOLTON. 


4 












































Tue subject of one of our two-page engravings this weck 
is a horizontal compound engine constructed by Messrs. J. 
and E. Wood, of the Victoria Foundry, Bolton, this engine 
having the high-pressure cylinder fitted with an arrange- 
ment of Corliss valve gear patented by that firm. Of this 
valve gear we also give detail views on the present and 
opposite pages. 

Referring to our engravings, it will be seen that the 
engine is of the intermediate receiver type, the two pistona 
driving cranks at right angles. The two cylinders with 
their bedplates, &c., are placed sufficiently far apart to 
admit the flywheel between them, the connecting rods being 
coupled to overhung cranks at each end of the flywheel 
shaft. On the low-pressure side an auxiliary crankshaft 
is provided to give motion to the air pump, this shaft being 
driven by an arm on it taking hold of the end of the low- 
pressure crank pin. This arrangement for driving the air 
pump enables the latter, with the condenser, to be placed 
below the floor line quite clear of the engine foundation. 
The air pump is single-acting, and its rod is guided by « 
parallel motion, a prolongation of one of the arms of this 
parallel motion driving the feed pump. The whole arrange- 
ment is clearly shown by the upper figure on our two-page 
sheet. 

The engine is rated by Messrs. Wood as 100 horse power 
nominal, and the diameters of its high and low-pressure 
cylinders are 27 in. and 42 in. respectively, while the stroke 
is in each case Sft. The capacities of the cylinders are 
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thus in the ratio of 1 to 2.42. The crossheads work in 
slipper guides, and have amply Jarge bearing surfaces, 
while the general design of the whole engine is, as will be 
seen, simple and substantial. The flywheel is unusually 
large, being 82 ft. in diameter and 30 in. wide on the face. 
We have now to describe the arrangement of Corliss 
valve gear, which forms the leading feature in this engine. 
A general view of this gear (which is fitted to the high- 
pressure cylinder only, the low-pressure cylinder having an 
ordinary slide valve) is shown by Fig. 2 on our two- 
page engraving, while enlarged views are given on the 
preceding page. We also give on page 420 a perspective 
view prepared from a photograph of a similar valve gear, 
but belonging to a smaller engine than that shown in our 
other illustrations. When this photograph was taken, one 
of the springs had been removed. It will be noticed in the 
first place, on referring to these several views, that the 
valve gear is all mounted on a cast-iron frame, which is 
complete in itself, and which has only to be bolted down to 
the engine bedplate. This arrangement not only facilitates 
erection, by enabling the valve gear to be all put together 
in the workshop, and then transported in its complete state 
to the place where the engine is to be fixed, but it also tends 
to insure general truth and accuracy in the working of the 
gear. 


Scale, 321s -1inehy 
Fig. 2. / Fig 1. 
2 
: ae - ‘ ‘ 
— a: ~_ 
— / 
a 7 
Scate, 16 lbs -F inch: } 
| a ee ae : ‘Shes . saa Sea a : 
ti . es 4 ; 
\ rié +. a Fig. , ad 
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It will be seen from the general views that a shaft, driven 
from the crankshaft by bevel gear, gives motion by another 
pair of bevel wheels to a short shaft mounted in bearings 
on the valve gear frame, this latter shaft carrying three 


eccentrics. Of these eccentrics, that in the centre gives 
motion to the exhaust valves, these being of the Corliss 
pattern, and being situated on the underside of the cylinder. 
These valves have, as in all Corliss engines, a constant 


motion, The two other eccentrics drive each a steam ad- 
mission valve, and, as will be seen from the detail views, 
each is connected by a short rod with a rocking lever, of 
which the lower end works on a fulcrum on the valve gear 
At the upper end each rocking lever is attached to 
a driving bar C (see Fig. 4), this bar having its other end 
carried by a couple of rollers, as shown. At the roller end 
there is also fixed to the underside of the driving bar a 
catchplate with three teeth, these teeth engaging, when the 
driving bar is drawn back, with corresponding teeth on a 
catchplate fixed at the end of the buffer spindle, from which 
motion is given to the corresponding steam valve. The 
use of these multiple * saw teeth” on the catches is a special 
point in Messrs. Wood's gear, and a very good one, as by 
means of it they are enabled to get a large amount of 
bearing surface. Thus, for the valve gear of an engine 
working up to 250 HP. indicated, they employ three 
teeth, each 4 in, in width, and they thus obtain a length of 
‘bite” of 12 in. 

The action of the gear, which will be readily understood, 
is as follows: As each driving bar C is drawn towards 
the cylinder by the action of the eccentric, its catches, 
which during that portion of the movement are in gear 
with those on the buffer rod, give motion to the latter, and 
the corresponding steam valve is thus opened. Ata certain 
point in the stroke—determined, as we shall explain pre- 
sently, by the action of the governor—the rollers, which 
we have mentioned as carrying one end of the driving bar, 
mount two short inclined planes, and by so doing raise the 
driving bar, and bring its catches out of gear with those 
on the buffer rod. As soon as this disengagement takes 
place, the spring K draws back the buffer spindle, and thus 
closes the steam valve, and cuts off the steam, the “ cut- 
off stroke” of the valves, as we may term it, being checked 
by the compression of the air in the air cylinders or dash- 
pots, as in the ordinary Corliss gear. On the driving bar 
C making its return stroke under the action of the eccem 


frame 


| tries, the rollers descend the inclines, the teeth re-engage 


those on the buffer spindle, and the whole operation is re- 
peated. The action of the gear driving the other steam valve 
is of course precisely similar. The springs by which the 
return stroke of the buffer spindles is effected are, we may 
mention, made of shear steel untempered, so that if neces- 
sary they might be renewed by any village blacksmith, and 
they are bent to such a form that the point K moves as 
nearly as possible in a straight line. 

It is obvious that in the arrangement we have described 
the point of disengagement of the teeth of the driving bar, 
and consequently the point of cut-off, is determined by the 
position of the short inclined planes which the rollers sup- 
porting the bar are caused to mount, and this position of 
the incline is adjusted by the governor in the following 
manner. Referring to the detail views, it will be seen that 
the inclined planes are fixed upon a small brass carriage, 
which moves in suitable guides, and which is connected by 
a short link to the lower end of a lever E (Fig. 4). This 
lever is fixed on a spindle D, this spindle also carrying an- 
other lever, which is coupled to the rod H leading to the 
governor. The whole arrangement will be clearly seen on 
reference to the perspective view, and it will readily be 
understood that, as the governor balls rise, the carriage, 
with the inclined planes, is advanced towards the driving 


/ 


bar, and thus an earlier disengagement of the teeth, and 
consequently an earlier cut-off, is obtained. 

In our last} number but one, in describing Wannieck and 
Koppner’s valve gear, we pointed out the advantage gained 
by emploving a separate eccentric to drive the steam valves 
of Corliss engines, and explained how it enabled the range 
of expansion to be increased. Another advantage attendant 
upon this'mode of driving the steam valves, is that the valves 
may be opened as gradually as may be desired, thus avoid- 
ing the sudden shock which occurs with many engines 
fitted with Corliss gear. Of course Messrs. Wood's arrange- 
ment possesses these advantages equally with Messrs. 
Wannicck and Koppner’s, and in the arrangement we 
are now describing the for the steam valves 
are set so that they almost coincide with the main crank, 
their lead being only sufficient to work off the slight cover 
lap given to the steam valves, thus causing the latter to be 
jast opening when the main crank is passing the centre. 
The eccentrics thus give, comparatively speaking, a mode- 
rately slow opening to the steam valves ; but even with this 
arrangement it is found desirable, in order to avoid shocks 
when using steam of high pressure, to slightly hollow 
the edges of the steam valves, and thus obtain a more 
gradual admission. As the eccentrics, as set by Messrs. 
Wood, have a slight lead on the crank, they of course cause 
the area of opening of the steam port, due to the movement 
of the valve, to increase more rapidly than the speed of the 
piston, and thus there is practically no throttling, as the 
diagrams we annex show. 

We have now to describe the provision made by Messrs. 
Wood for stopping the engine in the event of anything 
going wrong with the driving gear of the governor. Re- 
ferring to Fig. 4, and to the perspective view on page 420, 
it will be seen that each disengaging plate, besides having 
the two short inclines which are mounted by the rollers of 
the corresponding driving bar each time the cut-off of the 
steam is effected, is also provided with a supplementary 
incline facing in the opposite direction. When the engine 
is working in its normal condition the action of the governor 
keeps the supplementary incline clear of the rollers; but if 
the driving gear of the governor fails the balls fall to their 
lowest position, and the lever E (Fig. 4), being then pushed 
to the extremity of its range towards the cylinder, the 
auxiliary incline just mentioned is brought under the 


eccentrics 


thus prevented from falling into gear with those on the 
buffer spindle. Under these circumstances the steam 
valves are of course not opened, and the engine stops. The 
same action also takes place in the event of the rod H 
(Fig. 4), which forms the connexion with the governor 
being broken. In this case the lever E is pushed to the 
extremity of its range towards the cylinder by the action 
of a weight attached by a rod (not shown in the illustra. 
tion) to the lever marked K in the perspective view. 

It isevident, however, that the arrangement we have 
just described would not only stop the engine ia the event 
of the governor gear breaking down; but would also, if no 
provision were made to the coutrary, come into play each 
time the engine was stopped, and would thus interfere with 
the readiness of starting it again. To avoid this incon. 
venience there is fixed on the spindle actnated by the 
governor a square-ended lever marked G in the perspective 
view, and there is also provided a catch I, which is showy 
out of gear in the engraving. When it is desired to s¢ p 
the engine this catch is thrown forward before steam is shut 
off, and thus, as the engine slackens speed, the lever G takes q 
bearing against the end of this catch, and the governor balls 
being thus prevented from falling to their lowest position 
the auxiliary incline on the disengaging plates, to which 
we have referred, is prevented from being brought under 
the rollersof the driving bars. The various parts of th: 
gear, we may add, are so arranged as to prevent the teeth 
of the driving bar catchplate from falling into gear with 
the wrong teeth of the catchplates on the buffer spindles 
under any possible circumstances. Altogether, the whole of 
the details of the gear are capitally worked out. 

We annex on the present page a set of indicator diagrams 
taken from an engine exactly similar to that we have been 
describing, and which was constructed by Messrs. Wood 
for Messrs. F. W. Booth and Co., of Leigh, near Manchester. 
When the diagrams were taken this engine had been run- 
ning for twenty-six weeks, giving an average of 405 indi- 
cated horse power, with an average consumption of 29 tons 
of coal per week, this corresponding to 2.67 1b. per horse 
power per hour. The 29 tons, we should state, includes 
all coal used for raising steam for heating the mill and 
offices. The diagrams we engrave were taken with the 
engine running at 42 revolutions per minute, corre- 
sponding to a piston speed of 420 ft. per minute. The boiler 
pressure was 771lb. per square inch, and the action of 
the valve gear was, as will be seen, excellent. The dia- 
grams, Figs. 1 and 2, were taken from the back and front 
of the high-pressure cylinder respectively, and the former 
shows a mean effective pressure of 32.18 lb., and the latter 
of 33.75 lb. per square inch. The mean effective pressure 
exerted in the high-pressure cylinder is thus 32.87 lb., this 
corresponding to an indicated power of 239.4 H.P. developed 
in that cylinder. Of the other pair of diagrams taken from 
the low-pressure cylinder, Fig. 3 is from the back, and 
Fig. 4 from the front end, the average effective pressures in 
the two cases being 9.77 1b. and 9.85 1b. respectively, ora 
mean in that cylinder of 9.81ib. per square inch. The 
power developed in that cylinder is thus 172.9 horse power, 
making the total power 412.1 horse power indicated. In 
Fig. 1 the initial pressure shown is 71 Ib., and in Fig. 2 
74 1b. per square inch, and it will be noticed also that the 
loss of pressure between the two cylinders is exceedingly 
small, The vacuum is also well maintained, Fig. 4 show- 
ing an almost constant vacuum of 12]b. per square inch 
during the exhaust stroke, while in Fig. 3 the result i 
nearly, but not quite, so good. In conclusion, we should 
state that Messrs. Wood make some of their engines with, 
and some without, steam jackets, but the particular engiue 
from which the diagrams of which we have just been 
speaking were taken is without jackets. 
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THE FREEBOARD OF SHIPS. 
To THe Epitor oF ENGINEERING. : 

Srr,—In your last issue, your correspondent, “ H. EK. W.,” 
criticises Mr. Duncan’s rule for freeboard by applying it to 
some most abnorma! dimensions of ships, which will certainly 
never be sent to sea, and are therefore no test of the pro- 
priety of the rule in question. ee 
Even on his own figures, “ H. K. W.” is io error in his 
estimate of the draft of water his last quoted steamer would 
float at under the application of Mr. Duncan's rule for 
freeside. Such a vessel (262x30.5x7.6 depth of hold) 
would have a keel, say, 6 in., floors, 18 in., ceiling, 2 in; 
which, with 7 ft. 6 in. hold, would give a gross depth of 
9 ft. 8 in., from which to deduct the round of beam (say 6 in.) 
and the rule freeboard (7 ft. 6 in.), leaving a draft of water 
of 1 ft. 8in., which “ H.K. W.,” calls “a heavy dew.” 
should say it was a very heavy dew, even for America. 
It is noteworthy, however, that the dimensions of the 
only seagoing vessel which “H.K. W.” quotes, give ® 
freeboard by the rule which all experienced people will at 
once admit is a very proper and safe allowance. 
Yours respectfully, 


Glasgow, Nov. 17, 1873. H. i. W. 








Society or TgeLeeraPuH Enoisrers.—The Society of 
Telegraph Engineers held their first meeting this session on 
the 12th inst., Mr. C. F. Farley, F.R.S., in thechair. An 
interestin per was read “ On the Quadrant Electrometer, 
by Mr. J. Munro. A discussion occurred, which was joie 

in by several members. A list of forty-one new candidates 
was announced. The next meeting takes place on W ednes- 
day, the 26th of November, when a paper will be read “ 02 





rollers of the driving bar, and the teeth on the latter are 


Underground Telegraphy,” by Mr. G. E. Preece. 
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NOTICE TO AMERICAN SUBSCRIBERS. 


In consequence of the great increase in our American con- 
nezion, we have found it neccessary to establish a branch 
office in the United States. Communications may in future 
be addressed to Mz. GeorGk Epwarp Harpriye, C.E., 
of 52, Broadway, New York, who is our accredited re- 
presentative. 

In answer to numerous inquiries, Mz. Cuartes GILBERT 
begs to state that Subscribers in the United States can be 
supplied with “ ENGINEERING” from this office, post 
Sree, for the sum of 11, 14s. 8d. ($8.52, gold) per annum, 
payable in advance. Subscriptions (payable in advance) 
for this Journal (delivered post free) will also be received 
by Ma. Harpiya, at the New York office above mentioned, 
at the rate of $9.30 present currency. 





NOTICE OF MEETING. 


& INSTITUTION OF CIVIL ExGinEeRs.—Tuesday, the 25th inst., 
atSpm. “Account of the Construction and Maintenance of the 
Harbour of Braye Bay, Alderney,” by Mr. Leveson Francis 
Vernon-Harcourt, M.A., M. Inst, C.E. 
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We give with the present number two double-page Plates, 
one showing Engines for Submerged Wire-Rope Towage 
on the Rhine, constructed by Messrs. Sulzer Brothers, of 
Winterthur, and the other a pair of Compound Horizontal 
3 ves constructed by Messrs. J. and E. Wood, of the 
Victoria Foundry, Bolton. The descriptions of these 
plates will be found on pages 415 and 421 respectively. 
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MILITARY RAILWAYS. 

A GREAT amount of misapprehension exists in the 
minds of the public upon the subject of the pro- 
posed so-called railway, which it was che et, by 
the organisers of the Gold Coast expedition, might 
prove of considerable assistance in carrying on the 
(shantee war. 

The Government and War Office have been 
severely eriticised, and the press has not been 
‘;aring in its unfavourable comments. Take, for 
example, the article upon the subject which appeared 
‘ast week in the columns of a contemporary, in 











26 | the undertaking to one-third or half that extent. 


7/matter—it would be highly impolitic to lose the 


the undertaking, all of them reasonable objections, 
and fairly urged against such a railway as the 
writer had in his mind, Thus, for instance, it was 
shown that the landing of 10,000 tons of material 
through a heavy ne and with the very limited 
means at the disposal of the expedition, would of 
itself be an insurmountable difficulty, while the 
task of transporting such a mass of material to the 
points where it would be required, and of making 
the railway, would be still greater. 

As it stands this is, of course, a very sound argu- 
ment, and if the War Office had ever dreamed of 
building what, we must infer from the article in 
question, would be a first-class line, corresponding, 
for example, to the London and North-Western, 
or the London, Chatham, and Dover Railway, no 
expressions of censure could be too severe. 

Of a different class, however, is the objection, 
occurring in the article referred to, that because 
Wellington, during his Indian campaigns, did not 
import English carts and mail-coaches for purposes 
of transport, our military authorities should not 
avail themselves of the assistance of steam power, 
but should in all cases fall back upon the actual re. 
sources of the country in which operations are being 
conducted, 

It is only necessary to refer to the Abyssinian war 
for evidence of the great service rendered by military 
railways for campaigns conducted in an uncivilised 
country, and it was probably the experience gained 
then that induced the War Office to-take the initia- 
tive in the matter of the Gold Coast Railway. But 
it was from the first determined that if such a line 
should be made, none of the mistakes and imper- 
fections attending the Abyssinian line should be re- 
peated, where a gauge of 5 ft. 6 in. was adopted, 
where'a permanent way from India was hastily 
despatched with little regard to its suitability, and 
locomotives weighing 15 tons, together with heavy 
rolling stock, were also sent from India. 

The whole story of the proposed Gold Coast 
Railway is briefly as follows.. The question of the 
practicability of constructing a line naturally sug- 
gested itself at the War Office, with the greater 
force that there appeared little or no chance of re- 
lying upon animal power for transport. We believe 
that the adoption of Mr. Fell’s system of military 
railways was warmly urged, but wisely decided 
against, more especially as no reliable informa- 
tion upon the nature and characteristics of the 
country through which the line would pass could 
be obtained, The question of extending the line to 
Coomassie was never seriously entertained ; at most 
it was intended to carry it for a distance of 40 or 50 
miles from the coast, and more probably to restrict 


On the departure of Sir Garnet Wolseley it was 
determined that—considering the urgency of the 


time which must elapse before despatches could be 
received from the Gold Coast containing definite 
information as to the nature of the country, and 
the practicability of making the railway at all, and 
that it was necessary to take the initiative at once, 
by despatching as soon as possible the material for 
eight miles of railway, instructions being also given 
that, if found advisable, the material for succeeding 
sections, each eight miles in length, should be sent 
out as soon as required. 

Circumstances to which we shall presently refer, 
rendered it advisable to adopt a gauge of 4 ft. 8} in. 
for the proposed railway ; the rails sent out weigh 
24 lb. to the yard, and a sufficient quantity of them 
for laying 64 miles were shipped a few weeks 
ago, together with a suflicient supply of creosoted 
sleepers 8 ft. in length. 

The rolling stock despatched consists of ten light 
cars for carrying wounded or invalid soldiers, and 
eight small road wagons, the wheels of which can 
be exchanged for others with flanged tyres, to 
adapt them either for travelling by road or on rails. 
These wagons are of the ordinary type, built by 
Messrs. Aveling and Porter, of Rochester, for work- 
ing in connexion with their well-known ‘‘ steam 
sappers,” so highly appreciated by the Royal Engi- 
neers, and so largely used by them at Chatham. 
Three of these “‘ steam sappers,” each weighing five 
tons, form the whole of the locomotive stock sent 
out for the Gold Coast Railway, the intention being 
to employ them there either for road haulage or for 
the railway, as occasion may require, spare sets of 
flanged wheels being sent with them for adapting 
them to the latter requirement, Altogether, there- 


i of rolling stock, and three “ steam sa: ‘ 
that even if the whole of this material had 
been purchased for the proposed railway, we think 
the most relentless critic of War Office manage- 
— Byers find it hard ne meee out a case of 
official extravagance against rtment. 

So far from this being the fact, era only the 
ten small vehicles intended to act as smbulance 
wagons, &c., were specially ordered for the occa- 
sion, the rest of the material being taken out of 
store, or obtained on account of existing works at 
Chatham, so that the whole of the expense incurred 
by the War Office, on the probable chance of ren- 
dering an invaluable aid to the expedition, will be 
the freight of the material to and from the Gold 
Coast. 

We come now to a consideration of the reasons 
which led to the adoption of 4 ft. 8}in. gauge for 
the proposed railway, and incidentally to a notice of 
the circumstances which enabled the War Office 
80 promptly to send out the rails and rolling stock 
material required for the first section of the tram- 


way. 

T he storing of large quantities of powder at 
Upnor was long nit Be by the inhabitants of 
Chatham, Rochester, Brompton, and the vicinity 
generally, with much and reasonable dread, while 
unquestionably the Government works close by ran 
no small risk. We believe, however, that since the 
great explosion at Erith, but little powder has been 
stored at Upnor, and for some time past very ex- 
tensive works have been in progress, which, when 
completed, will afford ample and isolated storage 
for gunpowder. The magazines, five in number, 
will be ranged around the crest of a hill gy wa 
the river, and about 24 miles from Upnor ; they will 
be each 120 ft. long by 72 ft. 6in. wide, and will be 
separated from each other by traverses about 4(ft. in 
height, and with slopes of 2 to 1. At ashort distance 
from the magazines small barracks will be established 
for the accommodation of the soldiersincharge. When 
the work is completed a line of railway will be made, 
running from the high level of the magazines down 
to the Medway in an easterly direction, and will 
terminate with a suitable wharf and landing stage, 
where, far removed from shipping or dwellings, 
ships coming in will discharge, and outgoing vessels 
will receive, their powder. A second line of railway 
will join the magazine with the Medway at Upnor, 
by which the powder would be taken up to store, 
Probably, also, the works will include a junction 
with one of the main lines of railway, which would 
enable powder to be conveyed direct to the maga- 
zines, 

Upon the heights on the opposite side of the 
river, works of a different nature have just been 
commenced, consisting of several forts, and pri- 
marily of a large prison for the accommodation of 
the convicts, by whose labour the work will be 
principally performed, In constructing these works 
a light railway is to be formed, and the rails sent to 
the Gold Coast would have been shortly ordered 
for this purpose, and will be so employed when 
they are returned to store. 

So with the three engines that have been sent out, 

all built from the same patterns, and adapted for 
the multifarious duties for which these “ steam 
sappers” were specially designed by Messrs. Aveling 
and Porter. They weigh, as we have said, five tons, 
and according to the memoranda issued officially to 
assist in laying the Gold Coast line, they will draw 
a gross load of about 30 tons up an incline of 1 in 
40, and round curves of two chains at the rate of four 
miles an hour. ‘They will go up a gradient of Lin 
30 with a load of 20 tons, but can only be relied 
upon for such work for short inclines. 
Altogether, until recently, there were nine of these 
engines in active work at Chatham, furnishing, in 
fact, the whole of the steam power required for the 
works being carried on by the Royal Engineers. 
They are employed either with flanged wheels upon 
the light line running from Upnor towards the site 
of the powder magazine ; as traction engines for 
ordinary road work; one is used as a stationary 
engine for driving the tools in the fitting and 
repairing shops; and one is provided with a jib, 
acting thus as a travelling crane. Very broad 
wheels are also provided, on which the engines 
can be mounted in place of the ordinary dnving 
wheels, converting them into light but efficient road 
rollers. They are, moreover, converted easily into 
winding engines, by mounting a drum on the main 
shaft. ‘ 








Which the whole question was argued out in detail, 
and a formidable series of objections raised against 





fore, leas than 300 tons of rails, with a proportionate 
quantity of sleepers, have been despatched, with 20 


The railway work already executed by the Royal 
Engineers at Chatham consists of about two miles 
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of line laid from near the rive 
the site of the powder magazines. The gauge of 
the line is 4ft. 8)in., a width adopted because it 
corresponded with that of the traction engines and 
wagons. The smallest curve is 1} chains radius, 
and the ruling gradient is about 1 in 30. The 
rails weigh about 36 1b. to the yard, and are of the 
same section as those rolled for the Indian State 
narrow gauge railways. ‘Towards the lower end of 





this line two small experimental bridges are erected, | 
one of 12 ft., andthe other of 20 ft. opening. These | 


were made to test the portable bridges to be sent 
to the Gold Coast as part of the railway material, 
and consist simply of a pair of rolled beams, 7 in. 
deep for the smaller, and 10 in. for the larger spans, 
carried upon light trestle work, with the cross 
ale « pers noteh« d over the tk Pp flar 2 ( f the beam, 
s bolted to the web The 
its length, but near 


and iron transverse tit 
single for the whole of 
this lower end, where the falling gradient is rapid, 
a blind siding leaves the main line with a some- 
what steep rising gradient. 
thia siding, a sector table is laid in to accommodate 
a second short branch, and then the line falls very 
rapidly with a gradient of 1 in 10 to the river. 
This last length is not to be worked by the * steam 


line is 


le low the junction of | 


ition of schools 


sappers” direct, but from a winding drum driven by | 


one of them. 


T he whole of the work has bee n carried out by | ‘ 
| Of these 46 passed the qualifying examination in 


a company of the Royal Engineers, who, thanks to 
their able and energetic officers, have been converted 
into eflicient military platelayers, and are now in all 
respecta thoroughly capable of laying, working, and 
maintaining elsewhere, 
made at Chatham, <A party of these men have been 
despatched to the Gold Coast. The reason will 
now be apparent why a 4ft. 8}in. gauge was 
selected for the proposed line in preference to one 
of narrower gauge. Not only was all the material 
ready for shipment, and the men thoroughly ac- 
quainted with the line, 


such a road as they have | 


but none of the delay was | 


incurred which would have been unavoidable had a} 


narrower gauge been adopted. 
Although it is highly improbable that the Gold 


Coast Railway, as' originally proposed (subject to| 


the consideration of its being found practicable), 
will be carried out, there is little doubt that the 
permanent way sent out will be found serviceable in 
making a short line from the beach and about the 
camp, while the steam sappers will be invaluable 
both as traction and stationary engines, and the 
wagons will also be found of « qual service. 

Altogether, we consider that the War Office 
showed great judgment and promptitude in theaction 
taken by them in the matter, and they were most 
ably sé conded by the Royal 
who were able to execute the orders issued, at so 
small a cost, and with so little delay. An impor- 
tant lesson, too, is taught by this Gold Coast Railway 
scheme, which the authorities will do well to learn. 
It is the advisability of having always in store a 
reasonable quantity of railway material, and keep- 
ing men trained to the various duties of making 
and working military lines, instead of trusting 
to chance when the emergency rises, and which, 
in this instance, served the department well. 

SCIENTIFIC EDUCATION. 

We have been favoured with a Commission to 
inquire into the present state of scientific education 
in the United Kingdom, and their last, third, Report 
is now before the public. Like many other Com- 
missions, the result has been scarcely greater than a 
résumé of facts already familiar to those who take 
any interest in the subject. ‘The Report is a mere 
collection of opinions, based on a somewhat narrow 
premise of investigation, satisfactory to none ; and, 
we fear, leading to no practical conclusion. A vast 
difference subsists between the possession of a 
general and a practical knowledge of science, and 
the ability to teach even its most elementary points. 
Horace well observed, in regard to learning, Non cuivis 
contingit adire Corinthum, and in our day, with all 
our adjuncts and facilities, the royal road to know- 
k dge has yet to be discovered. We sincerely hope 
never to see the time when a kind of paternal go- 
vernment shall assume to itself the direction and 
encouragement of scientific research. Newton, 
Faraday, and other of our scientific luminaries, were 
self-made men, and we have yet to find an equal to 
Ste phenson in foster-children of the State abroad. 

We therefore turn with some pleasure to the 
twentieth Report of the Science and Art Department 
of the Committee of Council on Education for 1873, 


| were given at the new buildings in the South Ken- 


| of instruction for the diploma of associate during 


Engineer officers, | 


| working members, the number being limited by the 


|materials, and machinery. In 








- at U nor, towards | recently published, in which we gather the results 


| of aid given towards the promotion of instruction 
in science. It appears from the statistics of the 
| Science Schools from 1866 to 1872, that although 
| their number was slightly greater in 1872 than in 
1871, there was a falling off of 3.2 per cent. in the 
number of students underinstruction, The total of 
schools in 1871 was 908, and of pupils 38,015, and 
early in 1872 the schools numbered 948, with 36,783 
pupils. The schools of all kinds numbered 2803 
different classes. In ]872 there were 19,568 persons 
examined, besides 2110 self-taught students, and 
pupils not instructed by certificated teachers. It 
appears that the number of papers worked was 
39,383, and of these 27,806 passed. The result was 
that in 1872 more students were examined, a larger 
unmount of papers was passed, and an increase of 
from 3431 to 7875 between 187] and 1872 in the 
number of first classes was remarkable. 

‘This shows very encouraging results in regard to 
science tea hing, and the increase of Science Schools 
is important. From 948, early in 1872, they rose to 

238 in November last, and the number of classes 
at that date bad risen from 2803 to 3816; the students 
had increased from 36,783 to 44,012. ‘The distribu- 


for Scotland, and 296 in Ireland. At the last com- 
petition for Whitworth Scholarships, the fourth 
since their endowment, 53 candidates competed. 


theoretical subjects, and 27 were examined in prac- 
tical work, by Sir Joseph Whitworth, at his works 
at Manchester. Colonel Rich, and Mr. Marshall, 
Secretary of the Institution of Mechanical Enginee rs, 
made the preliminary selection of workmen. In] 
general aid of the objects in view, special courses | 
of scientific instruction were given in the new build. | 
ing at South Kensington to teachers, embracing | 
lectures on practical and natural science by Pro- 
fessors Frankland, Huxley, Guthrie, Goodeve, and | 
others. 

In accordance with a general request of the pro- 
} fessors of the Royal School of Mines, the lectures 
| formerly delivered at the College of Chemistry, in 
Oxford-street, and at the school in Jermyn-street, 


sington Museum, supplemented by laboratory 
practice. The number of stude nts, including the 
Royal Exhibitioners, who attended the entire course 


the session of 1871-72, was 20, or five more than 
in the preceding year. In October, 1872, however, 
the number was 33, beside 148 occasional students. 
The number of students attending the course of 
chemical analysis, &c., was 212 against 148 in 1871. 
In the metallurgical department in Jermyn-street, 
30 students attended under the charge of Dr. Percy, 
and the evening lectures were attended by 600 


size of the lecture theatre. ‘The number of students 
at the Royal School of Naval Architecture and 
Marine Engineering in 1872 was 35, of whom 30 
were sent by the Admiralty, the remainder being 
private students. 

According to the Report, manyimprovements have 
been carried out in each department of the South 
Kensington Museum during last year, in regard to 
the old buildings, and also in respect to the fitting 
up of the newer portion. The collections of textile 
fabrics, metal manufacture, pottery, &c., have been 
extended, but proper classification has been impeded 
for want of space. ‘The system of loaning collec- 
tions has been much esteemed by provincial towns, 
and deposit-loans have been a success. The National 
Art Library, Educational Collections, and the Edu- 
cational Library have all made considerable 
advance, and have been well patronised The 
Animal Products and Food Collection are now ex- 
hibited in the Branch Museum at Bethnal Green. 
Additions have been made in the collections of 
construction and building materials, modern war 
the Museum of 
Economic Fish Culture, Mr. Buckland has carried 
on his usual experiments in pisciculture. ‘The total 
number of visitors to the South Kensington Museum 
in 1872 was 1,156,068, giving an increase of 216,739, 
or, 23 per cent. on 1871. The number of visitors 
to the Museum of Practical Geology in Jermyn- 
street, was 48,928, showing a decrease of 2486 as 
compared with 1871. 

We are glad to find that the Bethnal Green 
Museum has been a decided success. During the 
six months which elapsed since its opening in June 
to the end of 1872, there were 90],464 visitors, and 
the students’ fees, &c., produced 2680/. ‘The number 
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ee _) 
of visitors, therefore, nearly equalled that of the 
entire year of the West-end museum, showing that 
the supposed unenlightened portion of London jg 
decidedly misrepresented in character, Nothing 
can be more gratifying than this result, and it js ¢, 
be boped that such an undoubted success may lead 
to further development of the museum syste 
The exhibition, generally, at Bethnal Green is of g 
most popular character, embracing the splendid art 
collections of Sir Richard Wallace, animal products 
food collections, &c. ‘This museum is open daily to 
the — under the same regulations as are followed 
at the South Kensington Museum. 

The Edinburgh branch greatly advanced towards 
completion during 1872. The attendance during 
the year was 314,848, as against 283,935 in 187]. 
The evening lectures to artisans were well attended 
An apparent decrease of visitors took place to the 
Natural History Museum of the Royal Dublin 
Society. The same occurred in reference to the 
Glasnevin Botanic Gardens. There was a srmall 
increase in the attendance at the Royal Dubliy 
Society's Library for reading purposes. 

The geological survey of the United Kingdom 
in now associated with the Science and Art Depart- 
ment. It appears that the extent of area surveyed 
in 1872 amounted in England to 2165 square miles, 
in Scotland to 764, and to 667 square miles in 
Ireland. ‘The survey of the Yorkshire coalfield was 
completed, and a commencement was made with the 
Whitehaven district in Cumberland. The whole of 
the coal and iron fields in the centre of Scotland 
have been surveyed, while the search for coal in 
Ireland gives encouraging prospects. 

In regard to institutions and societies which 
receive aid from the State, subject to the superin- 
tendence of the Science and Art Department, it 
appears that the Royal Dublin Society numbered on 
3lst December, 1872, about 1160 corporate members 
and 79 honorary members and agricultural as- 
Two agricultural exhibitions were held at 
Dublin, the attendance at which was nearly treble 
that of the previous year, being 12,481 in 187], and 
36,294 in 1872, The total number of persons who 
attended the various departments of the Dublin 
Society in 1872 was 330,427. A falling off occurred in 
regard to the visitors of the Royal Zoological Society 
in Ireland, but this was fairly to be attributed to the 
state of the weather. 

So far with regard to the individual details of the 
Keport of the Science and Art Department. In its 
summary we find that the number of attendants on 
the lectures delivered at South Kensington was 
11,958, or about 3000 more than in 187]. ‘The 
lectures at the Royal School of Mines had 2400) 
auditors, and 186 science teachers attended the 
special course of lectures provided for their instruc- 
tion in the new Science Schools at South Kensington. 
The total number of persons who received direct 
instruction as students, or by means of lectures in 
connexion with the Science and Art Department in 
1872, was nearly 299,000, showing an increase of 
about 10 per cent. on the previous year. ‘The 
museums and collections, under the superintendence 
of the Department in London, Dublin, and Edin- 
burgh, were visited in 1872 by upwards of 2,922,000 
persons, showing an increase of about 63 per cent. 
on 1871. ‘The total number of separate attendances 
was 3,795,000, which gave an increase of 53 per 
cent. on 1871, excluding the excess which arose from 
local exhibitions of all classes. 

These results afford much matter for encourage- 
ment. We can remember the day when a study of 
science, in any of its branches, was considered as 
detrimental to a man’s purpose in commercial life, 
as an instance of which we may notice that one of 
our most eminent engineers was “ cut” by his 
father because he preferred science to the opera- 
tions of the brewery. Yet his researches have 
done an immense benefit to almost every branch of 
technology. 

At the same time it may be remarked that our 
system of scientific education is far from being 
faultless. It is at the present moment simply in an 
initiative state; in fact it scarcely deserves the 
name of a system. ‘The rapid diffusion of labour 
that has attended scientific discovery during the 
last thirty years, renders it almost impossible to give 
even elementary instruction to the masses. It 
matters not what profession we choose by way of ex- 
ample. Our facts are so multiplied for the present 
that we cannot categorise them under definite heads. 
We have no reliable theory on which to hang our 
opinions. Helmotz, Thomson, and others have re- 
placed Newton. Brewster and Faraday have been 








Fawr te 

























































> ates asta 


a ae 


Eewes 


tain earns 
AP ies Te 


Nov. 21, 1873.] 


ENGINEERING. 








495 





eclipsed by later constellations, And if the highest 
authorities in science are still yet in a state of un- 
certainty, what can we expect of teachers of more 
humble degree? On the other hand, however, the 
opportunities which the present generation of science 
students possess of following science practically 
are so great, that the poorest of its members can 
have but little difficulty. The element of indus- 
trial perseverance once called out will lead to im- 
mense results. Our patent registers show a large 
number of really working men who, aided by per- 
sons possessing capital, are rapidly regenerating 
our commercial operations, and economising the 
material on which our national prosperity depends. 
The outlying field has an enormous area, and for 
ihe present the Jabourers are truly few. 








SCIENCE EXHIBITS AT THE VIENNA 
EXHIBITION.—No. VI. 
THe magneto-electric machines exhibited at 
Vienna were by the Alliance and Gramme Com- 
panies, Paris, and by Siemens and Halske, Berlin. 
The last two were placed in the Machinery Hall, 
where, at appointed times, they were set in motion ; 
the former was fitted up in an elegant monolith, 
constructed immediately opposite the western en- 
ice of the Exhibition by Mr. Alexander Paul, 
inventor of the “ artificial granite.” 
While skilful electricians have been devising 
new magneto apparatus, or introducing important 
changes in existing ones, the Alliance machine has 
remained exactly what it was some twenty years 
», that is, when Van Malderen modified the 
magneto-electric apparatus of Professor Nollet—for 
itis well known that the Alliance machine is only 
improved form of the beautiful invention of the 
Belgian savant, 
(he machine which was shown at Vienna is 4 ft. 
1. in height, 3 ft. 6 in. long, and 4ft.3in. deep. It 
contains 64 bobbins fixed upon the circumference 
of four bronze wheels carried upon the same hori- 
zontal axis. ‘These rotate before the poles of per- 
ment magnets at a speed of about 450 revo- 
lutions per minute, The driving power necessary 
to attain this speed is three horse power. A com- 
mutator is provided, so that when desired a current 
uniformly in the same direction may be obtained. 
As this appendage gives rise to occasional incon- 
veniences, especially when maximum velocity is re- 
quired, it must, to a certain extent, be considered a 
drawback or an imperfection ; its removal would, 
therefore, be an improvement. ‘This is effected in 
the Gramme machine, which we shall presently 
tT Ties 
The Alliance apparatus has met with great suc- 
cess in France. ‘Lhis might have been expected, as 
it has the merit of having first afforded a solution 
to the important problem of the production of elec- 
ty on a large scale. Besides, for many years it 
was alone in the field, without any competitor to 
dispute with it the prize of success. ‘The results 
it has given have in general been satisfactory, At 
its regular speed of 400 revolutions per minute, it 
erates a current sufficient to raise to a red heat, 
nd even to fuse a piece of iron wire .395 in. in dia- 
ter and 4ft. 6in. long. The intensity of the light 
equal to that of 250 Carcel burners. A beautiful 
bright beam was thrown almost every evening from 
the gallery of the above-mentioned monolith on 
various parts of the Exhibition buildings and the 
Prater. ‘Che optical apparatus used was constructed 
y MM. Sautter, Lemonnier, and Co., Paris—a de- 
ription of which appeared in the first number of the 
present series, Owing to the constancy and intensity 
of the light emitted by this machine, it has been 
adopted for all the electric lights on the coast of 
Franee. A recent report of the Directeur-Général 
of Lighthouses, speaks very favourably of the 
results it has achieved. It is particularly noticeable 
that the item for repairs is almost nil. Nor is this 
only point of economy, for the daily expense 
required to maintain the electric light is shown to 
be one-fourth less than that of an oil light of the 
first order, while there is this great additional ad- 
v 
J 


tage that the intensities compare as five to one. 

further appears that the cost of the carbon points 
not average more than 2)d. per hour. 

Che machine has also been extensively used in 

he works of MM. Christofle and Co., Paris, where 

venerally deposited 320 grammes of copper, and 

grammes of silver per hour. In the metallur- 

gical department, however, it does not seem as 

ficient as the Gramme machine. This will be 


The cost of this machine is about 320/., that of 
the electric light regulator 28/., and the optical ap- 
paratus 120/. The Alliance Company now construct 
smaller models of their machines, containing only 
eight bobbins. This apparatus will be found 
serviceable wherever comparatively weak currents 
will suffice. It seems especially intended as a sub- 
stitute for a dynamic battery of a large number of 
elements, The solidity of its construction—to say 
nothing of the ungainliness of its appearance— 
shows that it is prepared even for the roughest work 
of the lecture room. With it, all the usual experi- 
ments of electric light, electro-magnetism, diamag- 
netism, &c., may be easily performed. There is a 
third type, which contains only four bobbins. This 
is also intended for educational purposes. The price 


ment is necessary. In the one case, as tensional 
effects are chiefly required, the electro-magnets must 
be wound with comparatively thin copper wire ; in 
the other case, copper strips or ribbons are oongee, 
as they are best fitted to give quantity effects. This 
is the differentiating feature between the two sorts 
of machines. 

The light apparatus shown at Vienna is similar 
in every respect to that which, a few months-since, 
was shown in the engineering works of Messrs, 
Whieldon and Cooke, an account of which may be 
found in the article above referredto. The electro. 
typing machine is a little smaller in size, and has 
only four instead of six electro-magnets. It is 
shown in the accompanying illustration: BB 
are the electro-magnets; A A a cast-iron plate 


of the former is 40/. ; that of the latter 20/. 
The Gramme machine is quite a recent invention, 
having been patented in 1869, and first submitted 
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to the Académie des Sciences in June, 1871. The 
principle embodied has already been explained in 
these pages,* it will thus be unnecessary to enter 
again into theoretical considerations. It will suffice 
to say that the current is absolutely continuous and 
uniformly in the same direction, that its strength 
may be augmented or decreased by varying the 
rapidity with which the armatures are made to 
rotate, and that the generation of heat in the 
bobbins may be avoided by so regulating the driving 
power that the exterior resistance be equal to, or 
greater than, the interior resistance. ‘Lhis is a 
precious feature, as a large fraction of the power 
expended may be converted into electricity. 

There is nothing delicate in the construction of 
this machine, no nicety of mechanism, no element 
susceptible of easily presenting an opposing electro. 
motive force ; and in case of a derangement, neither 
extra mechanical skill nor uncommon ability in elec- 
trical matters would be required to repair it. This 
machine will be found to replace with great advan- 
tage the ordinary powerful batteries used in re- 
searches or experiments in electro-dynamics, electro- 
magnetism, or electro-chemistry ; but its especial 
use is not for the laboratory of the savant, but for 
lighthouses and metallurgical establishments. ‘To 
answer each of these purposes, a particular arrange- 
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hown further on. 
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uniting them at. the top. The wire is so coiled 
| that poles of the same name are vertically oppo- 
site each other, H is one of the armatures, 





fixed on the same axle as the driving wheel 
E. C is the part of the arbor on which the use- 
ful current is collected, by means of the silvered 
copper brushes DD, A similar arrangement 18 
placed near E, which transmits a current round the 
soft iron cylinders, thus converting them into a 
powerful magnetic magazine. The metallic brushes 
insure good soft contact, and as they always touch 
several of the insulated copper strips on the arbor, 
they cause the current developed to be perfectly 
continuous. The nuts of these brushes, or any 
metallic disc more conveniently situated, may be 
made the poles of the apparatus. 

The wire coiled round the fixed electro-magnets 
weighs 270 lb.; that around the two circular arma- 
tures §0lb.; the whole machine 920 Ib. ‘The normal 
speed is about 300 revolutions per minute, and this 
may be atiained by a one horse ge The tension 
of the current is equal to that of two Bunsen 
elements, whilst the quantity equals that of 32. As 
already stated, this machine has been tried in the 


extensive works of Christofle and Co., Paris ; the 


results obtained have been compared with those of 
Wilde's excellent apparatus. As this point may be 
of considerable interest, we shall give the details of 
these experiments, as recorded in the ‘* Comptes 
Rendus Hebdomadaires des Séances de l'Academie 
des Sciences” for December 2, 1872, 
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Gramur Macnee. tand the removal of cinders and ash is not re- SCREW PROPULSION. 
'quired. ‘The principles applied are not new, but To rae Eprror.or Exeineenine. 
Total Surface of | Deposit per gg MM. Maller and Eichelbrenner have the merit of} Srm,—I am agreeably surprised to find under the abory 

ta hens ‘ : De . . . . . : = . 

Deposit. | = ™ Anode Hour “peec- | having combined and applied a variety of condi- | head in ae ay ah may om Mr. Griffith, after 
eG, ere ee a —— tions of simplicity, efficiency, and economy that Fp a ey “ ne wi vantage of ewploying 

: mit aq. ! +r — had not previously been realised. M. Launy visited | ‘2° %™ Propeller uncer the ships run working im tunnels 

. » ae 6.81 300 pre Sly . . 7... | instead of outside the ship close to the stern as at present, 
. - > an 98.49 the gas works of Montreuil, where one of these} | being one of the few that have incessantly toiled fog 
; : 26.81 |new furnaces had been erected alongside one of | years, and persevered in pointing out the defects and fallacies 
o14.00 ; } 27.44 300 the old system, and expressed himself surprised at | prevailing in the propulsion of ships, in marive boilers ang 
2 $1 24.74 the results just mentioned, and generally gratified | °"#'"** and in the inadequate useful effect of mechanical 
pay oe a 4t 97 ith it f. power compared to friction and the size of boilers and engines 
rd 2 4 4l 5 42 300) With ite success. : besides the enormous waste of fuel, have taken the matter jg 
: 0 TT 1.10 pitta : nd ca hand ever since 1866, regardless of the experience and know- 
2 G ea &1 ' ; | rHE LATE M. LE CHATELIER ledge of engine drivers and engine makers, having during 
' } 2.81 ‘ Tue obituary of the Times of Friday the 14th, announced | that time spent a good deal of time and money in experj- 
the sudden death of Monsieur Leuis Le Chatelier, Inspec- ments, large and small. . 
teur Général des Mines, and two days later a notice appeared | . I have invented a brat age yt aa of propulsion 
. ‘ : 7. 2 . " . , tre cy ‘ 
wat . s in Le Temps, to which we are indebted for many of the | °Y Means of continnons steestns OF oMNgeNTEES Gl? and wate 
re ; se ner . emitted from under the bow and the stern and sides of the 
SOLOW ING Particerars ship simultaneously, not by simple jets, but through h 
ig we Sntances in Encland will |? ‘ ously, 3 pie jets, go heta- 
Total = S ‘r D t per Sroed. M.1 ‘ hateli rs numerous acquair tances in Ex glan i will | gonal spouts of very large diameters. 
De posit. 410 Ar Hour : mourn the loss of a generous genial man, and the scientile | The result I obtained in a model of 3 ft. 6 in. by 12 in., with 
_ —- _—_ -———_— —— | ne | WOT ut I 1S SOCKS nh of it whi h in- | a Joad of about 120 Ib. weight, gave me double the speed of 
. h.1 ‘ , n terests } the industrial applications of science, will | that of the propeller used with the same boiler and engines 
R 8 , 400 regret 1¢ ablest of their compeers. He was born I have made similar trials on a larger scale, and am con. 
0.04 2 J 2 papeted 2400 n 1815, was the mest brilliant of the pupils of the Ecéle | vinced that this mode of propulsion will ultimately carry the 
1G.50 | 2100 | Polytechnique of 1834 to 1836, andentered the Corps of | day as to speed, but with the present arrangements of boilers 
. 4 a6 oe | Mining Engineers of the State. Here his scientific services and engines, steam goes too fast, and will require more 
enlahis | were of so high a character that in 1846 he was chosen by ~ee le applicati a and vey ay I have found that, 
Ry i ‘ +} lal it will be seen that! theGevernment to control the railways then in activity. — the present juncture of cear coal, the screw propeller has 

: ‘ ie f the Gr cot fin SUNT Rename euvinesr-in-chief of the werking manace- | the advantage in economy, and this has induced me to give 
the a ntag much i ir of the Gramme. | ‘n — ge yr we npoe [ ; "p “.. >. | my attention to the best and most effective application of the 
Meseover. ti nidity of rotation in the second | ment of the mpaoies of the Centre and of the Paris and | sme for obtaining speed and economy in fuel. Judging 
cane ves rise t nv inconveniences which do not | Orleans Railway. y . from the powerful effect of my hydraulic streams under the 
‘ r in t first ] machine with which these | He was successively ap] yn i to the unim] ore ant office | ship’s run, I came to the conclusion of applying the prope 

pera tang tS vere made. has been in operation | ‘ f surveillance of the Great Northern of France, the Eastern | on the same principle mentioned by Mr. Griffith. The 
oe ae fs ag . > ’ , ad ot a a <a | Railway, and the Chemin de Ceinture, the encircling rail- advantage of such an arrangement was so firmly impressed 
i re than a y n as not requi a way of Paris. 1t was during this period of his career that | 0m my mind that I caused a w wrking model to be made 
a a re oe have been assured by | Le Chatelier investigated many questions of the principles | Under my personal superintendence, and which I sent | 
M. H. Fontaine, editor of the Rerue Tadustric lle. __ | of the construction of locomotives and rolling stock, and | America (offering to build ships of a very large dead weight 
er appa s have been made, which will | established his great reputation as an engineer and a man of | “SP&¢ity on @ light draught), to a large steamship company 
enep + ; ‘ , biel | about forming, together with drawings of the same to a 

a er well 1 a very strong current Is not re-| science. In rapid succession were published ‘* Recherches le nf , 

, ‘ Pe. pith aes are substituted for | Experimentales,” “ Experimental Researc! the I | scale of 20 ft. to Lin., showing the sectional view of the ship, 
quired, J steel magnets are substituted for | Expertmentales, SR PCEERORNES SSCATCHES ON EUS LOCO | one fitted with single propeller, and the other with propeller 
the ¢ t ! ets. They are placed with their | motive,” in collaberation with M. Er: est Gouin; his work | fore and aft, and spoke of the plan in the following terms in 
poles in the same vertical plane; the bobbins are | 0 the ‘ Railways of Germany ; "his studies on the “ Sta- my prospectus : 

, , nm ¢ by hand or by steam power Lility of Locomotives ;” and the “ Guide Mécanicien Con- | “The great problem of constructing a vessel of such a ea. 

; iu TE OTe yma ‘ted by | Structeur;” which latter he edited in conjunction with | pacity that will carry a very large cargo of grain as well as 

| vi iird size, wl 1 is constructed by [ * , : | : 

MB / ' ae tusational - | Flachat, Petiet, and Polonceau. When, in 1852, MM. E. | of cotton at such a draught as would be required for the sa‘e 
- bres - By — _— purposes, | and J. Pereire carried the ardent initiative f the Credit | crossing of the bar at the entrance of New Orleans Harbour 
With it experiments usually made in a COUFSE | Mobilier into the creation of vast industrial enterprises, they j at all times, has just been solved, and a model to a scale 
of instr lynamic electricity may be readily | chose M. Le Chatelier for their technical organisation, " | S¥Miciently large for carrying out on large dimensions, has 
perf l Tl ttle 1 hine, which is much] Jp 1855 he was of the committee of tl , | been completed on a new principle, ae great quali- 
A : ‘ ee ll the des ( ightness of d rh aid 

than t ordinary apparatus of Clarke, | France Railway, with MM. Clap Semeca’ well ns Ge Cestees Egnenanses eeeegs aa 

he found a 1 a) ble additio ol t stri tailways, with i~ , =e 

be lat ful id eS : q's sat of the Au — Railways, with ; “The midship section of the vessel by this principle is 
every tion of pl ophical instruments, was associated with M. Sauvage in t | thrown forward by the extension of a breakwater under the 





| water line gradually tapering for a great distance outwards, 


| Northern of Spain, and administrator of the Transatlantic | and ending in anangle; this forms to a great extent the bow 


A NEW GAS APPARATUS. | Company. of the vessel, but the upper end, by its great taper upwards, 


| way Company, of the council and 























M.M. Meu axp EIrcHeLRRenner., of Paris, are The types of rolling stock and locom otives adopted first | reduces the resistance to a minimum, and a clear sweep is 
the inventors of apparatus for producing illumi- | the Northern of France lines with M. Petiet were pocsentad - Pe po ah omnes. me with a 
nating gas from coal, &c., which will probably find gradually perfected as the new lines were opened, and Le | ra = a oguine the eokid part, as in ordinary k rhe 

TaN Chatelier’s advice was always asked and adopted | The breakwater is hollow inside, and of a great capacity 
much favour among gas engineers. Already fifteen | ak Mins Mies be eneved the ftate on w | suitable for cargo space, and is shaped and fashioned to pre- 
g works in France have adopted it, and it has}. “" oe 7 Ay a _ ‘ ae at ae se es " ae any sent a fine entrance to the midsehip body of the vessel, which 
generally met with much approv al. ‘The inventors oa ates tae hea Aime ] pr be . aad : ii pm Mrs is made to taper gradually towards the stern, but her lines 
re re nochange in the ordinary arrangement of . eommnls te mitegh ion tl . ail y f Pari: ott] = : hes aft, under the bull, are suddenly cut off to allow sf ace for her 
the works. but thev do away with the old furnace | , we piers | "4 : ai “ee? eye ’ : Crinking | propeller, and leaviog a clear space for the sweep of water 
ome on eo z . ~~ | water, and then for the purification of the sewer waters. thrust back from the progress of the ship through the water 
aud replace it by one of considerably smallerdimen-| With his friend, M. Henri Sainte Clair Deville, he de-| much earlier than with ordinary screw steamers, and thus 
sions, placed at the back of the bridge, and sur- veloped the manufacture and application of the new metal | leaving an open water space from under the vesee! from the 
m ted by a receptacle of a slightly conical form. | aluminium, made investigations on the aluminates and fluo- | point named to the stern end and rudder post. The working 
This can be filled with coke by its lower door, which | silicates, and introduced the use of Bauxite for the sides and of the propeller under water will, it is calculated, give much 
is ordinarily kept closed, and its capacity is such, | hearths of furnaces. ‘ _ pe ane One peomenee Oe a = Rectal ts 
that it does not require charging more than! He was the first to perceive the immense value of | + ieee that 3 — +: a yamgigs eee a rr + of 

"tate j , ity : 3..| Siemens’ regenerator gas furnaces for making steel direct found that some time siuce a copy of my model modified 
once in eightor ten hours, This plan is exceedingly feelin: Me debs : a asteneld ; with a through channel cut from stem to stern (to which 
advantageous for small gas works, preventing as|"°™ pg iron. in agricultare be — rae n to the) 7 object on the score of friction) has been brought from 
it d the ne ssity of f edu + the night. | use .  anuine ma res, = 8} re 8, am a Ss, and ex- America by the captain of one of the principal ocean lines, 

I furna iterally a nroducer, the fuel ps geomet erg bree ——s example of their use in | as being his own invention, and taken to eminent builders 

4. : , the cultivation of the Landes, | bere for inspecti m. I finished my hydraulic experiments in 
be ptin such astate of combustion, by regulat-| Lastly he made over to the railway world his invention | March last, and it was at that time | adopted this plan, com- 
ing the admission of the air, that, practically, distil- | of the e unterpressure steam brake, for which the autho- | bined with a plan of vibrating propellers, and which | have 
lation of the volatile I roducts is carried on. When | rities of the Vienna Exhibition bestowed on him the | since registered for my own protection. 
leaving tl furnace, the carbonic oxide and other | Diploma of Honour in the Mechanical Section. I have also invented important modifications in the con- 


struction of furnaces, and the interval] arrangements of the 


the 





combustible gases that have been generated, enter} Such a career of untiring good work is an example to all. } boil hic! | effect : ais 
~ . , " , . marine o1erTs, which Wii elec a very grea savin 3 

nto a evlind at ti } ¢ idg P » | France ses in M. Le Chate the last « lliant | : 

mw 8 (yaa the back of the bridge, whence | France | mI as ast of « brilliant |. nsumption of fuel combined with high-pressure steam, aud 








; ; , i iad narine } om , =“) 
they pass into the oven by a series of openings, dis- | on ” ym oe "pag exe Lent MM. | which I h pe to communicate shortly. 
¢ » etie nic uvag lac oo" ; : | - . 
tributed over the entire length of the bottom. By uM t, Manidl, Sa Py Pol Flachat, Audibert, who, with I remain, yours very respectfully, 
, ; . Clapeyron a *olonceau organised the railways of | > “<p ! 
means of other openings air can be admitted, which t i S the ¢ : inl nde . f , LN ber 19. 1873 Bi. ec SPARE. 
} : . ; france al airecied the nost important works olf our FDOO ovembe 9 1873. 
has already been heated during its passage from the |, “ I Liverpool, November 19, 
rnal tr phe t } apparatu T Ss ] ‘ 0 . ; rete our last 
ext ul atmosphe into the apparatus The Le Chatelies’s temity and f  Aesiinns that Pe Mr. Spartali appears t have misunderstood r la 
a unt of air. and consequently of the combusti ees to a ee gover Pegg x ’ week's article. Mr. Griffith’s best results have accrued, not 
F wy f cali , A - = —" 100 | of the gentlest, purest, most unseifish of men, who. in the! ¢ . : 7 os ‘ r 1 but from 
of tl a that must ensn is regulated by ¢ oa - . ; - | from the employment of a screw in a stern tunnel, but ! 
' ea i i she, 18 regulates ¥Y 4| midst of the responsibilities of his high professional position, | divid ng the power between an ordinary ecrew at the stern, 


register placed on the exterior of the oven By | could alw ays find time to devote himself to his more sacred | and another screw working in a bow tunnel—a widely diff 
means of refractory earthenware plates that can be | duties of a father. He was aman of noble presence and} rent matter. We should expect that a screw arrangt d as 





forced against each of the openings, to stop the pas- | most graceful manners. |shown in Mr. Spartali’s drawings would give the very 
sage of the gas, the rate of combustion can be more | ——- | reverse of good results.—Ep. E. 
“OMmy telv regulated and the ny > F all | . . : i 7 ‘ 
— . a POG ESTOS, SES Whe SeupCCRTETS OF all! Yeow 1s Ruope Istaxp.—Rhode Island is said tohave more} ToRoyto, Grey, ayy Broce Kattway.—The Toronto, 
arts of the oven equalised. This heating of the | iron ore in proportion to her population than any other state | Grey, and Bruce Railway has been formally opened to Owen 
air, « ffected by a method alre ady familiar in the heat- | in the American Union, and yet sbe bas scarcely pr duced | Sound. The president, Mr. Gordon, and several of tue 
economising furnaces of Siemens, Ponsard. and/any iron. Mr. G. F. Wilson, of the Rumford Chemical | directors and invited guests went over the road. 
J - | 
ytthers. is less complete than theirs. but le Works, has made some excellent cast steel from the native | 
othe . 2 l 1an 1e1Ts, ut ies88 expen- | t 
: I Rattzoap.—It is announced that 6 


>) in its first constrnuctior A ecording to a ret , | Ores, and he proposes, it is said, to extend the business and | Nortuegy Paciric 

] rst e 44 ain 0 t rt . , " . : ‘“ " 1; ~t } in 
hr 2a a . a went Ge f ~ k~. | to erect furnaces. Cumberland Iron Mountain, which is | “ resolute effort’ will be made by the directors of this unce 
1y M. Launy the ease « - rking the furnace 18 | pearly the highest land in the State, is one vast bed of ore. | taking to carry forward the work of construction during the 
great, the expenses generally are much reduced | The ore has been worked in a desultory fashion since 1755. | ensuing season. 
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A VERY REMARKABLE LOCOMOTIVE. 
To tas Epitrorn ov Exerresnina. 

Srr,—I am desirous, through the medium of your paper, 
to correct an erroneous impression which your recent criti- 
cisms on The Engineer are likely to convey, and which may 

robably be strengthened by the letter of “ W. D.,” pub- 
ished in your last issue. The erroneous opinion to which I | 
refer is one very commonly held that the articles you have | 
criticised, and in which you have exposed so many blunders, 
are serious articles. I may confess that I at one time was 
giso a bolder of that opinion, but a more careful examination | 
of the writings in question has convinced me of my mistake, | 
and I now regularly enjoy their exquisite humour, and am 
freed from the irritation which used formerly to affect me be- 
fore 1 understood the real intent of the curious state- 
ments madeinthem. A brother engineer with whom I have 
frequently discussed this question still persists that the view 
I take of the matter is a wrong one, and that the articles are 
serious articles after all. That he is wrong is, however, 
amply proved to my mind by the fact that your con- 
temporary now publishes humorous engravings, as well as 
letterpress, as instance the remarkable locomotive which 
formed its leading subject last week. Only asmall proportion 
of your readers probably have seen this engraving, so as I 
wish to prove my views, I hope you will allow me briefly to 
deseribe it. 

The illustration, then, represents what is stated to be 
“ Middleton’s patent locomotive,” the said Mr. Middleton 
being further affirmed to have “ had a good deal of experience 
in designing locomotives,” and to be “now running shed 
foreman on an important line of railway.” The“ main idea 
involved,” we are further informed “has, however, a good 
ical to recommend it, quite enough in our opinion to entitle 
the design to the prominence which we give it in our pages.” 
Of course, according to my view of the case this is all part of 
the joke; but to proceed. The patent locomotive, then, is 
a two-wheeled, an eight-wheeled, or a ten-wheeled engine, 
according to whether you count the wheels on the first or 
ground floors only, or include the whole lot. As a matter of 
A » Ll prefer to include the whole lot, so I shall call ita 
ten-wheeled engine. Of the ten wheels at his disposal Mr. 
Middleton (supposing that there isa Mr. M.) places two in 
front attached to a Bissell bogie, two more he places behind 
i xion with some arrangement of framing which is 
not quite clear, while four more he fits with axles divided at 
the centre of their length, and disposes in a group at the 
eentre of the engine. The fifth pair of wheels (which remind 
c mmmontly of the fifth wheel of a coach) he mounts 
upstairs on the top of the group of four wheels last mentioned 
The wheels forming the group of four are 2 ft. in diameter, 
the pair of wheels mounted on the top of them are 5 ft. in 

ter, and are supposed to be the driving wheels ; at all 
€ s, they have crank bosses, and the connecting rods are 
attached tothem. The lower wheels are called “ secondary 
dr The whole arrangement brings to my mind a 
. narrative, told to me in the days ot my childhood, in 


slightly diferent words, thus: These are the cranks that 
turn the drivers, that rest on the secondaries, that rest on 
the rails, that support the locomotive, &c. Probably, how- 
ever, many of your readers may have heard the story them- 
selves, So we may return to Mr. Middleton's engine. 


The engine, we are informed, “is not intended for high 
speeds and of course, considering that the “secondary 
i are but 2 ft. in diameter, I can believe this; but if 1 
was to regard the whole article as serious, consider the posi- 
tion I should bein. I should have to believe that the piston 

| in locomotive engines moving slowly was too great, 
at it was advisable to gear down in the ratio of 2 to 5; 





I ld have to suppose your contemporary advocated more 
than doubling the wear of tyres, for the tyres of the secondary 
wheels being borne upon as well as themselves bearing upon | 
the rails, would wear twice as fast as ordinary tyres pg | 
load, while the wear of the first-floor drivers woulc 

tirely extra; and, more than all, I should have to be- 

it an arrangement of four wheels on divided axles, 

and driven by frictional contact with a pair of wheels fixed 
n a continuous axle could allow for the difference in length 

of the outer and inner rails on curves, for your contemporary 
tates that “ Mr. Middleton divided the axles of his small 


wheels to allow for this”! Of course, however, this is merely 





further evidence was necessary to support my views, I 
might dwell upon the fact that in the engine of which I bave 
speaking the group of “ ao drivers” are not 
ted to any framing, but are merely tied together by 
coupling their axle boxes, an arrangement which forms 
able satire upon the provisions usually considered 
ssary to insure bogie wheels travelling “square.” The 
would, of course, become deeper as the wear of the 
tyres and of the coupling boxes of the severed axles went 
I might also speak of many other things equally con- 
vincing to my mind, but I will only give a quotation, which 





[ am sure will convince anybody: Your contemporary says | 
t Mr. Middleton would have “arranged all bis springs | 
ke the driving ones, but for the fear of having the engine 


unnecessarily complicated’! Considering the nature 


the design, cou/d this have been written except as a joke? | 
if, Sir, | have convinced you that you have been treating 


your contemporary wrongly, I shall have achieved my pur- 
pose, and allow me, in conclusion, to express a hope that | 
you will do nothing to interfere with the publication of | 


articles which are much enjoyed by, 
Yours truly, 
X. Y. Z. 





TentGatioy 1x THE Usitep Sratges.—An irrigation con- 


vention, which bas been in session at Denver, in Colorado, | 
has been attracting some attention. The section of country | 
which needs irrigation is not in reality a rainless region. 


The trouble is, however, that the rain is lost because the soil | 
is unbroken, and the surface hard, so that the water is almost | 
wholly thrown off. Irrigation has achieved great results in | 
Utab and Idaho, ' 


| the tone was firmer, and 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market be- 
came decided! aly flat this day week, and business was done 
from 105s. 6d. to 106s. 6d. Towards the close of the week 
i prices were paid, the closing 
quotation on ae being 109s. 6d. On Monday morning 
as high as 110s. was paid, but the price immediately re- 
to 107s. 6d., and closed at 108s. A good business was 
done yesterday between 108s, 6d. and 107s. 6d. cash, closin 
rather firmly, with buyers at 107s. 9d., sellers 108s.; an 
the market has been flat to-day, with business done at 108s. 
to 107s. cash, closing buyers at the latter, sellers 107s. 6d. 
There is little change to report in makers’ prices. 
No.1. No.3. 
a & « & 





G.m.b, at Glasgow oes ose oe 1100 108 0 
Gartsherrie ,, te a 2 oe 
Coltness ne eee ose ese 120 0 1130 
Summerlee_,, ow ase ese 1176 1100 
Carnbroe ” oo oe ooo 1130 1100 
Monkland ,, ove eee eee 1110 1090 
Clyde of a i wa Sas 
Govan, at Broomielaw ooo dae 1110 1090 
Langloan,at Glasgow ... os ove 1176 1100 
Calder, at Port Dundas oso ose 1200 1126 
Glengarnock, at Ardrossan... ese 1136 1100 
Eglinton ” ovo ose 112 0 109 0 
Dalmellington a see ove 11260 1100 
Carron, at Grang th, selected... 117 6 _ 

Shotts, at Leith ... - ooo 1146 0 11090 


Kinnell, at Bo'ness _... eee oi 1126 1090 
(The above all deliverable alongside.) 

Bariron ... ese ove tee oes 131. 

Nail rods ... os eee eee oo =: 


Last week's shipments amounted to 9282 tons as against 
11,440 tons in the corresponding week of last year. The 
imports of Middlesbrough pig iron into Grangemouth are 
keeping pretty high. Rise y for this year there has been 
an increase of nearly 20,000 tons as compared with the same 
period of last year. 


The Coal Trade.—There is at present a sort of lull in the 
coal trade of Scotland. In some districts railway wagons 
are more plentiful than they were, and the merchants and 
consumers are getting more regular delivery, but in others 
there is no improvement as regards the supply of empty 
wagons, and considerable stocks are appearing at a nantes 
of pitheads, much to the regret of both minersand mineowners. 
Prices have undergone little or no change for several weeks 
past, and there is no present likelihood of any advance being 
made at the beginning of the ensuing month, notwithstand- 
ing the early setting in of wintry weather. New pits are 
being sunk in various mining districts, and new fields are 
being bored and prepared for being developed. In Fife- 
shire, andin various parts of Lanarkshire, and one or two 
other counties, there is a considerable amount of activity 
in building miners’ houses in anticipation ; and in addition, 
several new Bills are to be promoted in the ensuing Session 
of Parliament, which have for their object the obtaining of 

owers to extend railways through important mineral districte. 
Practically, the whole of Scotland is free from anything in 
the shape of a strike of any moment. Any disputes, which 
there are, may be regarded as being of a petty character. 


Mining Operations near Prestonpans.—Operations upon 
an extensive seale are already commenced, or projected upon, 
the mineral fields at Prestongrange, which were recently 
acquired by an English mining company. The foundation 
stone of the new engine houses at Morrison’s Haven was laid 
last week by Sir George Sultie, Bart.; Messrs. Loam and 
Son, of Liskeard, Cornwall, are to erect the new machinery 
and pitwork apparatus. An engine, which was erected at 
Prestongrange by Messrs. Loam’s firm nearly thirty years 
ago, is still at work. 


Coal at Dunning.—The eoal-boring operations, which have 
been going on at Auchterarder, in Perthshire, for a number 
of months, have stimulated the people of Dunning, in the 
same county, to search for coal likewise. They have found 
an imperfect coal cropping out above a bed of fireclay, and 
they have now been induced to commence boring operations, 


toals from the Brora Coalfield.—Messrs. G. W. Murray 
and Co., agricultural engineers, Banff, have recently taken 
delivery of a small cargo of coal from the Duke of Suther- 
land’s coalfield at Brora. It is said that the quality of the 
coal does not appear to be very favourable, but the cargo 
contained several large lumps, which showed that good coal 
was obtainable at the mine. 


New Harbour at Buckie.—There has been several pre- 
liminary meetings held lately at Buckie, regarding the con- 
struction of a new harbour in the east bay of the New Town, 
belonging to John Gordon, Esq., of Cluny Castle. Mr. Dyce 
Cay, the engineer of the Aberdeen Harbour Commissioners, 
has been there several days, taking plans and measurements, 


jand from the interest the propriewor of the estate (Mr. 


Gordon) is likely to take in it, there is every prospect of it 
being going on with at an early date. If a branch of the 
railway were once brought down from Keith to the town in 
question, and the proposed new harbour finished, Buckie 
would doubtless soon one of the most flourishing towns 
on the Moray Firth. 


Extension of the Interlocking and Block Systems.—The 


| interlocking system ot working points and signals is shortly 


to be extended over the Dundee and Perth section of the 
Caledonian Railway, and the block system will also at the 
same time be introduced. The first cabin for the pointemen is 
now erected near the General Station, Perth, and the work- 
ing apparatus will shortly be fitted up. Other cabins of the 
same sort are to be erected at the Perth Bridge, at Barnhill, 
and at the intermediate stations between Perth and Dundee. 


Clyde-Built Dredging Machines in Guayaquil.—A Seotch- 


man residing in Eeuador, South America, states that at the 


commencement of the present there was launched in 
the River Guayas a large ream dreiging machin, cougned 
by Mr. W N. Bain, St. Vincent-street, , and built 
by Messrs. T. W and Co., also of w. The 


with all the honours of the Catholic 
Church, and, as she left the ways, the military bands in 
attendance played the Ecuadorian National Hyma. The 
festivities were continued all the day, and at night the 

r was splendidly illuminated. Great delight was 
afforded by the working of the hines to the th ds of 
natives who were present. On the 27th of September the 
second of Mr. Bain’s dredgers was launched, but in true 
English fashion. When the dredgers were completed the 
President of the Republic (Gabriel Garcia Moreno) sent to 
Mr. Legate, the engineer who had charge of erecting them, 
an autograph letter, thanking him for the satislactory 
manner in which he had completed his work. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 
Mippissprover, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
large attendance on 'Change at Middlesbrough, but again 
the amount of busi tr cted was exceedingly smal!, 
and the price of pig iron was half-a-crown lower thaa on the 
previous week, No. 3 being offered at 87s. 6d. per ton, and 
the other — at proportionate rates. e continued 
dearness of money is restricting business. Buyers are holding 
off in the belief that the prices will further decline, while 
sowe makers will not sell at present prices, anticipating an 
advance. It remains to be seen whether the buyers or sellers 
are adopting the best policy. Until there is more stability 
in the market, trade will remain in an unsatisfactory condi- 
tion, both buyers and sellers holding off for exactly different 
reasons. In the finished trade there is no change. The rail 
trade is very dull, and the Welsh makers are obtaining what 
orders are in the market. In Cleveland the heavy cost of 
raw materials compels makers of rails to ask such a price as 
prevents them from getting orders. Several of the mills are 
standing idle, and those that are in operation are working 
very irregularly. It is hoped that as pig iron and fuel fail in 
rice the iron manufacturers will be able to complete success- 
ully with Wales, and obtsin orders to keep them going 
during the winter. Cleveland rails can now be bought at 
101. per ton, ship plates for 137. 10s, and puddied bar for 81. 
per ton. 


More New Works.—In the Cleveland district the new 
works in course of erection are making rapid progress to- 
wards completion. It is stated that extensive rolling mills 
are to be constructed at Hart Warren, near Hartlepool, a 
most suitable situation, being on the borders of the great 
South Durham coalfield. 


The Coal and Coke Trades.—There is little alteration in 
the coal and coke trades. Prices are easier, best coke being 
32s. and inferior kinds 28s. per ton. Coals are cheaper. The 
total production is increasing, and the demand is not so 
pressing. 

The Coal Trade of South Durham,—Mr. Willis, the 
Government Inspector of Mines in South Durham, has just 
published his report, in which he states that there were em- 
ployed in coal getting in this district 55 ,300 persons during 
1872, and that the output reached 17,760,300 tons. He 
mentions that a large number of new and extensive collieries 
were opened in that year, and that the production of 1873 
will exceed that of the previous year by many thousands of 
tons. 


The Pitmen and their Wages.—Again the question of 
wages has been discussed by the coal trade, and the masters 
have again declined to increase the wages 20 per cent, as 
a by the men. It has, however, been agreed to 
refer the question to arbitration. 





Another Railway near Middlesbrough—A company are 
applying to Parliament for powers to construct a railway on 
the north bank of the Tees, near Middlesbrough. The con- 
struction of such a railway between Seaton Snook and 
Stockton by the river side would materially assist the de- 
velopment of trade on Tees-side. This will especially be the 
case if the North-Eastern Railway Company make the pro- 
posed tunnel between Middlesbrough and Port Clarence, 
under the Tees. 








Tue Coat-Ecoyomisine Gas Compasy.—The prospectus 
of a proposed company under the above title has been issued 
with the object of wr sree | and working the pateot of Mr. 
Henry Skoines, consisting chiefly of a process for patrieg the 
gas as it rises from the retorts by passing it through other 
retorts filled with heated coke. It is stated in the prospectus 
that 20,000 cubic feet of 17-candle ges are obtained by this 
process, that the gas is practically freed from sulphur, and 
entirely from ammonia, that the cost of production is far 
less, and that of maintenance correspondingly reduced. The 
names of several gas engineers and others are appended to a 
summary of comparative tests made between Mr. Skoines’s 
and the ordinary process. From this test it ap that, 
by the former, from 20 ewt. of Pelaw Main, 20,610 cubic feet 
of gas, and 15.50 ewt. of coke were produced, against 10,000 
cubic feet, and 13) cwt. of coke by the latter; and from 
Longrigg (cannel), 24,219 cubic feet, with 12.5% ewt. of 
coke, and 9730 feet of and 114 ewt. of coke, were 
produced respectively. No information is given as to the 
changes effected in the weight of the gas while passing 
through Mr. Skoines’s process. They must be consider- 
able, for if this were not so each ton of coal dealt with would 
yield 24 or 25 ewt. of coke and gas, to say nothing of 
water, tar, &e. Information on this point would be of inte- 
rest. If the company is formed the vendor receives for his 
patent 15,0007. in cash, and 11,000 fully paid-up shares of 





101. each. 
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THIRD-CLASS CARRIAGE FOR THE AUSTRIAN STATE RAILWAYS. 


CONSTRUCTED BY THE HERNALSER-WAGGON-FABRIKS-ACTIEN-GESELLSCHAFT, VIENNA. 
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COMBINED STONE 


BREAKER AND 


ENGINE. 


CONSTRUCTED BY MR. H. R. MARSDEN, ENGINEER, LEEDS. 
(For Description, see next Page.) 
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RAILWAY ROLLING STOCK AT THE | the subject of our illustrations on the present and 


VIENNA EXHIBITION.—No. VI. 

As most of our readers are probably aware, two- 
storied carriages have for many years past been 
used for loeal traffic on several of the French rail- 
ways, and on the Eastern Railway of France in par- 
ticular there are running some excellent vehicles* of 
this type, constructed on the plans of M. Vidard, of 
the well-known firm of Bournique and Vidard, 
This firm was unrepresented at Vienna, but a third- 


class carriage, constructed on M, Vidard’s system, was 
exhibited bythe Hernalser Waggon-Fabriks-Actien- 
Gesellschaft, of Vienna. This carriage, which forms 


opposite pages, is one of eight two-storied vehicles 
constructed by the makers just mentioned for the 
Austrian State Railway Company, five of these 
carriages being composites with first, second, and 
third class compartments, and without brakes ; one 


| being of a similar class, but with a brake ; a seventh 


being all third-class, but without a brake ; and the 
eighth being that lately exhibited at Vienna, and 
now illustrated by us. As will be seen from our 


| engravings, the vehicle is devoted to third - class 


* The two-storied carriages employed on the Eastern Rail- 


way of France were illustrated and described by us on 
page 297 of our third volume, while on page 268 of our first 
volume we illustrated two types of the two-storied carriages 


in use on the Western Railway. 


passengers throughout, the lower story being di- 
vided into five compartments, each holding ten 
passengers, while the upper story has a similar 
number of rows of seats, accommodating altogether 
forty passengers, the carriage thus carrying ninety 
passengers in all. The composite carriages above 
referred to carry each seventy-three passengers, 
namely, three first-class in a half compartment or 


coupé ; sixteen second-class in two compartments ; 
roan ob A third-class in one-and-a-half com tes 
of the lower as and, finally, forty third-class 
passengers in u story. 

In general prnncn shar the vehicle we illustrate 
is identical with the French i to which we 
have already referred, but the former is much 
higher as well as somewhat longer than the latter, 
the result being that there is a good headway in 
both the upper and lower stories—a point in which 
the French double-storied iages are defective. 
As in M, Vidard’s original carriages, the under- 
frame is made entirely of iron ; and while the head- 
stocks are kept at the ordinary height from the 
rails to carry the buffers and draw gear, the inter- 
mediate portion of the frame is sunk down so as to 
enable the floor of the lower story to be kept only 
2 ft. 74 in. from the rails. Each sole or side frame 
is, as will be seen, formed of two members placed a 
considerable distance a vertically, and braced 
together by the — ates and the hangers for 
carrying the brake shaft. The upper member is of 
[-section, while the lower one is an inverted J -iron, 
the two members being united at the ends to the 
plate-iron curved portions, or “swan necks,” which 
carry the headstocks. The latter and the cross 
bearers are of channel section. 

In the French carriages cast-iron brackets, fixed 
to the outer sides of the soles, serve to support the 
bottom sides of the lower body. Inj the vehicle at 
present under notice these are dispensed with, the 
floor of the lower body being strengthened by the 
employment of transverse bearers of such depth 
that they stand up above the level of the floor, these 
bearers receiving the legs by which the seats are 
carried, as shown in the longitudinal section. The 
principal dimensions of the vehicle are as follows : 


ft. in, 
Total length over buffers ove ove 29 
Length of body outside ... ove ove 22 12 
Greatest width of lower story outside .., 9 1 
a $0 » inside ... 8 6 
os upper ,, outside ... 8 ‘if 
mt » » inside .., 8 0 
Length of each compartment of lower 
story inside ae eee sae ose 4 4 
Length of upper story inside... soe 22 6 
Extreme height above rail a 165 44 


Clear height of lower story and of upper 
story &t central gangway des soe 6 3 
Diameter of wheels ooo an ose 2 
Wheel base eee ove ove ove 
Weight empty... .. 11.76 tons. 
Without a teake the carriages of a similar class 
weigh 1].1 tons; while the composite two-storied 
vehicles to which we have already referred weigh 
12.15 and 11.5 tons with and without brakes respec- 
tively. These weights are very considerably in 
excess of those of the French two-storied carriages, 
one of the latter, exhibited at Paris, in 1867, and 
built by Messrs. Bonnefond and Co. on M. 
Vidard’s plans (affording seats for eight first- 
class, twenty second-class, and fifty third-class 
passengers, or seventy-eight in all), weighing, 
empty, only 7$ tons; while another example of the 
same system, built by Messrs. Gargan and Co., 
weighed but 54 tons, and afforded accommodation 
for fifty-two passengers, of which eight were first, 
ten second, and the remainder third-class, Jt must 
be taken into account, however, that in the French 
carriages the headway was, as we have already 
stated deficient, the clear height of the lower story 
and of the central gangway of the upper story being 
5 ft. 5 in. only, a lowness which was necessitated 
by the limit placed upon the total height of the 
carriages by the loading gauges of the lines over 
which they had to run, 

Returning to the carriage which forms the special 
subject of our notice, it will be seen that access is 
gained to the lower compartments by ordinary side 
doors, while the upper story is entered by end doors, 
to which access is given by iron staircases at each 
end of the carriage, as shown. The general outline 
of the carriage in cross section is made to suit the 
loading gauge of the Austrian State Railways, and 
its form will be seen from the views on the present 
page. From these, and from the plan on the oppo- 
site page, it will be seen that in the upper story the 
seats are arranged so as to afford a central gangway, 
the roof over this gangway being raised, as am 
In the short vertical pieces which unite the raised 
roof of the gangway with the remainder of the roof 
of the upper body, are arranged ventilators, as 
shown in the side elevation and longitudinal sections. 
The upper roof is su by the arch rails at the 
ends and by intermediate rails of light angle iron, 





and it is com of planking covered with sheet 
iron gp in. thick, the roof of the lower story, 
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the machine is prolonged in one direction to receive the 
overhung crank of the engine, this engine having a 10-in. 
cylinder with 18 in. stroke, and being capable of doing the 
required work when driven with 35 Ib. steam cut off at 
five-eighths. The engine is fitted with a governor arranged 
for a speed of 125 revolutions per minute, but the engine may, 
if desired, be driven much faster, the higher speed being of 
course accompanied by a corresponding increase in the 
amount of work turned oat by the machine. The daily 
turn out of a machine such as that we illustrate is from 100 
to 120 tons of 2-in. road metal. We have received excel- 
lent accounts of the working of these machines from places 
where they are employed, and we are glad to find that 
their use is rapidly extending. Amongst other places they 


are doing good service in iren works, both for breaking ore 
and limestone, and for breaking up slag for road metal and 
for making concrete. 





DOVER HARBOUR. 

We lately published in this journal! some interesting letters 
on the subject of Dover Harbour, from Mr. J. B. Redman. 
We now reprint a letter, commenting on Mr. Redman's 
views, which has been addressed to the Dover Chronicle by 
Captain J. C. Hoseason, R.N. The whole subject is one of 
great importance, and deserves most careful discussion. 
Captain Hoseason’s letter is as follows : 


To the Editor of the Dover Chronicle. 


Sir,—On my return from the Continent in September last, 
I found on my table two interesting papers on the Dover 
Harbour Scheme, from the pen of Mr. J. B. Redman, C.E., 
and published in an able weekly scientiiic journal styled 
ExoineeainG. The papers in question bear respectively 
the dates of the Ist of August and the 1st of September ; and 
I presume that Lam indebted to the courtesy of the writer 
for the copies I possess. The object Mr. Redman has evi- 
dently in view in the publication of these letters, which are 
illustrated by engravings, is to induce the Government to 
reconsider the plan they laid before the House of Commons 
at the close of last Session, and for which a supplementary 
estimate of 10,0001. was granted for preliminary expenses. 

Having borne a considerable share in inducing the Go- 
vernment to take the steps they have done, and being eon- 
versant with the views of the official advisers of the Crown, 
I think a few remarks on Mr. Redman’s papers will be most 
opportune; especially as | am enabled to illustrate my argu- 
ments by referring the reader to the very beautiful plan of 
the proposed new harbour works published in EyGrngeRine 
of August 29th. The block from which this admirable en- 
graving has been struck, I am enabled, by the courtesy of 
the Editor of that paper, to place at your disposal, having 
represented to him that it was a subject of great local interest 
to the inhabitants of Dover, and, I might add, to the entire 
country. Well-executed prints like the one that will now 
be widely diffused throughout the vieinity of Dover by its 
reproduction in your columns, will tell when the most power- 
ful arguments will oftentimes fail to convince. ha¥e 
laboured in the columns of your journal for months past to 
demonstrate the strategical advantages of Dover to the 
nation, and I subsequently thought it expedient to republish 
those letters in a pamphlet, accompanied by a map. Major- 
General Collinson, late Commanding Engineer at Dover, Ad- 
miral Richard Collinson (his brother), and the officials at the 
Board of Trade well know that it was the Be ga of that 
map, together with the arguments contained in the pamphlet 
which settled the question in the mind of Mr. Chichester For- 
tescue, and made him the warm advocate of plans which had 
not hitherto been brought home to his mind. Mr. Redman 
does not argue the question from a Government point of 
view. The mere construction of a large harbour at Dover is 
not the one thing needed. It has to be defended, and the 
area liable to bombardment is a most important feature to be 
kept in view. If the area enclosed were to be doubled—that 
is to say, increased from 300 acres to 600 acres, as Mr. Red- 
man proposes—the present fortifications would not afford 
sufficient protection to such anchorage, especially as the pro- 
o8ed addition would be all to the eastward of the Castle. 

his considerable addition, however, would render the port 
far less available for the embarkation of passengers during 
peace, and of troops during war. The effect of the wind 
within the limits of the “ basin,” as the proposed harbour 
may be called, is well deseribed in the picture. Outside, we 
perceive a considerable swell, inside the water is as 
smooth asa mill pond; but this would not be {the case if 
the winds within the harbour had so large a surface of water 
to act upon, as they would have in the plans of the Harbour 
Commissioners of 1840 and 1844. n fact, the smaller 
harbour may be made to hold a much larger number of ships 
than the Commissioners of 1844 ever contemplated ; for I 
presume that they calculated on the vessels lying at their 
own anchors, as their proposal was for a mere bour of 
refuge. Whether, therefore, the vessels were sup to 
remain at single anchor, or be moored, the space allotted to 
each vessel would be infinitely greater than would be allotted 
to them in the contemplated basin at Dover, within which 
space the ships will take in moorings, or be anchored by the 
head and stern, as they are in Malta harbour, and not be 
permitted to swing as vessels would do in a harbour of oe 

it was with all the plans before him, that Admiral Richards, 
the hydrographer of the Admiralty, penned the following to 
mein a letter dated 20th of January, 1873: “I quite agree 
with you that what is desirable at Dover is a good sheltered 
coaling and packet station, and not a large harbour of re- 
uge.” 

My views in this = are fully set forth in a letter 
addressed to Colonel Jervois, C.B., ro my Director of 
Works for Fortifications, and dated December 17th, 1872: 

“I wrote you a short note yesterday enclosing two more 
letters lately published by me in the Chronicle. The 
first letter published by that journal you have seen. Do not 
confound my ition for making Dover a naval station, 
for offensive end helenaive warfare, with the old and obsolete 
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steam navigation, we not want harbours of 
properly so ealled, for before long hardly a sailing vessel 
will be found to navigate tho seas, the value of time being 
now so thoroughly understood by the mercantile community ; 
an efficient steamer of the present day will pass up and 
down Channel in the teeth of any gale that can blow. 

“You and I are agreed upon one great point, viz., that 
all future wars must be combined operations, and therefore 
a good eoaling harbour at Dover is the complement to your 
works. An enormous impulse has lately been given to steam 
navigation since engineers and shipbuilders have learnt 
to construct their ships and engines properly. Be assured 
that we shall have a large ber of st of great 
length and breadth and of small draught of water, navigat- 
ing the Channel before another year or two is over, which 
vessels will be of great service in any future war, as they 
will be valuable vessels to transport a flying army in every 
direction. It is not the number of troops that constitute 
the power of this country, it is the ability to move what we 
have, in every direction. 

“We now know that the Germans invested Paris with 
only 122,000 infantry and 24,000 cavalry. An English 
army, therefore, of 60,000 regular troops such as Mr. 
Cardwell is said to have at the present moment disposable, 
landed at Havre, would have raised the siege of Paris in. a 
moment, especially if we secured our base of operations at 
Havre by the aid of 30,000 militia. Therefore, whenever 
it suits the interests of this country to act as an ally, 
we can choose our own time and select our position for 
attack, without being foreed to keep up long lines of com- 
munication by land. The knowledge of this fact must, 
and will give us immense influence on the Continent. 

Never was a Government placed in so excellent a position 
to enable them greatly to strengthen the power of this 
country, with so small a cost to the nation. A Harbour 
Board already possessing a good amount of accommodation, 
are desirous, in conjunction with two important railways, to 
increase the area of the port of Dover, but, together, they 
have not the funds necessary. Government has already in- 
vested a large amount in works at Dover, and is, therefore, 
deeply interested in perfecting the accommodation. By 
uniting with the Harbour Board and railways in a general 
plan, the interests of all parties will be consulted, and the 
military and naval strength of the country greatly de- 
veloped.” 

I have published this letter in extenso, that there may be 
no mistake in the views I have advocated being the ones 
adopted by the Government. 

In reply to the above, Colonel Jervois wrote : 

* Many thanks for your note, and the printed copies of 
letters which accompanied it. I quite take your views of the 
case, and will advocate it as far as I can.” 

And I know that he has warmly done so, both at the Ad- 
miralty and the Board of Trade. 

Mr. Redman must now clearly perceive that the Govern- 
ment, speaking through the President of the Board of Trade, 
has entirely set aside the original notion of constructing a 
mere harbour of refuge there. No analogy can exist be- 
tween Holyhead and the port of Dover—the former is in a 
channel between England and Ireland, not between England 
and France; it would most effectually weaken our military 
and naval position at Dover where we to encumber the 
anchorage with a host of sailing vessels. 

Mr. Chichester Fortescue was explicit enough in this 
respect in his reply to Major Dickson. He never entertained 
the notion of making a harbour of refuge at Dover. In the 
Times of May the 13th, he is reported to have said: “At 
the same time they (the Government) were anxious to see 
their way to the introduction of some plan for completing a 
public harbour at Dover, so as to combine both military and 
naval objects on the one hand, and the interests of improved 
channel communication on the other.” The Government 
have at jast seen their way, and the result is the beautiful 
plan now before us, and which will make Dover one of the 
loveliest, the healthiest, and most agreeable watering places 
in the kingdom. 

The Government cannot be expected to sacrifice the beet 





interests of the nation for the nary advantage of a 
harbour of refuge. If more oun aoa be required at a 
future day it would be far better to construct an outer 
harbour. 

As far as the town of Dover is concerned they can hardly 
wish for any larger works to be undertaken—the carrying the 
eastern pier half a mile further to the eastward, as re 
by Mr. Redman, would simply ruin the present plan. hat 
is so much needed at Dover, and is felt by every resident, is 
the want of more lively and healthy promenades. The exten- 
sion of the western pier and the construction of a magnificent 
eastern pier, of about 6000 ft. long, together with the road 
up to the Castle from East Cliff, cannot fail to be appreciated 
by all parties ; and it is of these anticipated benefits which 
sir. Redman’s views, if carried into execution, would deprive 
the resident. I was always a warm advocate for the con- 
struction of this road, on national and local grounds, 
and I dwelt earnestly upon this point in a conversation | 
held with Major Dickson ; but was led to believe by him 
that Government would oppose its construction on military 

punds; but I suppose this is not the case, or it would not 
Sons appeared in Sir Andrew Clarke's plan. I always con- 
sidered any Government plan would be incomplete without 
it, for in any future war, 4 body of regulars, militia, 
and volunteers would most likely be concentrated in the 
vicinity of the Castle, faanedlataly on the heights, which 
commence on the termination of the road as shown in the 


plan. When required to embark for service, or exercise, 
they would be to march instantly on board the trans- 
ports lying along the well-sheltered pier to the eastward, 


with all their stores and camp equipage, without passin 
through the town. Meat qui dads crengumenesde 


so well into effect, if the pier were constructed half a mile 
Stee: $a Scena a gages by the Commissioners 
of 


The construction of the above valuable road to the town 


idea of a harbour of refuge there. In these daye of improved 
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of Dover, and the Government, will be effected at small cost 

to the nation, for it is known that an immense quantity of 
up the spaces between the blocks 
of conerete used for the construction of the eastern pier ; 
this method will lead no doubt to _ economy and rapidity 
in the performance of the work. The blocks of concrete most 
likely will be three times larger than those used in the 
construction of the present Government pier (or 30 tons 
weight instead of 10 tons), and moved into position by a 
steam Titan, like the one used by Mr, W. Parkes, Consulting 
Engineer to the Indian Government, whilst constructing 
the breakwater at Kurrachee. The use of such a machine 
alone, has perfectly revolutionised the art of constructing 
these works. 

I have not by any means exhausted the arguments that 
may be used in bryos Se: the plan that will be brought 
forward early next by the Government, for the con- 
sideration of Parliament, as I believe Mr. Chichester 
Fortescue contemplates doing, and he must be a dull-miaded 
man indeed, with the picture before him, who does not 
realise in his miad the national importance of the proposed 
enlarged and improved port of Dover. 

J. C, Hosrason, Captain RN. 

27, Victoria-street, Westminster, October 28, 1873. 








BRISBANE BRIDGE. 
To rue Eprtor ov Exotresnina. 

Sir,—I enclose for your information extracts from the 
Brisbane papers on this subject, published in 1867-68. 

That of the 18th November, 1 describes the oscillation 
of the temporary timber bridge, and the carrying away ofa 
portion by the floods of the ious spring, and the failure 
of 70 (t. of it during the t current month, and that 
recourse had tobe had to the old ferry, “ fortunately there 
were ae are a on the bridge at the time of its giving 
way.” In April, 1868, a résumé is given of the bridge 
history: “Taken altogether,” it says, “the Brisbane 
Bridge affairs are in as complete a muddle as it seems 
possible for an undertaking to be in.” A contract was 
entered into on the Ist July, 1864, for building the per- 
manent bridge for 52,5591, 8s., but it was fomat “ modifi- 
cations in the origi design were necessary in order to 
make it fit the river banks.” The ration, to find ways 
and means, mortaged, to the Bank of Queensland, certain 
lands, rates, and endowments, for 70,000/., at 11 per cent. 
When the work had proceeded eleven months, the Government 
requested the bridge might be raised 6 ft. higher, and the 
span of the swing opening increased from 47 ft. to 65 ft., “to 
bring the design more in accordance with the Bridge Act,” 
and if their request were not complied with “ the Govern- 
ment would feel compelled to take such action as might be 
necessary to remove the undue obstructions to navigation 
presented by the temporary bridge, and to prevent the 
erection of any permanent structure which was not in strict 
accordance with the provisions and spirit of the Brisbane 
Bridge Act.’ The corporation yielded, and further modiifi- 
cations of the oe design were decided on, and it was 
adyanced “ that extra length of swing would necessitate 
the strengthening of the whole structure so as to meet the 
extra strains,” ich not only involved a stoppage of 
the works while the new castings were made, but in- 
creased the cost by .. estimated at 38,0001., nearly double 
the original estimaté. Before this new material could be 
got out the Bank of Queensland stepped payment, when 
they had advanced 44,0161. 7s. 1d. towards their 70,000/. 
In evidence it was advanced that the <a design “ was 
abandoned, and an entirely different one ted,” 

From a report of the Brisbane Miniclpal Council of 
the 12th March, 1868, it appears: “The Government ex- 
pressed their willingness to advance on the application of 
this Council a further sum of 4000/, ae iy.” 

In March, 1868, certain portions of the temporary stagin 
were carried away and some of the cylinders tbo gg 
grave fears were expressed by the contractors’ engineers, 
that certain cylinders then upright might be also upset, 
and “become a companion to No. 7, which is al y at 
the bottom of the river.” 

From the journals of March, 1868, it appears “ @ deputa- 
tion of city members and others waited upon the Govern- 
ment with the object of obtaining a sum of money for the 
purpose of putting the materials of the nent bridge 
across the Brisbane River out of er of further injury.” 
When it was remarked, “ one the cylinders was 
gradually sinking into the bed of the river, and that others 
were very much endangered.” 

That the loan was to repair these misadventures, and 
“the existing obstructions to navigation to be removed.” 

After long discussion, “the Government i to ad- 
vance a sum of about 40001. to put the material in question 
beyond the possibility of further ,” ke, 

At a subsequent Council meeting a letter was read from 
the contractor containing his account, “set down at 
92,6231. 135. 3d, exclusive of Messrs. Peto, Brassy, and 
Betts’s account.’ 

In a letter on this subject the following remark occurs: 
“The corporation must have spent very much over 00,0001. 
in merely attempting to begin the bridge, and at the same 
rate of going on they will require four or five times that 
amount to finish it.” 





Westminster, November, 15, 1878, 
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CONSTRUCTED BY MESSRS 





Cranes 
Fic. 3. 
MACHINES FOR PATTERN MAKING. 


GranttnG the difficulties that stand in the way of em- 
ploying machinery in pattern making, it must, notwith- 
standing, be conceded that among the various branches of 
woodwork, none has received so little attention in machine 


MACHINES 


FOR 








LarGe Face Latue. 


adaptation; and that in proportion to the work that may | 


be performed on machines in our pattern shops, they have, 
as a rule, less labour-saving expedients than the cruder 
branches of wood manufacture. 

We must therefore lend our hearty endorsement to the 
attempt to introduce a set of special machines for pattern 


making, such as we publish above, and hope that the | 


future may bring a continued effort at special adaptation 


in machines to cheapen the burden of patterns as an element | 


of machine cost. 


It is especially hoped that an efficient core box machine, | 


one that will make cylindrical boxes, chambered, tapered, 


or parallel, may be devised. Such core boxes present the | 


nearest approach to uniformity and regularity of shape that 


can be found in pattern making, if we except the prepara- | 


tion of lumber, by such processes as sawing, planing, and 
so on. The engravings published are drawn to scale, and 


show very clearly, with a single view, the arrangement | 
| departments of our engineering establishments. Either be- 


and objects of the several machines. 

The traverse planing machine, Fig. 1, with a hand feed, 
strikes us ag a machine that will answer for a variety of 
purposes, where larger machines are too inconvenient to be 
used, especially in planing up small pieces, which is now 
almost exclusively done by hand. 


| cause of the superior skill of English moulders, the inge- | 





Fic. 6. Stream Give Heater. 


nuity of our pattern makers, or from both combined, the 


| cost of wood patterns is at this time very much less in Eng- 


land than in America. Taking the engineering establish- 


| ments of Philadelphia and Manchester as examples, the cost 


The glue heater, Fig. 6, if it avoids the objections that | 


has hitherto existed in such devices, will find favour. The 
heating surface is small, and the steam chamber arranged 
with double walls to prevent the possibility of leaks. The 
glue pots are heavy, zinc-lined, and have turned fits where 


they rest on the steam chamber to prevent the escape of | 


heat. 
Aside from a want of machinery, the construction of 
patterns is one of the mogsthoroughly developed among the 


of machine patterns will show a difference of 50 per cent. 
or more in favour of Manchester, while the quality of the 


| castings are at least as good, if not better, in Manchester, 


than in Philadelphia. 





EXHIBITION OF APPLIANCES POR THE Economtc Con- 
SUMPTION OF FUEL.—Practical and scientific inventions and 
improvements of all kinds bearing on the solution of the great 
fuel question are to be afforded the fullest scope for treatment 


| @t the forthcoming Exhibition of Fuel Economising Ap- 


PATTERN 


RICHARDS, LONDON, AND KELLEY, ENGINEERS, PHILADELPHIA. 
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pliances to be held by the Society for the Promotion of 
| Scientific Industry. The following comprehensive classes of 
exhibits are now announced by the Council of the Society: 
| 1. Appliances which may be adapted to existing furnaces, 
| &¢e., whereby an improved combustion of the fuel is secured, 
and a direct diminution in the quantity required is effected. 
2. Appliances which may be adapted to existing steam boilers, 
&c., whereby the waste heat of the flue gases or of exhaust 
steam is utilised. 3. Appliances which may be — 
existing steam boilers, pipes,and engines, whereby loss of 
| heat from radiation ae conduction is prevented. 4 Ap- 
pliances which may be adapted to existing steam boilers and 
engines, enabling them with safety to realise the great 
| economy resulting from the use of high-pressure steam oF 
a steam. 5. New or improved furnaces (using 
solid, liquid, or gaseous fuel), boilers, and engines of all de- 
| scriptions, specially adapted for the saving of fuel. 6. Ap- 
paratus, which, by producing a cheap and abundant gaseous 
| fuel, will supersede the costly carriage of coal, obviate the 
present enormous waste attending its use in the solid form, 
and condense and save the valuable sulphur, ammonia, ® 
other bye products of the distillation now injuriously affecting 
iron and other smelting processes, and in a vast number of 
operations discharged as poisons into the air. 7. Apparatus 
or engines for obtaining power yar from heat 
through any other medium than steam. 8. Natural snd 
| artificial fuels of all kinds. 9. Coal-cutting machines. Peat- 
manufacturing machines. 10. Domestic and other fires, 
| stoves, ranges, and apparatus of all kinds (using coal, gas, 
| or other fuel) for cooking, and for warming rooms a build- 
| ings. 11. Mechanical or other arrangements for securing 
| the delivery of proved weights of fuel to the domestic con- 
| sumer. The Exhibition is to be held in Manchester, and will 
| be d on December 18th, by the Right Honourable the 
} 





Earl of Derby, F.R.S., President of the Society. In conse- 

quence of the large amount of space that bas been applied 

for, the Council of the Society has determined to increase 

size of the Exhibition Building, and to include the appliances 
| named in paragraphs, 9, 10, and 11, as above. Applications 
| for the remaining space should be at once sent in to the 
| secretary, Mr. William George Larkins, 11, Manchester 
| chambers. 
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PNEUMATIC TUBES. 

Tur removal of the Telegraph Department of the 
General Post Office from Te egraph-street to the 
new buildings in St. Martin’s-le-Grand, will neces- 
sitate the laying down of several miles of pneumatic 
tubes, by the agency of which the delivery of 
telegrams to some of the principal centres of busi- 
ness in the City is to a great extent effected. In 
determining the different details of construction for 
carrying out so important an extension, it became 
very desirable that the best consideration should be 
viven to the subject, with the view of adopting the 
most economical plan which should, at the same 


m Rs oP ~y 
time, be consistent with perfect efficiency. This 
necessitated the elaboration of most careful caleula- 
tions, and the subject was accordingly referred to 


Mr. R. Sabine, who, as is well known, has given a 
considerable amount of attention to this subject 
hoth here and at Berlin, and than whom perhaps no 
safer authority upon such a matter could have been 
consulted. The subject was most carefully gone 
into by Mr. Sabine, and as the use of pneumatic 
tubes is yet in its infancy, and may probably meet 
with increased favour as the facilities which they 
afford become better known, we purpose giving our 
readers the benefit of those calculations, which Mr, 
abine has kindly placed at our disposal for that 
purpose. In doiag this, it is not our intention to 
discuss the recommendations submitted to the engi- 
n i-chief of the Postal Telegraph Department 
by Mr. Sabine, except in so far as they refer to the 
uestion of pneumatic propulsion generally. 
' The first questions to be considered in connexion 
with this subject are three, viz., 1. The diameters 
of the tubes to be employed ; 2. The pressures best 
uited for working them; and 3. The engine power. 
With regard to the first question as to the dia- 
meter of the tubes, this must, in great measure, in 
e first instance, be dependent upon the capacity 
of the carriers for receiving messages. It has, how- 
ever, been ascertained that a 24-in. tube — the 
minimum diameter which it is proposed should in 
any case be employed—affords a sufficient carrier 
eapacity for a much greater amount of traffic than 
the tubes, required for the purposes of the Post 
Office, are likely to be called upon to perform for 
s years to come. The question then simply 
resolved itself into one as to whatis the most econo- 
nical diameter of tube to employ, and of drawing 
a balance between the advantage of increased speed 
obtained, with the same effective pressure in a 
ver, and that of the less engine power necessary 
for working a smaller tube; or, when the same 
peed is obtained in two tubes of different diameters, 
with different pressures, the question resolves itself 
e of the respective utilised engine powers, 
Taking then 2} and 3-in, lead tubes of the lengths 
of 1000, 2000, and 3000 yards respectively, and a 
constant pressure of 10 lb., carriers would be trans- 
mitted through them in the times and with the uti- 


lised engine powers shown in the following Table : 


S 














c 21-in. Lead Tubes. 3-in. Lead Tubes. 
= —_ 
c r 
Pl Volume of | Volume of 
> (Times of Compressed) pp | Times of Compressed 
= |Transit.| Air per ‘ea * Transit. Air per HP. 
il Minute. |. Minute. 
nas SE SEES | Re HORSES SE 
min. sec. cubic feet | min. sec.) cubic feet. 
10 0 58 85.3 4.4 0 50 175.2 9.1 
2000 2 44 60.4 8.1 2 23 123.9 6.4 


300 5 38 49.3 2.6 4 22 101.2 6.2 
And with a pressure of 5 lb. with the same lengths 
and tubes : 





100 1 21 61,0 Lb 1 10 119.6 2.9 
2000 3 50 43.2 1.0 319 88.5 2,1 
3000 7 3 85.2 0.8 6 86 72.3 17 


From these Tables it is at once apparent that, 
with equal lengths and equal pressures, the speed 
obtained in a 3-in. tube is only 16 per cent. higher 
than that in a 24-in., whilst an engine power more 
than double is expended on it. Obviously, there- 
fore, any increase of diameter above that actually 
hecessary to fulfil the requirements of the service is 
attended with a very serious expenditure of fuel. 

We next come to consider the second question 
above mentioned, namely, the pressures best suited 
for working. In investigating this point it will be 
Seen that there are three items which have to be 








balanced, which are as follows: By increasing the 
ressure (1) at what rate the time of transit is 
increased; (2) at what rate the volume of air required 
per minute is increased; and (3) at what rate the 
required horse power is increased. According to 
the foregoing Tables, a carrier in a 2}-in. lead tube, 
1000 yards long, takes 81 seconds to pass through 
with 5 lb. pressure, whereas, when the pressure is 
increased to 10 lb., it goes through in 58 seconds. 
Secondly, a carrier goes through a 3-in, lead tube 
with 51b. pressure in 70 seconds, but gets through 
in 50 seconds with 10 Ib. pressure. In each case 
the time saved in transit by employing 10 lb. in- 
stead of 5lb. pressure is 30 per cent. Secondly, 
with reference to the increased volume of air which 
would have to be moved, we find from the same 
Tables that the 1000 yards of 2}-in. tube requires to 
be supplied with 61 cubic feet of air per minute at 
5 lb. pressure, whereas 85.3 cubic feet per minute 
would be required when a pressure of 10 lb. is em- 
ployed. By doubling the pressure, therefore, we 
should have to employ 40 per cent. greater volume 
of compressed air; and this greater yolume would 
be at double the original pressure (above the atmos- 
phere), which very materially augments the work. 
‘This, then, brings us to a consideration of the third 
item above mentioned, namely, the increased horse 
power necessary for the development of this increased 
force. In order to produce 1000 cubic feet of com- 
pressed air per minute, and to force the same into a 
container, the utilised engine performance is 24.1] 
horse power, when the air is compressed 5 tb., and 
51.9 horse power when it is compressed ]01b. Raisin 
the pressure from 5 lb, to 101b., therefore, woul 
increase at the same time the engine power, as 
appears by the above Tables, from 1.5 to 4.4 horse 
wae for the 2}-inch tube, and from 2.9 to 9.1 
1orse power for the 3in. tube; so that in saving, 
by double pressure, 30 per cent. of the time of 
transit, it would be necessary to burn just three 
times as much fuel. It is quite obvious, therefore, 
that the tubes should be worked with as low a 
pressure as is practicable. 

From these relations of speed, pressure, and dia- 
meter, it is clear that by increasing the diameter 
to save 16 per cent. of time, it is necessary to spend 
twice the horse power; and that by increasing the 
pressure to save 30 per cent. of time, three times 
the horse power requires to be expended. So that 
if, to save time of transit, either must be increased, 
it is advisable to increase the pressure rather than 
to increase the diameter in designing a line of given 
length. ‘This may be more clearly seen by a direct 
comparison of the two tubes which have already 
served as examples. The 3-in. tube being worked 
with 5 lb. and the 2}-in. with 7 lb. pressure, would 
give very nearly equal times of transit, and the 
volume of air and horse power would be as follows: 


| 24-in. Lead Tabes (7 Ib. | 3-in. Lead Tubes (6 lb. 

















a Pressure.) Pressure.) 

be 

¢ SERS heen 
it . i | 

ee Volume of Volume of 

= |Times of Compressed Times of Compressed 

= |Transit.| Air per HP. Transit.| Air per iP. 
Pe. Minute. | Minute. 

imin. sec. cubic feet. min. sec.| cubie feet. 

1000 | 1 9 719 (2.5 || 110 119.6 | 2.9 
2000 | 8 16 60.9 18 819 | 885 /2 
3000 | 6 0 415 614) 6 6 | 72.3 a7 





In two lead tubes, therefore, of equal length, one 
3 in. and the other 2} in. in diameter, about the 
same speed of transit will be obtained in both by 
employing 5 lb, to work the 3-in. tube, and 7 Ib. to 
work the 2}-in. tube, and in doing so there will be 
expended in the smaller tube with the higher pres- 
sure about 16 per cent, less horse power than in the 


larger tube with the lower pressure. Hence if the | 


carriers of the 2}-in. tube be sufficiently capacious 
for the required traffic, the economy resulting from 
the employment of the smaller sized tube is obvious. 

The 3-in. tube with 10]b. pressure is a very un- 
profitable combination, and should not be employed 
in practice except upon very long lengths. ‘The 
question of diameter and pressure, therefore, was re- 
duced, for moderate lengths, to a comparison be- 
tween the engine powers necessary to work a 24-in, 
tube with an air pressure of 10 lb. and a vacuum of 
6.5 lb., and 3-in. tubes with a pressure of 7.6 Ib., 
and a vacuum of 5.475 Ib., the pressure and vacuum 
being worked together in cases where the traffic is 
sufficient for the employment of a double line, one 


direction. Here, then, the question presents itself 
whether it would be better, for the purposes of the 
Post Office requirements, to take an uniform dia- 
meter of tube throughout the whole system now re- 
quired to be laid down—in which the distances 
range from 820 to 2560 yards—or to take 2}4-in. 
tubes for lengths up to about 1000 yards, and $-in. 
tubes for the greater lengths, so as to render the 
times of transit more uniform. Some advantage 
might be gained from a combined system, suppos- 
ing that the pumps and containers are so arranged 
that there are always available sufficient volumes of 
air, at, say, 10 Ib. and 7} lb, pressures, and at 64 
and 54 1b. vacuum. In order to equalise to some 
extent the times of transit, the tubes might be 
arranged and worked as follows: 

Dia. Pressure. Vacuum, 

in, Ib. Ib, 


Lengths under 1000 yards ... 2} 74 54 
Lengths between 1000 and 

1600 yards... ove vo. 7 5k 
Lengths over 1500 yards uo 8 10 64 


By this arrangement the times would be between 
the following limits : 


System. Shortest Line. Longest Line. 
mm, & mn. 68. 


1 entire 3 in. oe OU 48 jee 219 
Qentire2hin .. .. O44 .. 222 
3 combined one ow. O44 oe 2 8 


The combined system would therefore reduce the 
transit time on the longer lengths, the saving on 
the longest being about 12 per cent, As regards 
the question of horse power, it may be briefly stated 
that the final volumes to be provided by the pumps 
would be as follows : 

cubic feet 
Ib. per minute. 
Pressure 7.6 1341. 


1, Entire S-ia.system-  } Vecuum 6.475 3106.9 


: : Pressure 10 986 8 

2. Entire 2j-in. system. jy ouum 6.5 1980.4 
Pressure 10 625.8 

& Combined 2}-in. and » 7.6 873.9 
3-in. systems Vacuum 6.5 1452.6 

~ 6.475 1203.8 


To produce in the reservoirs one cubic foot of air 
per minute, at the required effective pressures and 
vacua, the following work would have to be per- 
formed ; 

7.61b. ... eo» 0.0381 HP. 
For pressure. {toi 0.0319 ILP. 


. f6.5lb....  ... axe 0.0283 HP, 
For vacuum. 4 5 475 tb. 0.0239 HL’, 
And the utilised engine performance requisite to 
produce air enough to work the proposed new 
system, and two existing iron lines combined, would 
be, for 
Ib. otal. 
7. pres, 1341.6 0.0381=51.1) _ 4. 
con 4.475 vac., 8106.9 x 0.0239=74.3 § = 125.4 HP. 
. Entire 0 pres. 986.8 0.0519=51.7} _ yo 
i { 5 vae., 1980.4 .0.0268= 56.05 =107.7 HP. 
, ) pres. 625.8x 0.0519==32.5 
2}-in. and ) 7.6 »  573.9x0 0381=21.9 
3-in. 6.5 vac., 1452.6 0,0283=41.1 
systems. (5.475 ,, 1293.8 0.0239—30.9 


=126.4 HP. 


In a series of experiments made on the 2)st 
February, 1872, several of the pipes were left open 
at ‘Telegraph-street, both for pressure and vacuum, 
whilst indicator diagrams were taken of the engine 
and the pumps, The result, in so far as it bears upon 
the question of engine power, was, that in the most 
unfavourable instance the indicated engine power 
was 43 per cent, more than the sum of the powers 
indicated as being utilised in the pumps ; this 43 per 
cent. being, of course, expended in friction and 
other unavoidable sources of loss of power. By 
increasing by 43 per cent. the utilised horse powers 
above calculated, we shall have, 

For the 3-in. system (126.4443 per cent.) =-17) HP. 
For the 2}-in. system (107.7 + 48 per cent.)=150 HP. 
For the combined systems (126.4 + 43 per cent.)=18) HP 
| re ss for the three systems respectively. 

| From this it appears that the entire 3-in. system 
}and the combined system would cost about equal 
| engine powers, whilst an entire 2}-in, system would 
| require about 14 per cent. less power than either of 
| the others to maintain it in action. 

(To be continued.) 
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Tne Svez Canat.—The revenue of the Suez Canal Com- 
any in the last ten days of October amounted to 28,4002. 
he aggregate receipts of the company in October were 

76,4001, against 62,5911. in October, 1872, and 40,955/. in 
October, 1871. The tolls collected for the ten months ending 
October the 3st this year were 745,850/., as compared with 
527,9281. in the corresponding period of 1872, and 285,0091., 
in the corresponding period of 1871. The company’s in- 





line being used for the passage of traflic in either 


come would thus appear to be satisfactorily expanding. 
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MACHINES 


FOR 


PATTERN 





MAKING. 


CONSTRUCTED BY MESSRS RICHARDS, LONDON, AND KELLEY, ENGINEERS, PHILADELPHIA. 





Fi. 3. 
MACHINES FOR PATTERN MAKING. 


Grantixe the difficulties that stand in the way of em- | 


ploying machinery in pattern making, it must, notwith 
standing, be conceded that among the various branches of 
woodwork, none has received so little attention in machine 
adaptation ; and that in proportion to the work that may 
be performed on machines in our pattern shops, they have, 
as a rule, less labour-saving expedients than the cruder 
branches of wood manufacture. 

We must therefore lend our hearty endorsement to the 


attempt to introduce a set of special machines for pattern | 


making, such as we publish above, and hope that the 


future may bring a continued effort at special adaptation | 


in machines to cheapen the burden of patterns as an element 
of machine cost. 


It is especially hoped that an efficient core box machine, 
one that will make cylindrical boxes, chambered, tapered, 


or parallel, may be devised. Such core boxes present the 
nearest approach to uniformity and regularity of shape that 


can be found in pattern making, if we except the prepara- | 


tion of lumber, by such processes as sawing, planing, and 


so on. The engravings published are drawn to scale, and | 


show very clearly, with a single view, the arrangement 
and objects of the several machines. 

The traverse planing machine, Fig. 1, with a hand feed, 
strikes us ag a machine that will answer for a variety of 
purposes, where larger machines are too inconvenient to be 
used, especially in planing up small pieces, which is now 
almost exclusively done by hand. 

The glue heater, Fig. 6, if it avoids the objections that 
has hitherto existed in such devices, will find favour. The 
heating surface is small, and the steam chamber arranged 
with double walls to prevent the possibility of leaks. The 
glue pots are heavy, zinc-lined, and have turned fits where 
they rest on the steam chamber to prevent the escape of 
heat. 


Aside from a want of machinery, the construction of | 


patterns is one of the most tuoroughly developed among the 
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Fic. 6. Stream Give Heater, 
| departments of our engineering establishments. Either be- 


cause of the superior skill of English moulders, the inge- 
nuity of our pattern makers, or from both combined, the 











Fig, 5, 
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BLOCKING AND Cropping MACHINE. 


| pliances to be held by the Society for the Promotion of 


Scientific Industry. The following comprehensive classes 

exhibits are now announced by the Council of the Society: 
1. Appliances which may be adapted to existing furnaces, 
&c., whereby an improved combustion of the fuel is secured, 


| and a direct diminution in the quantity required is effected. 


| through any other medium than steam. 8. 


cost of wood patterns is at this time very much less in Eng- | 


land than in America. Taking the engineering establish- | ings. 11. Mechanical or other arrangements for securing 


| ments of Philadelphia and Manchester as examples, the cost 


| of machine patterns will show a difference of 50 per cent. | 


or more in favour of Manchester, while the quality of the 
| castings are at least as good, if not better, in Manchester, 
| than in Philadelphia. 





| Exuisrrion oF APPLiaNces rok THE Economic Con- 
| SUMPTION OF FUEL.—Practical and scientific inventions and 
| Se see of all kinds bearing on the solution of the great 
| fuel question are to be afforded the fullest scope for treatment 
| @t the forthcoming Exhibition of Fuel Economising Ap- 





“i 


2. Appliances which may be adapted to existing steam boilers, 
&c., whereby the waste heat of the flue gases or of exhaust 
steam is utilised. 3. Appliances which may be rg 1 to 
existing steam boilers, pipes,and engines, whereby loss of 
heat from radiation and conduction is prevented. 4 Ap- 
pliances which may be adapted to existing steam boilers and 
engines, enabling them with safety to realise the great 
economy resulting from the use of high-pressure steam of 
ery meer steam. 5. New or improved furnaces (using 
solid, liquid, or gaseous fuel), boilers, and engines of all de- 
scriptions, specially adapted for the saving of fuel. ©. Ap- 
paratus, which, by producing a cheap and abundant gaseous 
fuel, will supersede the costly carriage of coal, obviate the 
present enormous waste attending its use in the solid form, 
and condense and save the valuable sulphur, ammonia, @ 
other bye products of the distillation now injuriously affecting 
iron and other smelting processes, and in a vast number 
operations discharged as poisons into the air. 7. Apparatus 
or engines for obtaining power advantageously from hest 
Natural and 
artificial fuels of all kinds. 9. Coal-cutting machines. Peat- 
manufacturing machines. 10. Domestic and other fires, 
stoves, ranges, and apparatus of all kinds (using coal, gas, 
or other fuel) for cooking, and for warming rooms and build- 


the delivery of proved weights of fuel to the domestic con- 
sumer. The Exhibition is to be held in Manchester, and will 
be ae on December 18th, by the Right Honourable the 
Earl of Derby, F.K.S., President of the Society. In conse 
uence of the large amount of space that has been applied 
for, the Council of the Society has determined to increase 

size of the Exhibition Building, and to include the appliances 
named in paragraphs, 9, 10, and 11, as above. Applications 
for the remaining space should be at once sent in to the 


| seeretary, Mr. William George Larkins, 11, Manchester 
chambers. 
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PNEUMATIC TUBES. 
Tue removal of the Telegraph Department of the 
General Post Office from lelegraph-street to the 
new buildings in St. Martin’s-le-Grand, will neces- 
sitate the laying down of several miles of pneumatic 
tubes, by the agency of which the delivery of 
3 to some of the principal centres of busi- 
ness in the City is to a great extent effected. In 
jetermining the different details of construction for 
-arrying out so important an extension, it became 
very desirable that the best consideration should be 
‘yen to the subject, with the view of adopting the 
most economical plan which should, at the same 
time. be consistent with perfect efficiency. This 
neeagitated the elaboration of most careful caleula- 
ti na, and the subject was accordingly referred to 
Mr. R. Sabine, who, as is well known, has given a 
sonsiderable amount of attention to this subject 
both here and at Berlin, and than whom perhaps no 
safer authority upon such a matter could have been 
sonsulted. The subject was most carefully gone 
‘nto by Mr. Sabine, and as the use of pneumatic 
tubes is yet in its infancy, and may probably meet 
with increased favour as the facilities which they 
afford become better known, we purpose giving our 
readers the benefit of those calculations, which Mr. 
Sabine has kindly placed at our disposal for that 
purpose. In doing this, it is not our intention to 
discuss the recommendations submitted to the engi- 
neer-in-chief of the Postal Telegraph Department 
by Mr. Sabine, except in so far as they refer to the 
uestion of pneumatic propulsion generally. 
' The first questions to be considered in connexion 
with this subject are three, viz., 1. The diameters 
of the tubes to be employed ; 2. The pressures best 
suited for working them; and 3. The engine power. 
With regard to the first question as to the dia- 
meter of the tubes, this must, in great measure, in 
he first instance, be dependent upon the capacity 
of the carriers for receiving messages. It has, how- 
ever, been ascertained that a 24-in. tube — the 
mi m diameter which it is proposed should in 
any case be employed—affords a sufficient carrier 
wcity for a much greater amount of traffic than 
the tubes, required for the purposes of the Post 
Office, are likely to be called upon to perform for 
years to come, The question then simply 


ed itself into one as to what is the most econo- 


telegrams t¢ 


mical diameter of tube to employ, and of drawing 
a balance between the advantage of increased speed 
btained, with the same effective pressure in a 


and that of the less engine power necessary 
for working a smaller tube; or, when the same 


ed is obtained in two tubes of different diameters, 
with different pressures, the question resolves itself 
into one of the respective utilised engine powers, 

aking then 23 and 3-in. lead tubes of the lengths 
f 1000, 2000, and 3000 yards respectively, and a 


constant pressure of 10 lb., carriers would be trans- 
mitted through them in the times and with the uti- 
lised engine powers shown in the following Table: 


t-in. Lead Tubes. 





3-in. Lead Tubes. 


Volume of | Volume of 
limes of Compressed} prp | Times of Compressed: yp 
Transit. Air per jar. Transit. Air per HP. 

Minute. |, Minute. 


| Length in yards. 





min. sec. cubic feet | min. sec.’ cubic feet. 


] 0 58 85.3 (4.4 0 50 175.2 9.1 
2000 2 44 60.4 8.1 2 23 123.9 6.4 
5 8 49.3 2.6 4 22 101.2 6.2 


And with a pressure of 5 lb. with the same lengths 
and tubes : 











1000 1 21 61.0 1.5 1 10 119.6 2.9 
2000 3 50 43.2 1.0 319 88.5 2.1 
3000 7 $3 85.2 0.8 6 6 72.3 1.7 


From these Tables it is at once apparent that, 
with equal lengths and equal pressures, the speed 
btained in a 3-in. tube is only 16 per cent. higher 
‘than that in a 24-in., whilst an engine power more 
than double is expended on it. Obviously, there- 
fore, any increase of diameter above that actually 
hecessary to fulfil the requirements of the service is 
attended with a very serious expenditure of fuel. 
_We next come to consider the second question 
‘dove mentioned, namely, the pressures best suited 
‘or working. In investigating this point it will be 
seen that there are three items which have to be 


balanced, which are as follows: By increasing the 
pressure (1) at what rate the time of transit is 
increased; (2) at what rate the volume of air required 
per minute is increased; and (3) at what rate the 
required horse power is increased. According to 
the foregoing Tables, a carrier in a 2}-in. lead tube, 
1000 yards long, takes 81 seconds to pass through 
with 5 lb. pressure, whereas, when the pressure is 
increased to 10 lb., it goes through in 58 seconds. 
Secondly, a carrier goes through a 3-in. lead tube 
with 5 ib. pressure in 70 seconds, but gets through 
in 50 seconds with 10 1b. pressure. In each case 
the time saved in transit by employing 10 lb. in- 
stead of 5lb. pressure is 30 per cent. Secondly, 
with reference to the increased volume of air which 
would have to be moved, we find from the same 
Tables that the 1000 yards of 2}-in. tube requires to 
be supplied with 61 cubic feet of air per minute at 
5 lb. pressure, whereas 85.3 cubic feet per minute 
would be required when a pressure of ]() 1b, is em- 
ployed. By doubling the pressure, therefore, we 
should have to employ 40 per cent, greater volume 
of compressed air; and this greater volume would 
be at double the original pressure (above the atmos- 
phere), which very materially augments the work. 
‘This, then, brings us to a consideration of the third 
item above mentioned, namely, the increased horse 
ower necessary for the development of this increased 
orce. In order to produce 1000 cubic feet of com- 
pressed air per minute, and to force the same into a 
container, the utilised engine performance is 24.1 
horse power, when the air is compressed 5 }b., and 
51.9 horse power when it is comes 10Ib. Raisin 
the pressure from 5 lb. to 101b., therefore, woul 
increase at the same time the engine power, as 
appears by the above Tables, from 1.5 to 4.4 horse 
ae ae for the 2}-inch tube, and from 2.9 to 9.1 
1orse power for the 3in. tube; so that in saving, 
by double pressure, 30 per cent. of the time of 
transit, it would be necessary to burn just three 
times as much fuel. It is quite obvious, therefore, 
that the tubes should be worked with as low a 
pressure as is practicable. 

From these relations of speed, pressure, and dia- 
meter, it is clear that by increasing the diameter 
to save 16 per cent. of time, it is necessary to spend 
twice the horse power; and that by increasing the 
pressure to save 30 per cent. of time, three times 
the horse power requires to be expended. So that 
if, to save time of transit, either must be increased, 
it is advisable to increase the pressure rather than 
to increase the diameter in designing a line of given 
length. ‘This may be more clearly seen by a direct 
comparison of the two tubes which have already 
served as examples. The 3-in. tube being worked 
with 5 Ib. and the 2}-in. with 7 lb. pressure, would 
give very nearly equal times of transit, and the 
volume of air and horse power would be as follows: 


24-in. Lead Tubes (7 Ib. | 3-in. Lead Tubes (6 Ib. 

















Ss | Pressure.) Pressure.) 

e | 

>» _ anne: mneeee 

a | 7 | Fes 

=i Volume of | Volume of 

= |Times of Compressed ‘Times of Compressed 

te |, : . a Air <"l H.P. 

= |Transit.| Air per | Transit.; Air per 

a | Minute. | Minute. 

imin. see.’ cubic feet. min. eec.| cubic feet. 

1000 | 1 9 719 25 | 110 | 1196 |2.9 
2000 | 3 15 60.9 [18 819 88 5 2 
3000 6 0 41.5 (14 1,7 


6 6 | 72.3 





In two lead tubes, therefore, of equal length, one 
3 in. and the other 2} in. in diameter, about the 
same speed of transit will be obtained in both by 
employing 5 lb, to work the 3-in. tube, and 7 Ib. to 
work the 24-in. tube, and in doing so there will be 
expended in the smaller tube with the higher pres- 
sure about 16 per cent. less horse power than in the 
larger tube with the lower pressure. Hence if the | 
carriers of the 2}-in. tube be sufficiently capacious 
for the required traffic, the economy resulting from | 
the employment of the smaller sized tube is obvious. 

The 3-in, tube with 10]b, pressure is a very un- 
profitable combination, and should not be employed 
in practice except upon very long lengths. ‘The 
question of diameter and pressure, therefore, was re- 
duced, for moderate lengths, to a comparison be- 
tween the engine powers necessary to work a 24-in. 
tube with an air pressure of 10 lb. and a vacuum of 
6.5 lb., and 3-in. tubes with a pressure of 7.6 Ib., 
and a vacuum of 5.475 Ib., the pressure and vacuum 
being worked together in cases where the traflic is 
sufficient for the employment of a double line, one 
line being used for the passage of traflic in either 








direction. Here, then, the question presents itself 
whether it would be better, 2 the purposes of the 
Post Office requirements, to take an uniform dia- 
meter of tube throughout the whole system now re- 
quired to be laid down—in which the distances 
range from 820 to 2560 yards—or to take 2}-in. 
tubes for lengths up to about 1000 yards, and 3-in. 
tubes for the greater lengths, so as to render the 
times of transit more uniform. Some advantage 
might be gained from a combined system, suppos- 
ing that the pumps and containers are so arranged 
that there are always available sufficient volumes of 
air, at, say, 10 Ib. and 7} Ib. pressures, and at 6} 
and 54 1b. vacuum. In order to equalise to some 
extent the times of transit, the tubes might be 
arranged and worked as follows : 


Dia. Pressure. Vacuum, 
in, lb. ib. 
Lengths under 1000 yards 2} 74 5} 
Lengths between 1000 and 
1600 yards... ee ae 7% 6} 
Lengths over 1500 yards... 3 lv 6} 
By this arrangement the times would be between 
the following limits : 
System. Shortest Line. Longest Line. 
m. & mm. 8. 
Lentire Sin, .., oe 0 43 nee 219 
2entire2}in ... . 044 eve 2 22 
3 combined oes ow» O 44 ot 28 
The combined system would therefore reduce the 
transit time on the longer lengths, the saving on 
the longest being about 12 per cent. As regards 
the question of horse power, it may be briefly stated 
that the final volumes to be provided by the pumps 
would be as follows : 


eubie feet 

lb. per miaute. 
: : Pressure 7.6 1341.6 
1. Entise 8-ia. system. Est 5.475 3106.9 
; : Pressure 10 986.8 
2. Entire 2j-in. system. ess 6.5 19804 
Pressure 10 625.8 
8. Combined 2}-in. and ” 7.6 374.9 
8-in. systems Vacuum 6.5 1452.6 
3 6.475 1293.8 


To produce in the reservoirs one cubic foot of air 
per minute, at the required effective pressures and 
vacua, the following work would have to be per- 
formed : 


J) Siren ' 8 2 
For pressure. {Tom Bis baa’: see, ~ SOA EP 
For vacuum. § &5!b- .-- -» 0.0283 HP. 


¢ 5.475 Ib. 0.0289 HP. 
And the utilised engine performance requisite to 
produce air enough to work the proposed new 
system, and two existing iron lines combined, would 
be, for 
’ 


ve Ib. Total. 
- Entire §7. _ pres. 1341.6x0.0381=51.1) _ ,,- 
8 in. {haze vac., 3106.9 x 0.0230=74.8 § =125.4 HP. 


2. Entire §10 pres. 986.8 0.0519=51,7 
2h in. 6.5 vac., 1980.4 x 0.0283=56.0 
8. Combd. (10 pres., 625.8x 0.0519=32.5 
2h-in.and)7.6 — , 673.9x0.0381=21.9( _ 994 wp 
Sin. 6.5 vac, 1452.6x0.0288—41,1 (= 1794 HP. 
systems. (5.475 ,, 1293.8 0.0239=30.9 


} =107.7 HP. 


_In a series of experiments made on the 2st 

February, 1572, several of the pipes were left open 
at Telegraph-street, both for pressure and vacuum, 
whilst indicator diagrams were taken of the engine 
and the pumps, The result, in so far as it bears upon 
the question of engine power, was, that in the most 
unfavourable instance the indicated engine power 
was 43 per cent, more than the sum of the powers 
indicated as being utilised in the pumps ; this 43 per 
cent. being, of course, expended in friction and 
other unavoidable sources of loss of power. By 
increasing by 43 per cent. the utilised horse powers 
above calculated, we shall have, 
For the 3-in. system (125.4 + 48 per cent.) =179 HP. 
For the 2}-in. system (107.7 + 48 per cent.)=-150 ITP. 
For the eombined systems (126.4+43 per cent.)=181 HP 
required for the three systems respectively. 

From this it appears that the entire 3-in. system 
and the combined system would cost about equal 
engine powers, whilst an entire 2}-in. system would 
require about 14 per cent. less power than cither of 
the others to maintain it in action. 

(To be continued.) 
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Tie Svez Cawat.—The revenue of the Suez Canal Com- 

any in the last ten days of October amounted to 28,4001, 
The aggregate receipts of the company in October were 
76,4001, against 62,5917. in October, 1872, and 40,9567. in 
October, 1871. The tolls collected for the ten months ending 
October the 31st this year were 745,8501., as com with 
527,928. in the corresponding period of 1872, and 285,0091., 
in the corresponding period of 1871. The company’s in- 
come would thus appear to be satisfactorily expanding, 
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CONSTRUCTED BY 


ne i ki 


We annex illustrations of the smaller of the two tank | 
Vienna Exhibition by the | 


locomotives shown at the late 


COMOTIVE FOR 


4 


Maschinenfabrik und Eisengiesserei Darmstadt, this engine | 


being constructed for a 3 ft. lgin. gauge, and being in- 
tended for use about iron works or mines. As will be seen 
from our engravings, the engine has four coupled wheels 


outside cylinders, ona outside valve gear, the latter being | 


of the ordinary lifting link type. he frames form the 

sides of the tank, as in Krausa’s engines, while the coal 

bunker is at the sides of the firebox, A brake arranged as 
t 


shown, is applied to both sides of the trailing wheele and 
the footplate is protected by a cal rh finish o f the engine 
exhibited was very far from being good, while the design 
of many of the details betrayed a great disregard of appear 
ances; but we believe that these engines do their duty well! 


and as they are intended for places where they have to do 
rough work, appearance is a matter of secondary importancs 
The principal dimensions* of the engine we illustrate are 
as follows 


it in. 

Diameter of cylinders 0 8.86 
Stroke eee e eee ose wee 1 1.78 
Diameter of waoeels 2 3.83 
Wheel base coe eee + 7A 
Length of engine over all oon lo 9 
Width - a 9% 
Height : 9 73 
Length of firebox... 2 3.6 
Width of firebox at widest part 110 
Height of firebox... 2 3.6 
Length of firegrate 2 2.6 
Width om ase l 6 
Number of tubes ie ob 
Length > eee eos eee eee 5 ll 
Diameter ,, oii 0 1.61 
Heating surface: Tubes... 159.6 sq. ft. 

> Firebox 22.6 

Total eee 182.2 
Firegrate area , i 
Pressure of steam 120 Ib. per eq. in. 
Contents of tanks 198 gallons 
Contents of coal bunkers } ewt 
Weight of engine empty 7.2 tons 


Weight in working order 
(equally distributed on 
the two axles) «+» 9 tons 


® Owing to an error in the information we first received, 
the diameters of cylinder and stroke were wrongly given in 
our former general notice of this engine on page 70 of the 
present volume. 
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The engine is intended to take a gross load of 160 tons 
on a level ata epee i of 9 kilometres, or 5.6 miles per hour 
(the resistance being calculated at ,isth of the weight 


hauled), or a load of 584 tons up gradients of 1 in 100. 


Braztuias TeLteGraruy.—A cable manufactured at the 
Hooper Works is about to be laid along the Brazilian coast 
from Pernambuco to Bahia, and thence to Rio de Janeiro 
At the latter centre the Hooper cable will effect a junction 
with the Plato-Brazilian Company's line, which will stretch 
on to Maldonade. From that point, again, the Monte 
Videan Company will lay a cable to Monte Video. 





Mr. Bateman at Brenos Aynes.—Mesers. Lezica and 


| Lanus, with whom is associated Mr. Newman, C.E., have ob- 


| tained a contract for great works for the improvement of 
Buenos Ayres 


These works are to be at once commenced ; 


| some idea of their magnitu de may be inferred from the fact 


that Mr. Bateman has already 19 assistants at Buenos Ayres, 
while 12 more are shortly expected to arrive. Mr. Bateman 
is to receive a commission on the whole cost of constructing 


| the works, which are to be carried out in three years. 


ores aoa= onee+ess —TTrrtrrrtstt ee 

Norta-EastTern Rane WaY OF Vv 1cToRtA.—This line bas 
een opened to Benalla. It was expected to be completed to 
Wodonga in the course of this month, should the weather 
continue fine 

New Zeatayp Miverats.—Mr. Webster has shipped 4 
cask of coal, two pieces of marble, and two blocks of iron for 
Melbourne. All these minerals came from the Collingwood 
district. Mr. Walduck bas written from England to bis 
friends in New Zealand to the effect that he has su ed 
in forming a private company to work Taranaki ironsand. 





AnGENTINE Rattways.—The Argentine Legislature has 
conceded a 7 per cent. guarantee on the capital required for 
the construction of a proposed railway from Buenos Ayres 0 
Rosario, with sundry Seonahee The Rojas branch has, how- 
ever, been excluded from the privilege. The aggregate 
length of the line will be 338 miles, and the guarantee ¥ 
based upon an estimated e apendioase of 64001. per mile. Mr. 
Mariano Billinghurst, the concessionaire of the new line, has 
left Buenos Ayres for England, where he hopes to obtain the 
co-operation of capitalists. The line will traverse some of 
the richest sheep-farming districts in the Argentine Re- 
public, 
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, PAPER MANUFACTURE AT THE 
VIENNA EXHIBITION.—No. L. 
: RAW MATERIALS. 
5 ; iti£ manufacture of paper, as well as the further 
r ; sses for preparing that material for various 
j | urposes, was well represented at the Vienna Exhi- 
: n, there being altogether in this branch of in- 
* 4 try nearly 300 exhibitors, distributed as follows: 
. 4 Exhibitors. 
" Germany about 150 
e 4 Austria ss eee eee R4 
of : Hungary ,, , ove ove 85 


OVERHEAD TRAVELLING CRANES AT THE MIDDLESBROUGH DOCKS. 


CONSTRUCTED BY MESSRS. APPLEBY BROTHERS, ENGINEERS, LONDON. 


(For Description, see Page 437.) 
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The Exhibition did not, it is true, bring any | available for the production of substitutes for rags, 
strikingly new invention connected with paper | from wood, straw, hay, bamboo, &c., are already 
manufacture, but it included some highly interest- | developed to such an extent that the products thus 
ing matters, and especially many exhibits which, | obtained may be used for the manufacture of paper 
although scattered all over the buildings, neverthe- | with successful commercial results. These met ods, 
less indicated the progress which has been made in | however, especially those of a chemical nature, 
the manufacture of wood and straw paper. Speak- | will yet have to pass through a series of modifica- 
ing generally, it may, in fact, be stated that tions, because they all are still attended with certain 
the question of a supply of fibrous matter for the | disadvantages, the removal of which will have to be 
manufacture of paper has been solved, and that | effected by future ingenuity and research, 
plenty of fibres are now at the disposal of the | In reporting on paper industry as represented at 


| manufacturer; in other words, the methods now | Vienna, we shall consider first the raw materials, 
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and 
or mechanical means; we shall also consider the 
making of paper properly so called, describing the 
machines required for the process, and, finally, w« 
propose to treat of the machines and apparatus ex- 
hibitedat Vienna for the rolling, cutting, drying, &c 


. i 
of the finished material 

As is well known, rags have long ceased to be} 
the materials exclusively used for the manufactur | 
of paper, but it is astonishing that the period during 
which other raw materials have been regularly 
used does not extend back to the last century, | 


when Schiffer, of Nirnberg, knew and applied | 
methods for manufacturing paper from wood. | 
We should have learnt even earlier how to do| 
this from the wasps and other insects, which have t 


always built their houses of vood-paper , as Her 
©. M. Schmidt, of Regenstein, in Bavaria, proved at | 


Vienna ad Ihe Chinese, Japanese, and th 
former inhabitants of Mexico, h ve known per- | 
fectiy Lf I how nn ke pay r from | 
fresh plan S Last ‘, tles, &c id | 
they have apy 1 t | n an excellent | 
manne! The exh ! iinese and Ja 





panese at Vienna showed to us, in rich collections, | 


the well-known products of this branch of their in- | 
dustry, and without saying more about it here, we | 
may mention that t! ‘collecti n of bamboo paper | 
from the province of Fochien contained fifty sorts 


of various qualities and prices, whilst the finest col- 
lection of rice-paper came from the province of 
Cantor ‘ 

From Japan we found the paper made of ‘“‘ Brous- 
sonetia exhibited by the Gibon district, whilst the 
paper made of string, from Myagy, and the leather- 
like paper from ‘Toyoka, were of great interest. ‘Thi 
paper-manufacturing company of Louisiana ex- 


hibited excellent paper vie of the plant Ramie 
(Bochmeria), and of Palmetto, whilst India showed 











paper and paper staff of bamb Agave americana, 
Alo# americana, Brot metia ‘Hibise s cannabina, 
Linum, Urena lobata, Guatteria longifolia, and | 
Bhs ba. Celn L coriacea, as exceedingly useful 
f e manufacture of paper, was exhibited from | 
New Zealand and from Algeria we have to men 
t the Espart » Alfa Agave, and Urtica; and} 
from Tunis and Egypt, Papyrus and Typha. ‘The 
department of bi | contained great treasures in | 
1 way of fibres, which have, however, not yet 
be pplied to the manuf of paper. In 
( ntra America ind ¢ ecially in Venezuela, 
attention has been drawn to the inner skin of 
Bertholletia ex nd the abundance of this 
waterial in these countries will be a rich source for 
} d try 

For the English paper manufacture, Algeria and 
Spain, however, now supply a large amount of the 
necessary raw material, this being derived from the 
plants known under the nan f Esparto and Alfa 


Classifying the most extensively applied fibres for 


the manufacture of paper according to their im- 


7 
' 
portance, we get the following scal 


l. Wood Sweden, Norway, Russia, France, we 


England, Germany, and Austria. 

2. Straw: Germany, Denmark, Sweden, Russia, 
Austria, Italy, France, Belgium, Holland. 
sparto: England, France, Spain, Portugal. 

apan, Kast Indies, England. 

serica, China, Japan, Italy. 
ute: China, Japan, America, 
and Fast Indi 8. 
op: Russia, Germany, France, 


umboo : China, 





ice and maiz 


seloium. 


nd palms: France, East Indies, 








9, Skin of mulberry-tree : Italy. 

10. Leaves of potato-plant : Austria, Ameri: 

Of rags of wool, cotton, 1 flax, there are used 
annually for the manufacture of paper 


Ot wi 120 million pounds f 110 million 
pounds of paper. : 
4. Of cotton, &§8 I lion rn nds f yr ) mill nj 
p unds of paper | 
c Of flax ai l hemp, 880 million pounds for 440 
milion pounds Ot | per 
Or, altogether, 1980 1 on pounds of rags for | 


1100 million pou ls of paper; to this have to b 
added for esparto, jute, agave, alow, rice, baml 


&e., about 220 mi pounds, sufficient for 110 
million pounds of paper, Iwo hundred million 
pe unds of paper ire made, and 20 million pounds of 
straw, and the same quantity of 440 million pounds 
of wood. According to statistical informati n, 


published by Professor Rudel, about 1980 million 


pounds of paper are yearly made and consumed, 
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afterwards their treatment by either chemical this quantity bei ing distributed over the 
| countries in the following ma 


lions of 
rounds 


Consumed. 


Pp 


Millions of 
Inhabitants. 





tured. 


Mi 








, Mexico, Central Ame 


here are consume l pe 





» Sweden and Norway 


at Et ‘uropean and. Asiatic 


Australia and d Isl an 


us at once, in the most striking 





manufacture of paper dur- 


Lhe names Es} arto and Alfa ay ply to the follow- | pected, that winds ranging from the south to the west 4 


and Lygeum spartum, which 


1862, Esparto is only exported from 
i i latter place the 
culture of this plant has been enormously extended 
i , which amounted 
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ey 
vedios {1d 1562 t to us tons, and in 1871 to 60,943 tong 


Spain supplies about double that quantity. Bot) 
countries exhibited at Vienna fine and well-selected 
samples; whilst we found in the Algerian depart. 
ment two other plants, namely, Ampelodesmog 
tenax, or Arundo festucoides, a kind of bamboo. 
and a species of palm, Chamaerops humilis, the 
leaves of which are also already exported in larg, 
quantities, . 
Nothing worth mentioning was to be found 
amongst the raw materials for the manufacture of 
paper exhibited by Italy. Austria showed pot ato 
plants, as a raw mate rial which is used in the works 
of Herr Jacob Spiro, of Rothredschitz, who found 
out, after many experiments, how to use this 
material, which is usually burnt on the fields 
Considering the extended ¢ ultivation of potatoes iy 
nearly all countries, the new methods of m: aking 
paper, adopted by Herr Spiro, must certainly be oj 
great interest, and probably commercial value 
Great interest is also attached to the manufacture of 


|paper for cigarettes from pure mulberry skin. 


carried out by Ritter von Zahony, of Podcova, near 
Gérz. In the silk- producing countries large qu 

titic s of the branches of mulberry trees are given 
as food to the caterpillars, and the remaining stems 
are generally thrown away. Ritter von Zahony 
however, has these stems collected, and uses the 

for the manufacture of paper. Good results shou id 
be obtained, considering the abundance of fibre 
in the branches. In six months during 1872, for 


linstance, 1500 cwt. of raw stems were collected, 


} 


ithese producing 230 ewt. of material. Such a 


example should be followed. 


WRECK REGISTER, 1872 
Tue so-called Plimsoll Commission, to which we 
drew attention (see ante page 401), has caused mu 
1] 


terest generally, but more especially in places situat 


the coast line of the United Kingdom. A report recently 
| issued by the Royal National Lifeboat Institution presents 


a series of facts well worthy of general study, and of great 
interest to those connected with our commercial marine 
Our remarks are simply confined to the report of wrecks ¢ 


ir own coasts during 1872, given by the above-named i 
| stitution, and by the Bo rd of Trade, 
a is well known that in our insular position there is 
8 ely any portion of our coasts free from danger at a: 


re thro mghout the year. The weather charts, published 
daily at the instance of the Meteorological Ds partment, 
and the adoption, to a certain extent, of Admiral Fitzroy's 
system of weather forecasts, and warning signals, have ma 
terially reduced the risks to which our coasting ships were 

usly liable. In this case forewarning is an essentia 
element of safety; although we fear that in many ins ; 
owing to pressure of the fishing season, &., the warnings 
given by the barometer, and the public signals, are often 
disregarded. Usually the south-west wind, which may be 
considered as the final branch in our islands of the atmo- 
spheric phenomena of the Gulf Stream, is prevalent for 
about two-thirds of the year on all but the north-east coasts 
of the United Kingdom, We are liable, in fact, to two 
posite influences. The standard winds we have to expe 
rience are those from diametrically opposite points of the 
compass, viz., north-east and south-west; all other winds 
are accidental, and result from influences caused by m 
fying circumstances. Hence it is exceedingly rare for our 
islands to experience a direct wind from north or south in 
the course of atwelvemontb. 

Commencing with January, 1872, it appears tha 
winds then prevailing ranged from south-east to west, and 
or some months this range of wind was predominant 
Consequently our south, south-western, and westerly coasts 
were most notable for shipwrecks. During the whole year 
the total number of vessels was about 2400, with a tounag 
of about 580,000 tons, risking destruction, and there was 
an increase in the number of wrecks over 1871 of 454. It 
also appears that of the 2400 (actually 2381) ships, 1878 
belonged to our islands, and 430 belonged to foreign Stat 
the differeace in number (73) not being ascertain 4 in re- 
gard to nationality. The winds most destructive to shipping 
on our coasts during 1872, with attendant wrecks, &c., 
give the following statistics: North wind resulted 
casualties; N.N.E., 71; N.E., 87; E.N.E., 52. Turning 
to winds of a more southerly direction we find that thos 
were damaging as follows: East-south-east, 23; S.E., 1"! 
S.S.E., 91; 8.,117; S.S.W., 233; S.W., 807; W.5.W 
173; W., 182; W.N.W., 91; N.W., 97; poe N.N.W., 44 


Taking the wind, therefore, as a sole indication of dat 





: ; “hima 
|} to our coasting marine, it appears, as would be justly ¢ 


the most productive of danger. } 
Bearing these facts in mind it would appear at first sig®* 





that the mere force of ag Atlantic wave, driven on to our 

asts, might sufficiently, with the concomitant, and ¢ 
necessary accor sposieaas a south to west wind, ac ‘ 
for a majority of our coasting casualties. But that would 
give only a very partial theory of our wreck register 
Many other questions of importance are involved, 45, for 
the 


example, tonnage, frequency of voyage, condition of t 
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vessels, and the character of their cargo, with a variety of 
miscellaneous matters too numerous to state. It appears 
that out of the actual total of wrecks (1958) about 409 
were from collisions, and 1549 were caused by wrecks and 
other casualties not arising from collisions. A great in- 
crease appears in reference to casualties in 1872 over 1871 
other than from collisions. The number of such casualties 
in 1871 was 1224, against 1549 in 1872, showing an 
increase in the last year of 825—a suggestive item for the 
consideration of the Plimsoll Commission. It appears that the 
anoual average for the United Kingdom, 1866.72, of wrecks, 
apart from collisions, resulting in total losses was 472, 
and for casualties of minor character, 748; while, in 1875, 
the losses were stated at 439, and casualties of less im- 
portance have a total of 1110. Doubtless many of the 
causes of this large increase must be ascribed to pure stress 
of weather, but of the total losses 56 occurred from the de- 
fective character of the vessels, and out of that number 40 
were lost through being utterly unfit for going to sea at all. 
Carelessness, overloading, and other prevyentible causes ac- 
count for the loss of about 100 vessels. In the minor 
casualties, amounting to 1110, as above stated, about one- 
fourth resulted (229) from sheer carelessness, and 157 from 
defects in the ship's equipments. In eleven years pre- 
ceding 1872 the total loss of vessels, coasting in the United 
Kingdom, from preventible causes was 580, while, in 1872 
were similarly lost. In the preceding eleven 





alone 56 


years partial loss occurred to 812 ships, while in 1872 | 


there were 157 occurrences of that class. This fact still 
further indicates the necessity of a rigid survey of our 
mercantile marine. 

From a careful analysis of the repprt it appears that 
the majority of the casualties lay at the door of British 
registered ships, Of 2381 vessels wrecked on the coast of 
the United Kingdom in 1872, there were 1097 in ballast or 
colliers, 95 were fishing smacks, and 1189 had various 
cargoes, 722 British ships in the foreign trade were lost or 
damaged, and 467 foreign vessels unknown made up the 
amount to 1189 above stated. The disasters to new ships 
bear a high proportion to the total, as in 1872 no less than 
211 wrecks occurred to vessels: of this class, and 374 to 
ships of from three to seven years old. Of the 2381 vessels 
lost or damaged in 1872 on our coasts, 649 were schooners, 
showing the peculiar nature of certain shipping trades; 211 
were steam vessels, 357 were brig-rigged, 409 were barques, 
124 were smacks, 242 brigantines,-and 88 rigged as ships, 
the remainder being nondescripts. In regard to tonnage, 
911 were under 100 tons, 837 ranged from 100 tons 
to 300 tons, 418 were from 800 tons to 600 tons, and 216 
exceeded 600 tons. Hence it appears that the tonnage of 
our coasting vessels is generally small, while it is doubtless 
a fact that their equipment is, in many cases, deficient. 

As regards the amount of wrecks on different parts of 
our coasts, it appears that the direction of the wind has 
much influence, combined with causes to which we have 
already called attention. During 1872 there were 885 
wrecks and casualties on the east coast,'276 on the south 
coast, 516 on the west coast, so far as England was con- 
cerned. The north and west coasts of Scotland figure to the 
extent of 44, and the Irish coast generally at about 200. 
But a careful study of these facts leads to the conclusion 
that, independent of avoidable circumstances, the wrecks 
and casualties above stated may be traced to the amount 
of business transacted in the sea-districts to which we have 
called attention. It has been our good, and sometimes evil 
fortune, to have been at sea off our coasts in all classes of 
vessels, rising from a herring fishing hoat toa first-class 1000- 
ton steam vessel, at all times of the year for the last quarter 
of acentury. In three instances the variation of the compass 
due to evil loading of iron cargo nearly led to serious dis- 
asters. On one occasion in a fog, passing from Ayr to 
Campbeltown across the Firth of Clyde, the compass varied 
a trifle over 120 degrees from the magnetic meridian, the 


sun setting to all appearance in the east-by-south instead 
of south-west: In this case a heavy load of bar iron was 
taken on board an hour or two before sailing. In another 


instance, on the east coast between London and Edinburgh, 
we noticed a deviation of more than eleven degrees in the 
three compasses placed at the stern, amidsbip, and the bow 
respectively, and we were only awakened to extreme danger 
by the passage of a spar over our head a little south of 
Lowestoff. We might multiply instances of the same kind 
that we have had personal cognizance of, and in such a 
limited experience might point out a series of charges of 
carelessness disgraceful to our coasting system. It seems 
that the line of coast, extending from the Tyne to Yarmouth 
shows a fearful amount of casualties and wrecks. Almost 
the whole of the shipping business carried on in this line 
consists of goods traffic, including coal, manufactures, &c., 
in transit to the South of England, and various parts in 
north-west Europe. Passengers, as a rule, are by no means 
Dumerous on this route, hence little attention is paid to the 
casualties, so far as the public press is concerned, unless 
some extraordinary catastrophe occurs, Precisely the same 
rule occurs on railways; the accidents from goods trains 
generally escaping public notice. 

Our present lighthouse system requires a careful revision. 
At many parts of our coast it is dangerously defective in 
cases of fog, which prevails during, at least, from the end 
of September to the middle of March yearly, on nearly all 
our coast line. The reckless manner in which our east- 
coast steamers pursue their journey during that season 
makes it a matter of surprise that so few collisions, com- 





paratively speaking, occur. The establishment of steam 
trumpets on land, and the use of steam whistles at sea, has 
been much neglected. The greatest carelessness in regard 
to ships’ lights is also noticeable. Bad and defective as our 
railway signalling system still is on some lines, that in the 
sea-road is infinitely worse, and consequently we are pre- 
pared to expect serious results of shipping casualties in re- 
gard to the loss of life during 1872. 

According to the report, the total number of lives lost 
on or adjacent to the shores of the United Kingdom in 1872 
was 590, or about 16 per cent. less than in 1871, Of this 
total 487 were lost from British, and 103 from foreign, 
vessels. In the foundering of the ships 87 were lost, 67 
from collisions, and $25 through stranding, the remainder 
lost being due to a variety of causes not incidental to pure 
shipping accidents. The greatest loss of life occurred in the 
channels between England and Ireland, where the largest 
amount of emigration and foreign traffic is carried on. 

We are glad to notice that the Board of Trade has lately 
been more active in the survey of vessels before proceeding 
to sea. Thanks to Mr. Plimsoll, they have been stirred up 
to duty and diligence. Our opinions on this question were 
fully stated in our issue of November the 14th. It is well 
known that no safety at present exists on the part of un- 
derwriting, which is in a similar condition to our fire as- 
surance system. An occasional heavy loss leads to an 
enormous increase in both businesses, and frequently is their 
chief encouragement. But the loss of human life is irre- 
parable, and its prevention becomes the moral duty of 
society, which must step in with legal authority when 
commercial interests fail as a guarantee. 








OVERHEAD STEAM CRANES AT 
MIDDDLESBROUGH DOCKS. 


Tus docks, which have recently been made by the North- 
Eastern Railway Company to accommodate their greatly 
increased shipping traffic, possess many points of interest and 
novelty, prominent amongst which is the system of steam 
cranes employed, a system which we illustrate on page 436 of 
the present number. ri 

After careful consideration, on the part of the dock au- 
thorities, of the various types of fixed, steam, and hydraulic 
cranes in general use, it was found that no fixed crane could 
be kept constantly employed at Middlesbrough on account of 
the great variation in the length of the ships, steamers, &c., 
while, furthermore, as the total area of quay room would be 
in the first instance, somewhat limited, the space oceupied 
by a fixed crane would be attended with serious inconvenience. 
The same objection existed to the adoption of the ordinary con- 
struction of portable crane, involving a separate line of rails 
for them to travel on. There was also the further condition 
that the cranes must be capable of loading and ee 
vessels, the sides of which were 16 ft. to 20 ft. above the ~ 
of the quay, as rapidly as lighters, which would frequently 
be 20ft. below the quay level, and that in both cases the 
driver should have a clear view of his work. Under these 
circumstances it was decided to state the leading conditions 
to various manufacturers of cranes, and invite them to give 
tenders and prices for what appeared to them best adapted 
to fulfil these conditions. 

The design adopted was that sent in by Messrs. Appleby 
Brothers, of London ; this design, as will be seen from the en- 
graving, consisting of a travelling staging or gantry, on which 
is mounted a steam crane of the same construction as that 
sent by the firm to the Vienna Exhibition, and which is in 
successful use at so many of the docks and harbours in this 
country and on the Continent. 

The travelling staging or gantry of each crane has a 
span of 23 ft. centre to centre of rails, one of the latter 
being laid close to the edge of the quay, and the other 
in the 6 ft. between rails. The clear wight is 17 ft. 6 in., 
which allows the uninterrupted circulation of locomotives, 
and all kinds of rolling stock on each of the two lines 
of rails which are spanned by the gantry. The travelling 
wheels are 12 ft. centre to centre. The framing is com- 
— of a pair of timber uprights, braced and strengthened 

y cast-iron brackets, and two wrought-iron plate girders, 
which are connected to the tim uprights by four 
wrought-iron plate brackets, strengthened with angle irons. 
A strong carriage, with the necessary roller path and 
brackets for the gear required to transmit the travelling mo- 
tion, which will shortly be referred to, is firmly bolted at 
the extreme end of the girders nearest to the dock, while the 
girders are planked over so as to form a store for coal and 
water. The crane, and the whole of the substructure, is de- 
signed for a working load of 5 tons at the maximum radius 
of 21 ft. from centre of crane post to the ange line of the 
lifting chain, while the crane itself is, as has already been 
stated, of precisely the same construction as those which 
have given satisfactory working results elsewhere, with ap- 
= for altering the radius by steam from a maximum of 

4 ft. to a minimum of 14 ft. 

The travelling motion is transmitted from the crane engines 
by suitable gear and shafts to the travelling wheels, and 
warping drums or capstans are fitted on a countershaft on the 
inner side of each frame, so that these warping drums can be 
driven independently of the travelling wheels, and they are 
used for moving the trucks into position.below the crane, as 
they are required for Joading and unloading. ‘This simple 
addition is found to effect a very large saving in manual 
labour and time, which, it is estimated, amounts to at least 
8001. per year, because, without this appliance horses and 
locomotives must be kept constantly employed, involving 
working expenses and wear and tear, in addition to the 
maintenance of the road, whilst with the capstans the trucks 
are brought into position by the men employed in stowing 
and slinging, with no further wear and tear of road than that 
due to the paying load. As it was decided to adopt this 


system of crane throughout the dock, the two lines of rails 
spanned by me ents on ee with crossings at such in- 
tervals as will of either line being used for full or empty 
trucks, or in fact partially for both pur if desired. 
Another great advantage which has demonstrated by 
practice is, that the cranes can be so readily concentrated at 
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wing of cranes are brought to 
steamer — three hatehways; this 
is evidently a most im egg se 
shippers, especially circumstances which so frequently 
be over eet yp gin Seicealiy bart lift. The 
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cranes were tested with the Banc workin toad of 5 tone, 
and uentl on when each crane diivered 50 tons 
per hour from into the steamer’s hatchway. 

The arrangement we have described may be modified with 
advantage under some conditions by making the crane 
portable on ite gantry, so that it will travel from end to end, 

the other motions being retained, the travelling motion in 
that case being transmitted through a square rhaft with 
tumbler bearings. This construction is especially valuable 
for use on a jetty where vessels lay on each side; to suit 
these conditions the gantry is made to span the whole width 
of the jetty, and to travel over the ordinary lines of rails and 
roadway. Another modification of the system consists in 
having the crane fixed on an ordinary overhead traveller 
gantry, or it may be made to travel across the gantry; in 
such a case the fixed staging may be scdetracted of square 
timber, or of columns and girders; this clases of travelling 
crane has been rather extensively used in the construction 
— works and large buildings 

t might at first sight appear that the road to carry these 
cranes must be of unusual strength, but on further consider- 
ation it will be seen that this is not absolutely necessary, be- 
cause the base obtained is so large that there is compara- 
tively little strain on the road, in fact, probably no more 
than on a line of rails of the ordinary gauge, earrying & 
portable crane of the usual type working the same loads at 
the same radius. Several of these cranes have been in suc- 
cessful operation for some time past, and a number more are 
in course of corstruction for the Middlesbrough Docks. 

The system evidently has great advantages under the con- 
dition how named, as well as for working in crowded rail- 
way stations or in stone quarries, timber yards, &c., and it 
ap singular that an arran nt at once so simple and 
efficient should, until now, not have been brought into more 
extensive use, especially for dock and railway traffic. 
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Tue American International Exnrpition or 1876.— 
The Philadelphia correspondent of the Times in a letter dated 
the 7th inst. writes as follows concerning the Exhibition of 
1876: “The plan of the buildings for the American Cen- 
tennial Exposition at Philadelphia in 1876 has at length been 
determined upon. A t deal of trouble has been taken to 
secure the best design for their purpose by the Centennial 
Commission. The matter was opened to general competi- 
tion, and 43 different plans were presented by architects 
in all parte of the country. From these, after consider- 
able examination, ten were selected, the designers of each 
being permitted to revise and alter the details, and having 
for this purpose access to all the others. There was then a 
second competition of the revised designs from which the 
successful plan was chosen. This design is by Calvert Vaux 
and G. K. Radford, of New York, being somewhat modified 
by details taken from a design furnished by Sims and Brother, 
of Philadelphia, The building is rectangular, 2040 ft. long 
by 680 ft. wide, with a greater width at the centre and ends 
extending to 962 ft. The governing dimension on the plan 
is a square pavilion 136 ft. on each side. The building itself 
is 15 of these pavilions long and five wide, there being 
octagonal open spaces between them, providing ample side 
lights. This plan covers nearly 43 acres, but it can be in- 
definitely extended if necessary. These pavilions have 
vaulted domes, the arches connecting them having 100 ft. 
opening, while the interior octagonal courts between them 
are 36 ft. in diameter. There are altogether in the plan 65 
of these pavilions. The three rows of pavilions in the centre 
of the plan will practically be a spacious vaulted ball 408 ft. 
wide by 2040 ft. long, while there is to be a similarly vaulted 
transept 408 ft. wide and 962 ft. long. The vistas, therefore, 
extend to 962 ft, and 2040 ft., there a views from end to 
end in all directions, and the committee who selected the 
plan say that the interior effect of such a building can be 
made more impressive than that obtained in any exposition 
building erected down to this time. The exterior view, how- 
ever, is not very 2 enon a The materials to be usec chiefly 
are iron for the main arches and brick for the gables. The 
structure, which can readily be erected during 1574 and 1876, 
it is estimated will cost from 3,600,000 dols. to 4,000,000 dols. 
There is also to be erected, as an adjunct, a permanent 
“ Memorial Hall,” a structure of elaborat hitectural de. 
sign, which is intended to remain progr ed on the Ex- 

ition Grounds in Fairmount Park after the otber build- 
ings shall have been removed. This Memorial Ha‘) will be 
used as an Art Gallery during the exposition, and wiil cover 
about an acre and a half. Its design was fina!ly determined 
upon yesterday, Collins and Autenreith, of |hilade! phia, 
being the architects of this part of the work. Some wodifi- 
cations are to be made, so that the hall wili be eem pleted in 
time for the opening of the Exposition. Work «ill begin as 
soon as possible upon all these structures, and there being a 
considerable number of building mechanies and labourers now 
out of employment in Philadelphia, this extensive operation 
will be entered upon at the right time to aidthem. Of the 
main building, 86 acres will be devoted to the industrial exhi- 
bition, and ot structures are contemplated, so as to have 
a separate prcwreret hall covering ten acres, and an agricul. 
tural department of five acres. There also will be a Jarge con- 
servatory. The General Director of the Exposition is Alfred T’. 











Goshom, of and the opening is to be on the i9th 
of April, 1876, the anniversary ot the Battle of Lexington. 
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We illustrate, on this, and the opposite page, a saw 
frame for cutting logs, which may be taken as the type of 
these machines as made by the leading manufacturers in 
Austria and Germany, and of which many examples were 
found in the Machinery Hall of the Vienna Exhibition, 
although Messrs. Wannieck and Co., of Brunn, the makers 
of the machine we illustrate, did not exhibit one. 

The form which has recently been introduced in this 
country by the principal makers of wood-working ma 
chinery, under the name of the portable log frame, is as 
yet unknown as an article of manufacture on the Continent, 
and, as will be seen from the ac ompanying engravings, 
the log frame is mounted upon heavy foundations. The 
machine consists of two pairs of standards, placed far 
enough apart to admit of the saw blades being carried 
between them. Near the bottom of these standards a shaft 
runs in suitable bearings, carrying a fast and loose pulley, 
from which motion is transferred to the pairs of cranks at 
the ends of the shaft, from which connecting rods ascend, 
and take hold of the crosshead to which the upper ends of the 
blades are fastened. This, as well as the corresponding 
lower crosshead, slides in suitable guides formed in the vertical 
standards, as shown in the section on the present page. 

The same view also shows the position of the four serrated 
rollers, between which the timber is fed into the saws, and 
all of which are driven, a speciality in these Continental log 
frames. It will be seen that the lower pair of rollers run 
in fixed bearings, and the shafts on which they are mounted 
carry at one end spur wheels gearing into a common pinion 
fast on the silent feed wheel shaft. Motion to this 
is given in the mode shown in the side elevation of the 
machine, from a pair of levers connected with the top cross- 


head of one of the side connecting rods. A means of ad- | 


justing the rate of feed is provided in the screw and regu- 






























































lating hand wheel. The opposite end of each of the lower 
feed rollers carries a bevel wheel that gears into a correspond- 
ing pinion mounted on a vertical shaft, the upper part of 
which is provided with a keyway, in which slides a block 
carrying a similar pinion gearing into a bevel wheel on the 
end ofthe shaft of the upper feed roller. It will thus be 
evident that in whatever position this lathe may be, it will 
be always driven from the lower roller. As will be seen 





from the side elevation and section, these upper rollers have 
bearings that slide in suitable openings in the frame, and 
they are also attached to brackets carrying small toothed 
wheels, engaging in vertical racks bolted to the frames. 
By means of suitable gearing on one side of the machine, 
the upper rollers may be raised or lowered to any desired 
position, and detents are provided to hold them at avy 
point. 
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VERTICAL LOG FRAME. 


CONSTRUCTED BY MR. FRIEDRICH WANNIECK, ENGINEER, BRUNN. 
















































































































































































DRAINAGE AND SANITARY FITTINGS 
OF THE VIENNA EXHIBITION. 

One of the most important of the many arrange- 
ments which received the attention of His Excel- 
lency Baron Schwarz-Senborn, the General Director 
of the Exhibition, for the accommodation of its 
host of visitors, and for its preservation from in- 
sanitary influences, was the establishment of a num- 
| ber of retiring-rooms in the Industrial Palace, and 
|in the open grounds, and also of a system of drains 
‘for removing the sewage therefrom, as well as from 
| the restaurations, pavilions, and other buildings— 
the well-arranged and abundant water supply laid 
down at all parts affording facility for the perfect 
working of the fittings and drains. Early, there- 
fore, in 1872, His Excellency contracted with Mr. 
George Jennings for providing and fixing his patent 
water-closets, lavatories, and urinals in the 
several retiring-rooms, and for laying the system of 
drains; and Mr. John Phillips was despatched to 
Vienna, as engineer, to arrange and execute the 
works, under the direction of Professor Ritter von 
Grimburg, the chief of the mechanical] engineering 
section of the Exhibition. 

It was intended at first to use the New Danube 
Regulation Canal at the back of the Exhibition for 
the drainage outlet. But, owing to the absence of 
a stream therein at the time—the work being then 
| incomplete—it was deemed prudent not to do so, 
| but to use the Danube Canal instead. This isa 
| swift stream, a branch of the Danube itself, run- 
| ning eastward at the boundary of the Prater, three- 

quarters of a mile from the south front of the Ex- 
hibition. When the locations of the several build- 
|ings and retiring-rooms, and the exact position of 
|the drainage outlet were determined, plans and 
| sections of the system of drains, showing their 
| courses, inclinations, depths, and sizes, were pre- 

sared by Mr. Phillips, and, these being approved 
by Professor Grimburg, the works in accordance 
| therewith were commenced. 

By reference to a record of the levels of the 
| Danube Canal for a number of years, it appeared 
| that it was subject to a rise and fall of about 12 ft., 
its highest level having been nearly 9 ft. 6 in. above, 
and its lowest 2 ft. 6 in. below, the city datum. It 
also appeared that the Palace floor was 16 ft. 6in., 
and the ground along ite front and back 12 ft., above 
‘| this datum, Consequently the floor was 7 ft., and 
the ground only 2 ft. 6in., above the highest flood 
level in the canal. From this it was evident that, 
to lay the drains at sufficient depth to carry off the 
sewage from the retiring-rooms, pavilions, restau- 
rations, and other buildings, and with sufficient fall 
for it to flow without depositing, they would be 
| subject to long periods of flooding, and that, as no 

head or pressure of water could be gained to pro- 

| duce an outward current, so as to force the sewage 
through the water lying in the drains, they would 
soon choke up. 

In order, therefore, to give the drains ample 
| depth and fall, to prevent them from being flooded, 

and to produce a constant flow of the sewage along 
ithem, and a discharge of it at the outlet, it was 
| determined, after mature consideration, to place the 
main drain at the outlet one-fourth of the rise of the 
| stream above its lowest level, namely, Gin. above 
the city datum, or 9 ft. below the highest flood 
\level, and 11 ft. Gin. below the ground in front of 
|the Palace, to fix a valve on the outlet, aud to pump 
|up the sewage when the stream in the canal was 
| above the outlet. 
| The arrangement by which this plan was carried 
| out was as follows: At a short distance back from 
} the canal, and in the line of the main drain, two 
| 10-ft. cylinder reservoirs of wood staves, 20 ft. in 
|length, were sunk 6 ft. below the level of the main 
| drain, one for receiving, and the other for discharg- 
ling, the sewage. A 15-in. pipe was fixed between 
| them, opposite to, and level with, the drain, with a 
| valve hung on its outlet end in the discharging re- 
|servoir, and a ]5-in. pipe was laid from this reser- 
| voir into the canal, with its outlet carried 2 ft. under 
| the lowest water level therein. When, therefore, 
| the stream in the canal was above the main drain 
; emptying into the receiving reservoir, its pressure 
| closed the valve in the discharging reservoir, and, 
| by means of a 10 horse power steam engine and a 
| 6-in. centrifugal pump, the sewage was lifted from 
the former into the latter, whence it flowed by its 
own gravity through the pipe into the canal ; and 
when the stream therein was below the drain in the 
receiving reservoir, the valve was opened, and the 
sewage passed direct through both reservoirs into 
the canal, 
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In determining the sizes of the main drains, two 
material points presented themselves for considera- 
tion. The first was to reduce the cost of the drains, 
and also that of pumping up the sewage, as much as 
possible. The second was to give the drains such 
gradients and sizes that, while the sewage streams 
should have sufficient velocity to prevent the 
matters in suspension from depositing, they should 
fill the drains, and so prevent the sewage itself from 
emitting offensive gases. The first was accom- 
plished by excluding from them the rainfall from 
the roofs and surface, the water in the subsoil, and 
the waste and condensing water from the steam and 
other engines in the Machinery Hall, the whole of 
which water, if it had been admitted into them, 
would have increased their capacities threefold, 
and correspondingly increased their cost, as well as 
that of pumping. ‘The second was accomplished by 
giving the drains such gradients that the sewage 


SO ft. pr 4 





was discharged with a velocity of about 
minute, that velocity having been found by the 
engineer to produce sufficient energy in highly- 
diluted sewage from closets to prevent it from 
depositing, and providing such capacities that they 


were nearly always running full 

With regard to the water from the roofs, sur- 
faces, and engines, which was comparative ly clean, 
separate provision was made for discharging it by | 
small pipe drains, which were laid from the rain 
pipes, the gullies, and the engines, into dry brick 
wells sunk through the subsoil into a stratum 
beneath, which, as it consisted of large shingle and 
small boulders, readily received and dispersed it. 
lhis stratum was, moreover, in free communication | 
with the beds of the Danube and Danube Canal. 
and therefore was always charged with water from 


these streams; in fact, it formed an underground 
lake, which was practically inexhaustible. It was} 


from this source that the water was obtained for the 
vines in the Machinery Hall and 
wy the fire-mains: for the 
walks, 


steam and other en 
elsewhere; for ch 
fountains: for watering the roads, avenues, 
floors, lawns, and plants; for the oflices, restaura- 
tions, and pavilions; for the retiring rooms; and 
for flushing the drains. 

before describing the drains as laid down, it may 
e extremely loose nature 





be observed that owing to tl 
of the subsoil, which consisted of sand, gravel, and 
beds of small shingle, like peas and beans, it was 
necessary to use great precautions in exeavating 
avd strutting the trenches for the drains, so as to 
sides from falling in and burying the 
workmen. Hence, in order to avoid this the en- 
gineer was compelled to send to England for a 
number of men skilled in thia kind of work, whom 
he distributed among the native workpeople. These | 
latter consisted of Austrian, Hungarian, Bohemian, 
Sclavonian, and Italian men and women, who wert 
employed for more than six months—the men in 
digging and aiding to strut the trenches, and lay the 
pipes, and the women in filling in and ramming th 
ground as the pipes were laid. ‘The following was 
the system of drains as laid down. 

From the pumping station near the Danube Canal 
a main 15-in. drain was laid northward across the 
Prater, and along the Central or Kaiser Allee, to 
near the south front of the Palace for a length of 
about 4000 ft., and with a fall of ] in 1000 Into 
this drain a 6-in. drain was laid from the retiring- | 
rooms, near the Post-Office, the length being 600 ft., 
and the fall 1 in 300. 

At the upper end of the 1]5-in. drain a curved 
double junetion was formed of brickwork in Port- 
land cement. From this junction two 19-in. drains 
were laid—one eastward and the other westward 
along the Elizabeth Avenue, parallel with the Palace, 
the length of each drain being 1250 ft.. and th: 
fail 1 in 800 Into these drains 6-in. drains 
were laid from the Kaiser Pavilion, the Jury 
Pavilion, the two retiring-rooms in the Palace, 
east and west of the chief central entrance, the two 
retiring-rooms in front of the Palace towards its | 
id the Russian, French, 
Italian, Swiss, and Liesinger restaurations. 

At the upper ends of the ]2-in. drains curved 
» formed of brickwork in cement. 
From the eastern junction a 9.inch drain was 
continued in that direction for a length of 650ft 
aud with a fall 1 in 400. Into this drain 6-in. | 
drains were laid from the Police Station. the | 
Egyptian, Turkish, and Persian pavilions, and th 
lurkish Restauration and coffee divans near th 
south-east end of the Palace. Also from th 
western junction a 9-in. drain was laid in that 
direction for a length of 400 ft., and with a fall of | 


prevent the 





east and west ends, 


junctions were als 





|northward past th 





1 in 400. Into this dr 
from the Hungarian, the Pilsner Actien, the Pilsen 





Birgerlich, and the American restaurations, near | 


the south-west end of the Palace. 

The foregoing drains 
drainage of the several buildings along the south 
front of the Palace. * It would be impossible for 
drains to be subject to a greater ordeal to keep 
them free from deposit and clear than these were, 
especially the western ]2-in. and 9-in. branch, and 
ts 6-in. tributaries. At the Liesinger, the 
Hungarian, the Pilsner Actien, and the Pilsen 
restaurations tens of thousands of 
opening to the clos- 


Birgerlich 
persons dined daily from the 
ing of the Exhibition. Sometimes as many as ten 
thousand persons dined, and twenty-two thousand 
five hundred seidel glasses of beer were drank per 
day at the Pilsner Actien alone; and proportionate 
numbers of persons dined, and glasses of beer were 
drank, at the other restaurations named, except the 


| Hungarian, where the staple drink was wine from 


Ilungary. Hence the quantity of sewage that came 
from these places, particularly washings, refuse, and 
fat from the kitchens, was enormous. In the drains 
from the kitchens special traps were provided by 
the engineer for intercepting the refuse and fat. 
jut so great and continuous was the cry from the 
crowds of diners for ** Kellner, Speisen, and Bier,” 
that no one had time to attend to them, or, indeed, 
to anything but the demands on the kitchen and the 
beer-barrel. Now and again one or the other of 
the tributary drains would stop up, and then came 
a dead-lock at the closets and the sinks, and a 
request from the restauration proprietor for the 
immediate attendance of the ** Ober Ingenieur.” 
I pon opening the drains they were invariably found 
to be stopped by a pair of trousers, a pair of stock- 
ings and n newspape r, some table napkins, some 
dish-eloths and brushes, some large pieces of meat 
and bones, or some broken beer-glasses, which had 
heen forced through the closets and sinks; and 
bushels of fat were taken out of the drains, as well 
as out of the reservoirs at the outlet. 

From the junctions at the upper ¢ nd of the 12-in. 
drains, already mentioned, two ¥-in, drains were con- 


tinued northward across the Palace, one to its 
north-east end, and the other to its north-west end, 
the length of each being about 1100 ft., and the 
fall | in 600: and into these drains 6-in. drains 
were laid from the retiring-rooms in the Palace at 
those places. From the 9-in, drain, at the north- 
west end, the same size drain was continued thence 
west end of the Machinery 
Hall, and along the back thereof for a length of 
1300 ft., and with a fall of 1 in 500. Into this drain 
6-in. drains were laid from the British Commis- 
sioners’ Pavilion, the Police Station, the Vienna 
bakery, the English Restanration, the retiring-rooms 


lat the east end of the British Agricultural Hall, the 


three retiring-rooms atthe back of the west half of 
the Machinery Hall, the British Workmen’s Houses 
ind Laundry, and the Vienna Buffet. Also from 
the 9Y-in. drain at the north-east end of the Palace 
the same sized drain was continued westward along 


completed the sewage | 


| tight. 


the back of the Palace for a length of 600 ft., and | 


with a gradient of lin 600. Into this drain 6-in 
drains were laid from the Police Station, the Silber- 
egg Restauration, and the retiring-rooms at the 
back of the Schwarzenbe ry Pavilion. 

The foregoing were the whole of the drains which 
discharged the sewage produced in the Exhibition 
into the Danube Canal. ‘Their sizes and lengths 
were as follows: 15in., 4000ft.: 12inm., 2500 ft. : 
Yin., 5500ft.; 6im., 5in., and 4in. together, 
13,000 ft. ; making a total length of 25,000 ft. 

Brick shafts, 2 ft. 
20 yards apart, were carried up from the main 
drains, at the junctions and other convenient places, 
to the surface, for examining, ventilating, and flush- 


ling them. ‘The ventilation was effected through 


perforations in the shaft covers at the surface. No 
other provision was found to be n cessary, for, 
owing to the almost perfect clearance of the drains 
daily by the copious and continuous flow from the 


| retiring-rooms, the restaurations, and other build- 


ings, which nearly and sometimes entirely filled 
them, deposit and dees np sition were avoided, 
little or no effluyium was engendered, and conse- 
quently no smell was ever perceptible from them. 
Occasionally strong flushes of water were sent 


|through them from hose put down the shafts from 


hydrants near at hand on the water mains. The 
total length of the main drain and the western 
branch was 765  ft., and the total fall 10 ft. Float- 
ng substances, which were discharged down the 


—=—=s 
ain 6-in. drains were laid | closets at the head of this drain, passed through 


into the reservoir at the outlet in 1] hour and 35 
minutes, equal toa velocity of 80 ft. per minute 


j nearly. 


Before dismissing this part of this article, it may 
be remarked that, owing to the extremely flat 
gradients that could be given to the main drains, jt 
was necessary, for their efficient working, that th. 
pipes should be laid accurately to the gradients, 
and that the joints should be made perfectly water- 
With the short, or 2-ft. stoneware drain 
pipes, andthe much larger space in the socket end 
than the size of the butt ends, as now manufactured 
strict conformity to the requirements referred to 
was most difficult to attain. This gave the ep. 
gineer great anxiety and trouble, as the success of 
the work mainly depended upon it. He therefore, 
from a spirit level on the surface, put in the ex 
gradient of each drain at every 10 ft. or 12 ft., and 
had, as far as was practicable, the joint of each 
pipe filled fall all round with Portland cement, and 
pointed, and the inside frill of cement removed a 
drawn out as each pipe was laid. By this mx 
an unchecked flow of the sewage streams was 
sured and maintained, and very little of the liquid 
was lost by leakage. 

Engineers experienced in sewerage works ki 
that, as the 2-ft. stoneware pipes, as usually made, 
necessarily produce a multiplicity of joints, aud 
the large and irregular space in the sockets ca 
a drop at-the bottom and top of the j 
checking the flow of the stream, reducing 1! 
bore of the drain, and preventing the joints frot 
being made water-tight without a deal of trouble, 
no drain can be laid so even and uniformly cylindrical, 
and so water-tight at the joints as it should | 
What really is required is that the pipes should bx 
in lengths of 3 ft. and 4 ft.—they are so made in Ger- 
many and Austria—which would reduce the number 
of joints one-third and one-half, and that t! 
socket and butt ends should be formed so that when 
they are put together a part, all round, should fit as 
accurately as a ground stopper in a bottle. 1 
bore of the drain would then be regular and con- 
centric, and the joints air and water-tight. In 
Belgium a stout india-rubber ring is slipped into a 
slightly fluted groove formed near the butt end of 
each pipe. When the pipes are laid the projecting 


rings press tightly against the sockets, sealing the 





joints and insuring the cones utricity of the drain. 
It may also be remarked that, had the main 
drains been made much larger than they were, or 
large enough to discharge the rainfall and engine 
water as well as the sewage—the gradients and 
quantity of sewage rem ning the same—the streams 
would have been so spre ad, lowers d, and weakened, 
and so exposed to the action of air in the drains 
that doubtless deposit would have ensued, and 
cffensive gases emitted. And then, to absorb or 
carry “off the gases, trays of charcoal must hav 
been placed in the shafts, or ventilating pipes con- 
tinued upwards from them into a higher stratum of 
the atmosphere, It was demonstrated in the cas 
of this drainage, as it often has been in similar 
cases, that the nearer the capacities of sewers are 
made to the quantitic s of se wage to be discharged 
by them—taking care to give the streams, by tl 
inclinations and contracted form of the sew 


| sufficis nt velocity to prevé nt deposit the less will 


Gin. square, and from 100 to} 


be the emanation of gases from the sewage, t 
freer will be the sewers from such gases, the icss 
will they act as retorts to convey, by the h 
drains, typhoid or other zymotic disease germs 
amidst the living, and the sweeter will be the air 
within and surrounding the houses in connexion 
with them, 

There were twe nty-four sets of ré tiring-rooms, 


twelve for ladies and twelve for gentlemen. 1% 
were in the Palace, two in the building near tl 


Post-Oflice, and eighteen in specially constructed 
pavilions in the open grounds. Each set of root 
for ladies consisted of a reception, a lavatory, and 
a closet-room; and each set of gentlemen's of 4 
reception, a urinal, a lavatory, and a closet-room 
The rooins were approached in the ord r named; 
and were large, lofty, well lighted, and well vent'- 
lated at both ends. 

The lavatory basins were “ Jennings’s patent 
tip-up,” fixed mostly in pairs, and some in threes 1! 
a semicircle, with polished marble and enameli 
slate tops and back skirtings carried on ornamenta 
wood.cased stands, In each ladies’ lavatory-room 1 
the Palace there were four pairs of these basins; 
and in each gentlemen's room three pairs and a 
range of five. There was also a separate tip-up 
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—— 
pillar lavatory in these rooms. In each ladies’, as 
well as gentlemen’s, lavatory-room in the open 
crounds there were two pairs, vis-a-vis. 

~ "The water-closets were “ Jennings’s patent 
closets,” provided with polished mahogany seats. 
[here were ranges of ten and six of these, vis-a-vis, 
in each ladies’ closet-room in the Palace ; and 
ranges of six and two, vis-i-vis, in each gentlemen’s 
There was also a range of seven in each 





J 
his staff of engineers also rendered most earnest 
and able assistance in carrying out this important 
work, 

The retiring-rooms were conceded during the Ex- 
hibition to Mr. Paiisens, of Vienna, whose charges 
were, in the Palace, for a lavatory or a closet 20 
kreutzers, equal to 4$d.; and for a urinal 10 kreut- 
zers, equal to 24d.; and in the rooms in the open 
grounds half the above. There were two female 


| straps. Two red leading lights on the shore marked the 
| entrance to the harbour at night. 

| The work of maintenance had proved very difficult, owing 
| to the great force of the sea. The superstructure bad been 
| damaged several times by storms during the winter months, 
| bat the breaches had in every instance been repaired in the 
| following summer. The foreshore had also constantly been 
lowered near the sea face of the breakwater by the sea, 
}and had only been maintained by continual deposits of 
| stone. 
| 


room ; . . | The cost of the works of construction and of maintenance, 
ladies’ closet-room in the open grounds, and a/ attendants in each set of rooms—one to take the | to 1872, had amounted to 1,274,2001., of which 67,200/. had 
range of four in each gentlemen’s room. Fluted | money and issue tickets, the other to receive the | been expended in repairs. The harbour was transferred from 
matched boarded partitions, 7 ft, high, divided the | tickets, wait on the visitors, and keep the fittings | the Admiralty to the Board of Trade in 1866. Tho engineers 


ts from each other. 
urinals were ** Jennings’s patent three-person 
<-person,” with central basin of galvanised 
partitions of enamelled slate, and iron foot 
iting Four ‘* three-person” were fixed in each 
of the three urinal-rooms in the Palace, and two 
-person” and one ‘‘ six-person” in each of the 
urinal-rooms in the open grounds, 
In the Kaiser Pavilion there were four separate 
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BRAYE BAY HARBOUR, ALDERNEY. 

At the meeeting of the Institution of Civil E ors, held 
on the 25th inst., Mr. T. Hawkegley, President, i¢ the chair, 
the paper read was an “ Account of the Construetion and 
maintenance of the Harbour at Braye Bay, Alderney,” b 
Mr. Leveson Francis Vernon Hareourt, M.A., M. Inst, ci. 
Of this paper the following is an abstract : 

The harbour at Alderney, “Je ed by the late Mr, James 


who sucvessively had charge of the works were, as engineers-in- 
chief, Messrs. Walker, Burges, and Cooper, Messra. McClean 
and Stileman, and Sir John Hawkshaw; and, as resident 
engineers, Mr. Parkes, Mr. Rhodes, Mr. May, and the author. 
The contractors for the whole of the works were Messrs. 
Jackson and Bean. 

The breakwater at Alderney, lying open to the west, was 
exposed to a far heavier sea than St. Catherine's breakwater 
on the east side of the island of Jersey. St. Catherine's 
breakwater, though built similarly to the original design for 
the Alderney breakwater, and stretching more than 2000 ft. 
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closets, three being of superior quality, and three Walker, Past-President Inst. C. was commenged in 1847. into the sea, had been maintained at a very slight expense, i 
tip-up pillar lavatories; and in the Jury Pavilion | The Admiralty intended, in the first instance, to make only « | *®4 3 ga yr had ae oF ggg ed mound since the : 
a range of three closets, two tip-up pillar lavatories, | small harbour, but subsequently gave directions for the en- completion of the works in 1856. ides being expose: to : 


<x white flat-back urinals, The British 
Commissioners’ Pavilion was provided with two 
separate closets and three lavatories, one closet and 
ivatory being specially fitted up in connexion 
Prince of Wales’s apartments, In the 

live of Egypt's Pavilion there were three 
closets, one of which, of special construction, was 
attached to the Khedive’s suite of rooms. ‘These 
closets, with seats, were quite a novelty to the 
Egyptians. They do not si¢ but stand on a broad 
stone step raised 4in, above the floor, with a hole 
|4in. in diameter near the back of the step, and 
a narrow slit, 4in. wide, coming from the hole 
the front. In the several restauration, 
mentioned, there were ranges of closets for 
lies, and ranges of closets and urinals for gentle- 

At the back of the Machinery Hall two sets 
of free latrines were provided for the male and 
female workpeople engaged in the Machinery Hall 


with the 


towards 


- Po et - , j 

nd in the open grounds; and fourteen ‘ six- | the level of low water, and built without mortar entirely with | , .- 1 1872. j " 7) @ i. 

person” urinals were distributed about the grounds | this stone, the intermediate space being filled with rubble; AGA, Laie, Mowe er eran moend sanded to ‘a 4 ‘Be 

i z ° zs 5 at assume a slope of 7 to 1 from the sea wall down to about a S| Se 
for accommodation of the visitors the batter of the sea wall being 9 in., and of the harbour wal) 0 &. balow leeeediarall Malins Uidte. shedeing at that depth ff 3) fa 

py 3 Pa ete ae : 4 in. to 1 ft. To protect the lower or quay level, which was d pring ; ited ¥ | 
Under the floors of the retiring-rooms in the] ¢ g : : to a slope of 1} to 1. In shallow water the change of slope s Bee 
os / eer ‘“ | 6 ft. above high water, a promenade wall was built on the k pl bout 15 ft. bel ls see, teat tho he * ‘ oe 
Pa and in the open grounds, drains were laid | sea side, about 14 ft. high, consisting of two masonry walls SOUm eben GUO 9 et ee eee ae tee eee ee = ' on 


from the lavatories, closets, and urinals, into general 
syphon-traps formed just outside the buildings; 
from the traps 6-in. drains conveyed the sewage 
into the main drains; and from over the outlets of 
the traps pipes were carried above the tops of the 
buildings for ventilating the drains between the 
raps and the main drains. The workpeople’s latrines 
were also drained into the main drains, as were 
several of the ‘‘ six-person” urinals in the grounds, 
lo all the lavatories, closets, and urinals in each 
set of retiring-rooms, there was an ample supply of 
Chis was taken to the fittings by branch 
pipes from a horizontal pipe laid behind the ranges 
closets, and carried up the angles of the room to 
two small cisterns placed apart in the roof, the 
ns being supplied from the main by a pipe and 
cocks in the usual way. By this arrangement 
pressure from the main, which was equal to 
tmospheres, was broken, and a moderated 
pressure, and an equalised supply, were obtained at 
all the lavatories, closets, and urinals. As the 
ly in the main was constant, immediately there 

was a draught at a lavatory or a closet, the water 
t isterns sunk, the ball-cocks opened, and the 
quantity that was drawn off flowed into the 
erns. Even when there was a simultaneous 
lraught at two or three lavatories or closets, the 
lantity and pressure in the pipes descending from 
erns always gave the required supply and 

atory and closet basins. Water was 


water 
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largement of the scheme. In 1858 the design, thon in course 
of construction, consisted of a harbour of 150 aeres, with a 
depth of water of 3 fathoms and upwards, sheltered to the 
west and east by two breakwaters. The western breakwater, 
about 4700 ft. in length, had been constructed, batthe eastern 
breakwater was abandoned, and the harbour was conse- 
quently exposed to winds blowing from any quarter between 
N.N.E. and E.S.E. Westerly winds, however, from which 
the harbour was well sheltered, were the most frequent and 
severe in that locality. The western breakwater was ex- 
posed to the whole force of the Atlantic, and the effeet of the 
fury of the storms was increased at Alderney by the rapidity 
of the tides near the island, oveasioned by a peculiar con- 
flueoce of currents in the bay of St. Malo. The breakwater 
was constructed on the “ pierres perdues” system—a mound 
of rubble-stone being deposited in the line of the proposed 
work from hopper barges, towed out by steam tugs. Assoon 
as the mound was sufficiently consolidated it was surmounted 
by the superstructure. The stone was obtained from quarries 
at Mannez, on the north-east side of the island, distant about 
2 miles, and was conveyed to the works by a railway. The 
superstructure consisted of a sea wall and of a Recbour 
wall, 14 ft. and f2 ft. thick respectively, founded af first at 


set in mortar, with filling between. The outer wall rested on 
the sea wall, and the inner wall on the rubble filling between 
the sea and harbour walls; the whole forming the bas? of 
the upper or promenade level. As this stracture proved 
liable to damage by storms the design was modified, in 1849, 
at 410 ft. from the shore. The foundations of the sea wall 
were then commenced at 12 ft. below low water, with a width 
of 23 ft. at the base ; the first five courses, each 8 ft. thick, 
being composed of Portland cement concrete blocks, faced 
with granite headers, each course having a set-off of 1 ft. on 
the face. The upper portion of the sea wall was built of 
Mannez stone get in Medina cement, with a batter of 6 in. 
to 1 ft., and the width of the wall was increased 9 ft. at low 
water level, The harbour wall was founded 9 ft. below 
low water, and was 14 ft. wide at the bottom. The 
first four ¢outses were composed of Portland cement 
concrete blocks; the rest of the wall was built of Mannez 
stone set in cement, the batter of the face throughout being 
4 in. in a foot. At the back the walls were carried up verti- 
cally, the space of 21 ft. between them being filled with con- 
creted hearting. The promenade wall was built of solid 
masonry in mortar, and both the upper and the lower road- 
ways were paved with granite pitching and copings, and a 
line of rails was laid down on each level. The quay level 
was 6 ft. above high water and 25 ft. wide, and the upper 
level 14 ft, higher and 14 ft, wide. 

The base was always carried out considerably in advance 
of the superstructure, so that three ot four years could be 
allowed for settlement before building the superstructure 
upon it, Staging was ereeted in the line of the work, sup- 
ported on round piles, which were buried a few feet in the 
base. The lower courses were then brought up to low-water 
level, by divers, in lengths of about 60 ft. During cach 
spring tide, in favourable weather, between April and 
September, the structure was raised nearly ap to quay level. 
At the close of each season’s work a strong cross wall was 


a very heavy sea, the outer portion of the Alderney break- 
water was built in an unusual depth of water, reaching at 
the head to a depth of 130 ft. below low water of ordinary 
spring tides, or to three times the extreme depth of tho 
foundations of the breakwaters at Cherbourg and at Ply- 
mouth. The settlement of the superstructure on the huge 
mound, amounting to about yyth of the height of the mound, 
caused cracks in the masonry between the work of different 
seasons, which, though made good as far as possible, formed 
weak points to the attacks of the sea. The great recoil also of 
the waves from the high sea wall increased the force of the sea, 
drew away the foreshure from the wall, and helped to loosen 
the face stones. The ing effects of the sea were not 
fully experienced till the work was completed ; otherwise 
probably the evils might have been in a great measure 
averted by a modification of the design. To have carried the 
foundations lower, and to have made them level in eross 
section, with no structure above the quay level, and less 
batter on the sea face, would have strengthened the structure. 
Bat whether the Government would have sanctioned a con- 
siderable increase in expense was doubtful, and at the time 
of the latest modifications there were no sullicient reasons to 
justify such a change. 

From a series of soundings taken by the author in 187%, 








was flatter. ‘ 

The mound was liable to be disturbed by the sea as far as 
80 ft. or 90 ft, from the wall on the sea side, and to a depth 
of 20 ft. below low water. Beyond those limits which ap 
plied to the outer portion of the breakwater, all action of 
the sea ceased. The limit of depth varied with the depth of 
waterin whieh the mound was situated, but the limit of 
distance remained approximately constant throughout the 
whole length of the break water. 

NOTES FROM THE SOULH-WEST. 

Bristol and Exeter Railway.—The Bristol and Exeter 
Railway Company are seeking Parliamentary powers to erect 
a large hotel near their station at St. David's. 

Trade at Newport.—There is a good number of orders in 
the market for steam coal, but tho difficalty is in getting 
tonnage, both steam and sailing vessels. With regard to the 
iron trade there is next to nothing doing, and prospects for 
the winter are very dull. House coalis in good demand. 

Trade at Merthyr Tydvil.—Kvery branch of trade has 
ruled quiet in the Merthyr Tydvil district. The Cyfarthta 
Works appear to be tolerably well employed, at any rate 
better than some neighbouring concerns. Nothing tnrther 
has transpired as to the trans(er of the Cyfarthfa Works. 

Dynamite Experiments in Monmouthshire.—Dynamite, 
which is gradually superseding the use of gunpowder in taany 
of the mining districta ot Glamorganshire, has beea subjected 
to some tests at Clyneu Colliery, the property of the New- 
port and Aberearn Black Vein Steam Coal Company. The 
experiments were made with the view of dispelling tue pre- 


judice which has hitherto impeded the introduction of this 


explosive in the mining districts of Monmouthshire. The 
experiments were conducted by Mr. 8. Thompson, from the 
British Dynamite Company, of Glasgow, aided by Mr. A. 
Widdowson, the agent for the distrwt; aad they certainly 


ipphied, on the same princ iple, to the closets, | puilt at the end to protect it during the wiater, and the cone ) ae pn agg Bath gane a ae 
‘ : on 3 Ps R. a 4 q 0 cter. ” his “ » ce, 
ils, and lavatories in the restaurations and | upper portions were completed in the winter months. The | 207 0% om P 


ns, and it was laid on to the workpeople's 
; and the urinals in the grounds. 


foreshore was raised, on the sea-side, by tipping large stoues 
over the wall, so as to wp the sea wall up to low water, 
and the harbour foreshore was raised to about 6ft. belo 


The powder was first tested in a shaft now being sank. 
Charges of 16 ounces were inserted in five holes, varying in 


depth trom 2 ft. to 3 tt.; and the total amount of dynamite 
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1¢ total number of lavatories fixed in the re- 
g-rooms, pavilions, and restaurations, was 150, 
sets 260, and of urinals 240. When the whole 
drains and sanitary fittings were completed, 

: thoroughly tested, and found to perform 
* functions most satisfactorily ; and they con- 

| so to act during the course of the Exhibition, 
under the management of Mr. Phillips, as engineer 
i General Direction, who has i presented 
with a special testimonial by His Excellency Baron 
Schwarz-Senborn, ‘for the distinguished services 


thus brought into requisition represented the explosive power 
In 1860, when the superstructure had been carried out| % & 2 of No. 3 wpe | totam The result certainly tar ex- 
PR. reget fb vv pealipe oe oe wre -« 4 | ceeded that which could have been produced by a proportionat » 
2700 ft. from the shore, the design was somewhat modified. | : 
“4 ? é ata amount of the material ordinarily used, and the miners 
The breakwater was narrowed by reducing the width of the | 05 bee lalgtad isfled ' “esc r oiian 

uay to 20 ft., the batter on the sea-face was altered to 4in. | °°med 0 De highly satteied with the experiment, especially 
rap t, solid masonry was substituted for the cor reted | T@marking on the almost entire absence of smoke after the 
; Lad - er ; “peng Indeed, the rapidity with which the gases evolved 


. : explosion. 
hearting, and the foundations of the harbour wall were | ©XP!08101 1 t fi i i 
enakenaensed ab tien anene Voce! on the oie @all. ‘The head tie from this powder evaporate, constitutes one of its primary ad- 


q ' ~ 4 
built in 1864. The foundations were laid 24ft. below low- | aedictel, for the men are thus enabled to resume work im 
water level, across the whole width of the breakwater. The | ™@°'¥- : 
first nine courses, each 8 ft. thick, consisted of conerete| The Forest of Dean.—The coal trade is ina healthy condi- 
blocks faced with granite headers ; the upper portion was tion in the Forest of Dean. At the iron furnaces, h ywover, 
built of masonry in cement. The most exposed face stones | there has not been much doing, iron-making not bung at 


low water close to the wall. 
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he had rendered in arranging and successfully | were joggled and dowelled together, and several of the | present a profitable industry. Mr. Fairley, C.E., has been ae 
iting the works, Professor Grimburg and | corner quoins were further secured by iron bars and diagonal ‘ appointed manager of the Lydacy and Wigpool Iron Mines. ‘g a 
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SSS 
Cylinders : ft. in. 
GOODS LOCOMOTIVE FOR THE PARIS AND ORLEANS RAILWAY] _ Biameter iy as See Oe: ae 
CONSTRUCTED BY MESSRS. CLAPAREDE AND CO., ENGINEERS, 8ST. DENIS, Whole ond thomas a Shee 
ae wheels one ae et 4 62 
istance between centres of leading and 
driving wheels ... eco ee ose 6 56.6 
Distance between centres of driving and 
trailing wheels ... ese os oo & O56 
Total wheel base ... ose “a ear: at | 
Width between frames .. ; we 4 0.4 
Thickness of frames ees we exe 0 it 
Total length of engine over buffers 29 «68 
Boiler: 
’ Diameter of barrel inside pen wow 4 68 
Thickness of plates ose 200 one 0 051 
‘CROSS SECTION. Height of centre line above rails 6 48 
Length of inside firebox at top ... Wants ioe 
: ” ” ” bottom oe 4 59 
| Width pen ” widest part ... 3 69 
i pe a bottom 3 64 
| Height ie ‘“ vi ove ote 5 5 
Number of tubes ... oe ac 86 
Diameter ~ outside ote 1.9 
j ” ” inside ose ae 0 1.75 
Length ¢ between tube plates 14 48 
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LOCOMOTIVES AT THE VIENNA 
EXHIBITION.—No. XIII. 


THERE yet remain to be noticed by us two loco- 
motives which were exhibited in the French depart- 
ment of the Machinery Hall at Vienna, these being 
the goods locomotive for the Paris and Orleans 
Railway, shown by the makers, Messrs. Clapartde 
and Co., of St. Denis, near Paris, and the other a 
small six-coupled tank engine for a line of one 
metre (3 ft. 32in.) guage, exhibited by the Com- 
pagnie de Fives-Lille. These two engines we pro- 
pose to describe in the present article. 

Of the first-mentioned locomotive—that for the 





| Paris and Orleans Railway—we this week publish a 
| two-page engraving, while we also give a perspec- 
| tive view on the opposite, and a transverse section 

on the present, page. Although sent to Vienna by 
| Messrs. Claparéde and Co., the engine was not 
| designed by them, but was one of a number they 
| had in course of construction for the Paris and 
| Orleans Railway from the plans of M. Forquenot, 
| the engineer-in-chief of the company. As will be 
| seen from our engravings, it is a six-coupled engine, 
| with outside cylinders and valve gear, and inside 
| frames, while all the axles are under the barrel of 


square feet, 
Heating surface: Firebox 98.6 


Tubes, external 16414 
is internal 1413.8 

Total with external tube surface 1635 
» internal pa 1606.9 


15.9 square feet. 


Firegrate area oes 
P 114 lb. per square inch. 


Pressure of steam 


tons. 
Weight of engine empty ... és os 33.07 
pa $s in working order (nearly 
equally distributed) 37.9 


It will be seen from the above dimensions that 
the engine is of a powerful class, the tractive force 
it is capable of exerting being 

18:90X26.6 _ 857.2 25.6 _ 168.7 my, 
04.2 64.2 

for each pound of effective pressure per square inch 
on the pistons, With a mean effective pressure of 
90 lb, per square inch, the engine would thus exert 
a pull of 15,183 1b., or rather less than 18 per cent. 
of the weight available for adhesion. The manner 
in which the pull of the engine is transmitted to 
the framing, is aspecial point which we must notice 
here. Instead of being attached direct to the 
framing at the trailing end, the draw-bar is coupled 
to the centre of a beam which extends across the 
engine beneath the footplate, and which is con- 
nected by a pair of side rods or links to a similar 
transverse beam arranged under the boiler between 
the driving and trailing wheels, this latter beam 
oscillating on a centre held by transverse stays. The 
pull is thus transmitted to a point well forward, and 
the engine is left more free to adjust itself to the 
road than is the case when the draw-bar is coupled 
to the frame direct at the trailing end. 

The boiler has a flush-topped firebox casing, and 
very large dome; but it possesses no special pe- 
culiarities requiring notice here, except that we 








| the boiler. The principal dimensions of the engine 
| are as follows: 


may mention that the tubes are steadied by passing 
them through a guide plate fixed near the centre of 
the length of the barrel, as shown in the transverse 
section. ‘This is a plan which used at one time to bo 
resorted to in this country, but which has long been 
abandoned here. The cylinders are fixed as shown 
in the transverse section, a projection from each 
cylinder fitting an opening in the frame so as to re- 
lieve the strain on the bolts, and the frames them- 
selves being well stayed at the smokebox end. The 
valve chests are situated above the cylinders, the 
valve faces being inclined both longitudinally and 
transversely, as shown. In addition to the ordinary 
cylinder cocks, the cylinders are fitted with spring- 
loaded relief valves fixed on each cover, as shown in 
the side elevation. 

The piston rods are carried through the front 
cylinder covers, and the working gear generally is 
of heavy proportions. The valve gear is of the 
stationary link type, and the radius rod is coupled to 
a ‘‘ dummy” valve spindle carrying an arm, from 
which the true valve spindle is driven, ‘The outer 
end of the ‘‘dummy” spindle is guided by an un- 
necessarily massive guide arranged as shown in the 
side elevation, the legs of this guide entering 
sockets cast on the cylinder, and being secured in 
place by cotters. The whole forms a costly arrange- 
ment, and one difficult to adjust. The coupling 
rods are connected so as to be flexible both 
horizontally and vertically, the pin at the hind 
end of each of the front lengths being made with a 
spherical centre, the hind length of coupling rod 
being fitted with a movable wedge piece and cotter, 
to enable this spherical centre to be inserted. The 
arrangement is similar to that adopted in the case 
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: was by Mr. James Brunlees and M 
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fl t ] features a general 


e of} “A FERY REMARKABLE LOCOMOTIVE.” 
To tus Eptror ovr Esoinexgrne. 


Z.” in your last issue would 












































t red by taking notice of it, and, in the ordi- 
’ nary course of things, it would ave received that fate, and 
. tae never hav I but a charita riend of mir 
He . " takes your paper, 1 I ! y, and called my 
iK, 18/a n to it, thinking, I s I ought to answer 
resent I should think that “ X.Y have been a pre 
el youth to have ran thr tbet hastily, and 
’ : ly with lerst r. like he guments. However, 
: I} t im that I am prepared (if will bear half the 
nave ex} t eet him on any public platform, and discuss 
! the practicability of my plans for “ Increasing Adhes and 
I e | Distr ting Weights on Railways,” r vd in The Engineer 
f November 14th. I shall then have a fair opportunity of 
judging whether he knows the A B C of loco-engineering. I 
e scussing ft qu mn through ¥ 
i would ' XY Z t give up ENGINEER 
. ra jol No. 199, Strand, W.C 
1 am, Sir, yours truly, 
, Tu MIDELTOS 
I Nore N r r 26, 1873 
fice of Engineer is not 199, but 163, Strand. 
I I 
DUDGEON’S ROTARY ENGINE. 
To tug Epitor oF EnGIngeris 
Sir,—* Nothing new under the sun” isa very old adage 
which has t n often verified lifetime. 
Some thirty years ago, whiist | was an apprentice with the 
i Timothy Haekworth (w by the way, was very 
. nd of dal gin rotary stea engines hin if), his son, 
ti- Hackworth, hit upon the idea of a spur-wheel 
gine gir and had a sma model made to test the 
l of this was tried by different kinds of motive power, 
pait r from the fan blast, then by water, and ultimately 
"¢) the results were so highly satisfactory, that 
. patterns were made for a larger ma ne, the spur wheels of 
sare iw 1 were, I think, about 8 in. diameter by 14 in. long 
nd ec- | They were of fine pitch, and the teeth were of the epicycloidal 
of nfiguration. The spaces between the teeth were accurately 
} seed on the planing machine, and finished to a uniform 
y ad ize by at i or cutter, Which gently s raped the sides and 
- t " t ha and the same time. 
. I ger engit infortunately, was never finished, con- 


which for a considerable 
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period taxed the whole productive power of the 












ment 

B w for the point of story, a to my n 
shows a striking similarit tween the rotary engir 
Hackworth and Dudgeon. I was puzzled to comprehen x 
a jet of steam, blowir of gears 1 spu 
would produce mot i Mr. Hackwor ex. 
plain ittome. He a 

; : 

pi alk), and made a } : 
wl ave never forgott ¢ 
of apt lyiz g the steam thr wer 
f propulsion is in the ratio of two to one over that retard- 





steam which produced m 


st the retarding steam only 


ation; in other w 
act l A} mn tw ot 





acted upon one. 
Whether the Dudgeon rotary is doomed to revolutionise 
steam world or not, is a question for the future ; but that 
1 } 





the idea floated through the brain ot Hackworth, and as- 
med tangibility in the form I have stated, is a fact well 
as well as myself, and 

th see my lett 


nown to many of the old apprentices, 
Hac kw 


1 corroborate the truth of what I hs 








Alliance-chambers, Borough, London 

Can Mr. Hunter inform us whether the engine he refer 
was ever patented, or w her any awings of it ex The 
explanation he gives of why the engine worked is 1 y 





BRISBANE BRIDGE. 
To Tae Epiror or ENGInegrina. 
S1n,—We have read your correspondent’s letter in to-day’s 
J irnai, 
the above bridge, and exter 
teresting as they are, we must de 
” or even one after his ow? 





giving treasure up newspaper extracts relating Ww 
" oe 


ling over many years; but in- 


line to discuss them unt 





he has shown that“ the bridge, : 
sign, “could have been built by a house like Cochrane and 
Co., or others, in one-half the time, and at less than halt the 

° 7 } he 


cost” of the present one, as he has asserted. Nod 
» do this, and we hope he will give it his a 
this port is 





eeis quite abie t 
tention before he ventures further, as, until 
, we must rd his letter in your journal of th 
. a3 totally unjustifiable. 
We are, Sir, yours truly, 
Rowrsson ayp lAwsox 
Darlington, November, 22, 1873. 





CORLISS VALVE GEAR. 
To tue Epitor or ENGIneeRrisa. 
S1r,—Referring to your notice of Wannieck’s Patent Cor- 
liss valve gear, in EnGrngERine of 7th inst., the dev le- 
scribed for giving a greater range of expansion, is n 
a novel one; but you appear not to be aware that 1 
the same class of engines, both in this country and America, 


have for a long time used arrangements for doing the sa 





thing. 

In this country Messrs. Hick, 
vaive engines for many years, t 
point, up to about } stroke, by working the steam vaiv’ 
separately, and I believe their gear, so arranged, has 
fitted during the past ten years to about 50 compound Corliss 
valve engines, for the most part to Macnavght cylinders of 
beam engines. Sickles’ well-known patent for cut-off gear 
included an arrangement for tripping out the steam vaives, 
and cutting off /ater than half stroke; but whether the plan 
was much used I cannot say. Of course Corliss valve ges 
or Sickles’ gear, with one eccentric, will give steam full stroke 
on an emergency, and it is seldom desirable or nec« 
cut off later than half stroke with the high pressure of s 
now used. 


of Bolton, have made Cor 
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eut off the steam at any 
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team 


Yours truly, 
MEcHANICAL ENGINEER. 
[We are quite aware of the facts stated by our corre- 
spondent, but the latter scarcely affect the remarks made by 
us respecting Wannieck and Koppner’s gear.—Ev. .] 











_ 





oe 
Ss 


ry 


SCP ENA IONS 







EN AI 





Peat ke, 


oats 


Bs Aare ies Saye a ae 


Co SI Peter, 
eS PR 





Bs 











Nov. 28, 1873.] 


ENGINEERING. 


445 








Maycurster : John Heywood, 143, Deansgate. 
Grascow: William Love. : ‘ 
Feanxce: Lemoine, 15, Quai Malaquais, Paris. 


Bererum: P. Bailly, 49, Ruedu Pont Neuf, Brussels. 


Kirkland and Cope, Ostend. 
Usrtep STaTEs: 
A. N. Kello 
Willmer an 

August Brentano, 83, Union-square, New York. 


A. N. Kellogg and Co., 77, Jackson-street, Chicago. 


Viess4: Lehmann and Wenzel, Kirntnerstrasse. 
Gerold and Co. 

Russta: At all Post-Offices in the Empire. 

Lerpzia: Alphons Dirr. 

BERLIS : 


Catcurta: G. C. Hay and Co. 


AGENTS FOR “ ENGINEERING.” 


an Nostrand, 23, Murray-st., New York. 
and Co., 73, Broadway, New York 
gers, 47, Nassau-street, New York. 


Messrs. A. Asher and Co., 53, Mohrenstrasse. 


. 








Advertisements cannot be received for insertion in the current 
ater than 5 P.M.on Thursday. The charge for advertise- 
is three shillings for the first four lines or under, and cight- 


for each additional line. 


I . 
by post is 12, 8s. 2d. per annum 
>is 2 


lford-street. 


Covent Garden, W.C. 
e for Publication and Advertisements, No. 37, 
gt t, Strand, W.C. 


} of ENGINEERING have now been prepared, and may be 
had of the publisher or of any news agent, Price 5s, each. 


NOTICE TO AMERICAN SUBSCRIBERS, 


ee, ian ee 


rice of ENGINEERING to annual subscribers receiving 
If credit be taken, the 
s. 6d. extra, the subscriptions being payable in advance. 
All accounts payable to the publisher, Mr. CHARLES GILBERT, 
Cheques crossed “Union Bank,” Charing 
Post Office Orders to be made payable at King- 


ENGLNEEBING is registerod for transmission abroad, 


i} R nG CASES.—Reading Cases for containing twenty-six 


Bedford- 





In consequence of the great increase in our American con- 
nexion, we have found it neccessary to establish a branch 

| office in the United States. Communications may in future 
i be addressed to Mr. Geoncr Epwarp Harpine, C.E., 
r of 52, Broadway, New York, who is our accredited re- 
; presentative. 
, In answer to numerous inquiries, Mn. Cuarntes GILBERT 
4 begs to state that Subscribers in the United States can be 
~ supplied with “ ENGINEERING” from this office, post 
2 free, for the sum of 11. 148. 8d. ($8.52, gold) per annum, 
ca payable in advance. Subscriptions (payable in advance) 
a4 Sor this Journal (delivered post free) will also be received 
* by Ma. Hanprna, at the New York office above mentioned, 
a at the rate of $9.30 present currency. 
« = - w= _ 
e NOTICE OF MEETING 
©. & INSTITUTION OF CiviL ENGINEERS.—Tuesday, the 2nd of 
iY q : ber, at 8 p.m, Discussion: “ Braye Bay Harbour, 








CONTENTS. 


Pact PAGE 
. 433 A Very Remarkable Locomotive 444 
ine sont Ge 


i, Pneumatic Tubes ....0.sseccse0 
| yeomotive for the 3 Ft 





Dudgeon's Rotary 
43 Brisbane Bridge .... 
Corliss Valve Gear... 
Heavy Goods Locomotives 





e and Sanitary Fittings Notes from the North .... 





Nba 





4 of the Vienna Exhibition ...... 430 || Foreign and Colonial Notes ...... 449 
23 Braye Bay Harbour, Alderney.... 44! Textile Industry at the Vienna 
ss tes from the South-West...... a4 Exhibition .,.-..«s+.0. 
Ss} Notes from Cleveland and the The Freeboard of Ships. 
as Northern Counties ........0.0+ Dover Harbour .... 
N Screw Propulsion .. 


from South Yorkshire .... 442 
ve at the Vienna 
443 


Skoines's Patent Gas 












436 The Projected Gold Const Railway 447 
United States Railways.......... 446 
Principles of Shop Manipulation 

436 for Engineering Apprentices .. oo 

4465 






| Stationary Boilers .......+ 











4 
% 
2 
= 
3 
= 
B.) 
> 





* the River Ouse, at Lynn. The description 


P 4¢8 Wi 


See goa 


We give with the present number two double-page Plates, 
t Goods Locomotive for the Paris and Orleans Raitl- 

y, contructed by Messrs. Claparide ana Co., of St. 
Denis, and the other some Detail Views of the New Bridge 


ill be found on pages 443 and 444 respectively. 


of these 














ENGINEERING. 


FRIDAY, NOVEMBER 28, 1873. 








HEAVY GOODS LOCOMOTIVES. 

‘I extremely heavy character of the goods 
railic to be carried on some of the leading Conti- 
uental railways, and particularly on some of the 
iountain lines more recently constructed, has called 
ito existence several types of powerful locomotives 
(differing materially from any in use in this country. 
‘he Vienna Exhibition contained many examples of 
types, and as a large proportion of these have 


+ 


»] 


lready been illustrated and described 


ournal, our readers must be familiar with the chief 


] 


uamely, how best to produce locomotives 





des which the Continental locomotive engineers 
have endeavoured to solve the problem before them, 


in this 


ceptionally great tractive power. Our object in the 
present article is to speak of some of these plans, 
and to compare them with other modes of attaining 
the same end. 

In the majority of cases the locomotives built for 
exceptionally heavy work on the Continent are 
eight-wheeled, all wheels being coupled, and all 
axles being under the barrel of the boiler. The 
cylinders are outside, and in a large number of in- 
stances the engines are built upon Hall’s system, 
and have outside frames and outside cranks. 
The wheel base is kept as short as ible, and 
flexibibility is given by allowing lateral play to the 
trailing—or in some cases both leading and trailing 
—axles. Such, in broad terms, are the leading 
characteristics of the exceptionally heavy goods 
engines now made on the Continent, and it is un- 
deniable that such engines do a large amount of 
of work at slow speeds in a fairly satisfactory way. 
Notwithstanding this, however, it is, we think, 
equally undeniable that they possess many grave 
defects which may be meclded. by adopting another 
system of construction. 

In the first place the necessity which exists for 
maintaining a short wheel base has led to the practice 
of putting all the axles under the barrel of the 
boiler, the result being an excessive length of boiler 
barrels and of tubes—tubes 15 ft. and 15 ft. 6 in. 
long being common, whilst, in some cases, the length 
reaches 16 ft. 6in, ‘To make the engines ride more 
easily, also, compensating beams are generally 
being introduced between the driving and trailing 
springs, and not unfrequently between the springs 
of the leading and second wheels also, and these 
compensating beams, although undoubtedly useful 
for reducing shocks, tend, in some cases, to reduce 
the control of the longitudinal oscillations or pitching 
motion to which the excessive overhang of the en- 
gines gives rise. Considering that the normal load 
on a pair of wheels in one of these heavy engines 
is generally between 12 and 13 tons, it is evident 
that the oscillations and augmentations of this load, 
due to insufficiently controlled pitching motion, 
must have a most serious effect upon the road, 
and most materially increase the cost of maintenance 
of the latter. 

The true remedy for this state of things is, as we 
have stated on former occasions, the adoption of the 
double-bogie system. Once let that system be 
adopted, and we get rid of all difficulties such as 
those to which we have just alluded. We can 
lengthen the wheel base of the engine to any de- 
sired extent, so as to obtain longitudinal steadiness, 
while, at the same time, we retain the utmost 
facility for traversing sharp curves, and especially 
we get rid of those variations of load per wheel 
due to pitching, which, in engines with great over- 
hang, play such hayoe with the permanent way. In 
a double-bogie engine the weight of all parts above 
the bogie is transmitted to the bogie pins, and is 
distributed over the wheels of the bogies in the 
proportions determined by the positions of those 
pins, the distribution thus effected being practically 
constant under all circumstances, and being only 
modified to an immaterial extent by the motion of 
the reciprocating parts of the working gear. The 
advantages of this state of affairs are even greater 
than may at first appear. If the construction of 
an engine is such that the normal load per axle 
is liable to be sometimes increased by the pitching 
action to the extent of 30 or 40 per cent., then 
in fixing the normal load this circumstance must be 
allowed for, and the load made less than it might be 
if its constancy could be insured. ‘The double- 
bogie system, as we have seen, gives this constancy, 
and hence it follows that in an engine constructed 
on that system a greater load may be carried upon 
each pair of wheels than would be safe under other 
circumstances. On the other hand, also, the double- 
bogie system gives every facility for decreasing the 
load per wheel if desired. Practically, it is found 
undesirable to couple more than four pairs of 
wheels; but if we divide our power between two 
groups, each with its own pair of cylinders, we at 
once double our power of distributing the load, and 
can, if necessary, divide that load between sixteen 
wheels instead of eight without incurring difficulties. 
‘Taking into account the constancy of the distribu- 
tion of the load already alluded to, however, we are 
inclined to believe that it will be on but very rare 
occasions necessary to resort to eight-coupled 
bogies, a maximum of six wheels per bogie, or 
twelve in all being, we think, all that is likely to be 
required even for mountain locomotives, at all 


Another advantage of the double-bogie system 
attendant upon the features which we have just 
pointed out, is that it enables us to produce tank 
fae ] the very heaviest —— af work, _ 
capable of carrying large suppli water an 
fuel. The eight-coupled type of engine so much 
favoured on the Continent is quite unada’ for 
transformation into a tank engine, as the load per 
wheel in those engines is already as great as it is 
safe to carry under such conditions, and hence they 
are made generally with a light class of tender, the 
weight of which, however, is always, and neces- 

ily so, greater than that of the tanks and coal 
bunkers required to make the double-bogie engine 
carry its own fuel and water. As every ton saved 
in the weight of an engine—or of an engine and 
tender combined, if a tender is used—without de- 
creasing its efficiency, means so much added to the 
useful load it is capable of hauling, the importance 
of this is evident. 

It has been urged in some quarters that it is a 
mistake to carry the fuel and water on engines in- 
tended for heavy work on inclines, as the weight 
available for adhesion becomes reduced as the incline 
is mounted; the fallacy of such an argument is 
almost self-evident ; but as the objection has been 
seriously advanced, it may be worth while to say a 
few words respecting it. It will, we think, be con- 
ceded that for very low speeds, such as are resorted 
to on heavy gradients, engines may be constructed 
in which the hauling power is limited only by the 
adhesion available. In other words, the boiler and 
cylinder power may at these low speeds always be in 
excess of the adhesion. This being so, it is desirable 
to turn to account, for increasing the adhesion, the 
weights of all necessary parts of the engine, 
amongst which the tanks and fuel bunkers must 
evidently be counted. If these parts be mounted 
on separate wheels, and thus formed into a tender, 
they simply increase the load to be drawn, and re. 
duce by so much the weight of train which the 
engine is capable of hauling. If, on the other 
hand, they are carried on the engine itself, they 
increase its hauling power to the extent due to 
their own weight, and this whether they are full or 
empty. 

There is another point in which the double-bogie 
system offers an important advantage, and that is, 
in the facility it affords for the construction of very 
powerful boilers carrying high pressures of steam. 
An examination of the large goods locomotives now 
being constructed on the Continent will show 
that the limits of steam-generating power afforded 
by the ordinary locomotive boiler have practically 
been reached, Already there are running boilers 
5 ft. in diameter—a diameter which is nearly as great 
as can well be accommodated, while it is une which 
necessitates the use of very thick plates, or else a 
reduction of the pressure below that with which the 
best results are being obtained in this country. It 
is quite true that 5-ft. boilers may be made to stand 
far higher poe than those at which they are 
now worked, while, of course, if necessary, j in. or 
lin, plates could be employed in their construction, 
just as they are in modern marine boilers. But in 
the case of locomotive boilers the use of such plates 
would lead to many difficulties, and we think few 
locomotive superintendents would care to adopt 
them, If, now, the double-bogie system be carried 
out in its integrity, as is done by Mr. Fairlie, the 
engines being built with a double boiler and central 
firebox, we at once get rid of all difficulties about 
boiler power. It is evident, in fact, that this sys- 
tem gives us the means of producing boilers twice 
as powerful as any ordinary boilers now in use, 
without increasing the thickness of plates, or, on 
the other hand, if the present power be retained, it 
enables us to reduce the diameter of boiler barrels, 
and to employ plates of a more manageable thick- 
ness. It also, as we have frequently pointed out, 
gives us the advantage of a constant depth of water 
over the firebox crown, whether the engine is on a 
level or on a gradient, whilst it likewise enables us 
to increase the firegrate area to any desirable ex- 
tent without producing the evils due to overhang. 

We have alvendy alluded to the excessive length 
of tubes employed on many Continental goods en- 
gines, and we have pointed out that this is due to 
the packing of all the wheels under the barrel of 
of the boiler. We have known it urged that this 
great length of tube is necessitated by the nature of 
the fuel consumed on many Continental lines, 
the long tubes being required to obtain a rea- 
sonably good evaporative duty from the inferior 
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stated that the length of the tubes is not a re- 
sult of the position of the axles, but that the 
position of the axles has resulted from the 
necessity for long tubes. This argument is, how- 
ever, directly negatived by the practice of the engi- 
neers by whom these long-tubed engines are built, 
for on the very lines on which cight-coupled engines 
with tubes 15 ft. 6 in. to over 16 ft. long are at work, 
we find also in use six-coupled and passenger engines 
with tubes of the same diameter, but 2 ft. to 3 ft. 
shorter. As all these engines are using the same 
fuel, and as longer tubes could certainly be used in 
the two latter classes of engines, if it was specially 
desirable, the natural deduction is that the tubes 
are shortened when circumstances permit of this 
being done. With the double boiler the tubes can 
of course be kept with the ordinary proportions of 
length to diameter. The subject of locomotive 
boiler proportions for different classes of work and 
varitties of fuel is, however, one on which much 
could be said, and as we hope shortly to discuss it 
in detail, we shall not enter further into it here. 
We have necessarily, in the present article, re- 
peated many arguments, which we have advanced 
on former occasions, and we have done this because 
we see on all hands an increase in the class of rail- 
ways on which, of all others, the double-bogie 
system can be employed with advantageous results. 
Everywhere there is a tendency to build lines of 
moderate first cost ; this desire to economise on the 
original outlay leading to the adoption of steeper 
gradients, sharper curves, and a narrower gauge, 
besides, in many cases, a lighter type of permanent 
way. By the adoption of Fairlie engines such lines 
can be made to accommodate an amount of traffic 
which is out of the question so long as ordinary 
locomotives are used, unless, indeed, the latter be 
employed to a great disadvantage. On mountain 
lines of more costly construction, or on other rail- 
ways having to accommodate a very heavy goods 
tratlic, the adoption of the double-bogie system would 
not only enable an increase to be made in the loads 
drawn, but would effect a most material reduction 
in the cost of permanent way maintenance, a matter 
which is but too often neglected by those having to 
oe pers locomotive power. As we have recently 
iad occasion to state, the Fairlie system is no longer 
an experiment, but an established fact, and it be- 
hoves all in charge of such lines as we have 
mentioned, to learn for themselves the lessons 
which it teaches on the railways where it is in use. 








THE PROJECTED GOLD COAST 
RAILWAY. 


Ir is not a little singular that a journal of so 
high a standing as the Pall Mall Gazette, and 
which is generally careful in its assertions, and re- 
liable in its information, should persist in the original 
and erroneous conceptions concerning the projected 
Gold Coast railway, and continue to make mis- 
leading statements, which are calculated to throw 
unfair blame upon the War Office, and to bring 
one of the most efficient branches of the service 
into discredit. In an article which appeared two 
days since in the Pall Mall Gazette, entitled *‘ A 
Lesson in Loitering,” some very just complaints 
were made of the dilatory manner in which the au- 
thoritiesare acting, and the utter absence of useful 
measures for facilitating the means of communica- 
tion between this country and the seat of this well- 
called “miserable and risky war.” We agree 
throughout with all the remarks made upon this sub- 
ject by our contemporary, as well as with those in a 
succeeding article, under the title of ‘‘ Appendix to 
the Story of the Zanzibar Contract.” But the state- 
ments put forward with reference to the Gold Coast 
Railway, so widely depart from the truth, that in 
justice to the Department and the Royal Engineers, 
we cannot pass them unnoticed. 

The writer, in speaking of the imperfect postal 
arrangements, says: ‘Ten days sooner we might 
have heard that that absurd railway was never of 
any use; and how much of mere waste might have 
been spared by more timely intelligence on that one 
subject ;” and, again, ‘“* Would it not have been more 
prudent if, instead of wasting tens of thousands of 
pounds on that heroic, but ignorant and useless, 
undertaking (the projected railway), a little money 
had been spent in mera as soon as possible, 
what we really do want on the Gold Coast ?” 

Now, had the writer of these ill-considered state- 
ments taken a little pains to learn the real facts of 
the case, he would have been spared from doing 
what we are sure was an unintentional injustice, 





What those facts are we stated in an article pub- 
lished last week, and may recapitulate them in a few 
words. 

Ten light ambulance wagons were built er 
for the service, and sent out. Eight of Messrs. 
Aveling and Porter’s small road wagons, used in 
connexion with the “steam sappers,” and already 
in store at Chatham, were despatched, with spare 
flanged wheels, for adapting them for running on 
rails. Three of Messrs. Aveling and Porter’s “ steam 
sappers” were also sent. None of them were 
specially made, but had been in active service at 
Chatham for a considerable period, These engines, 
which are so deservedly in favour with the Royal 
Engineers, are equally suitable for road and for rail 
transit, spare wheels for the latter purpose being 
sent out. Besides being used for traction purposes, 
the sappers will be employed as stationary engines 
for the numerous purposes for which power will be 
required. 

Of permanent way, sufficient rails (weighing 24 Ib. 
to the yard) to lay 64 miles of line, or about 300 tons 
in all, together with the necessary sleepers, were 
shipped. This forms a part of the stores ordered for 
the construction of the new forts about to be built 
on the heights to the south of the Medway. 

Thus the whole of the materials specially P 
chased, were the ten ambulance carriages, and the 
cost of these, and the total freight to and from the 
Gold Coast, represent the whole of the outlay. The 
64 miles of line may, or may not, be laid, but cer- 
tainly the “steam sappers” and wagons will be in- 
valuable. 

And it is this matter, carefully considered and de- 
termined upon at the War Office, with the know- 
ledge that the railway was at best problematical, 
which the Pall Mall Gazette and other journals have 
magnified and misrepresented, until the public have 
been led to believe that official incapacity abso- 
lutely planned the construction of a first-class rail- 
way from the coast to Coomassie, purchased the 
material, and shipped it to the Gold Coast, only to 
find out the futility of the scheme, after an enormous 
waste of public money had been made. 

There have been doubtless enough mistakes and 
mismanagement already in the conduct of this ex- 
pedition; but in this matter of the railway, we 
maintain that the War Office deserves credit instead 
of censure, and it is only by a perversion of the 
actual facts that blame can be thrown upon them. 

The following are the actual reasons given in the 
latest letters received from the Gold Coast for 
abandoning the railway : 

]. The country is very hilly and broken. 

2. The quantity of labour to be got is very small. 
Only 400 men were available to make the road 
and do all the necessary work, instead of from 
6000 to 8000 men, the number asked for. 

The writer of this letter adds, that the steam 
sapper was to make her first trial trip immediately, 
and that all the instructions from the War Office 
had been most admirably carried out by the Royal 
Engineers at Chatham. 


UNITED STATES RAILWAYS. 

Tue recent financial panic in the United States 
has naturally directed much attention to the rail- 
way system, which bas been accused as the cause of 
all the disasters. It is not within our province to 
enter into the mere financial question, except so far 
as engineering enterprise may bear on it. The ob- 
ject of this article is chiefly to examine into the 
statistical history of the system, compared with our 
own, in regard to construction, population, com- 
merce, &c., and thus to give prominence to certain 
facts which, so far as we know, have not hitherto 
been placed in such a position for the professional 
and general reader. The history of transit is easily 
traced. In the most ancient countries towns were 
first founded, by preference, on the banks of rivers, 
whether on account of the ready means of carriage, 
or abundant water supply they afford. Next 
followed roads, canals, and lastly, railways. The 
United States have, during the last fifty years, 
showed astonishing progress in developing all 
artificial forms of transit, especially in ordinary 
roads and railways. Watered by some of the 
largest rivers in the world, with banks crowded with 
agricultural, manufacturing, and social centres, the 
great object of engineering enterprise has been to 
connect these towns, so that their products and 
wants should be accommodated at a rapid rate, and 
at as little cost as possible both in construction and 
working. 

In 1830, there were but some 23 miles of railway 








existing in the States; in the course of 20 years 
they were extended to upwards of 9020 miles: in 
1857 there were about 24,500 miles; in 1864 this 
mileage had reached nearly 34,000 ; and at the end 
of 1872 there were 67,000 miles in existence. It 
appears, therefore, that in the first 20 years, that 
is from 1830 to 1850, there was an increase of about 
9000 miles ; but in the following 7 years, from 1959 
to 1857, the increase was 13,500 miles. The effect 
of the civil war was evident in the following 7 years, 
the increase between 1857 and 1864 being only 
about 9500 miles. In 1870-72 nearly 20,000 miles 
were constructed, or considerably more than the 
whole railway mileage of the United Kingdom at 
the present day. 

The above statistics bear a striking contrast in 
rapidity of progress when compared with the ex- 
tension of our railway system. For example, in 
1842 we had but 1857 miles; in 1850 this had 
risen to 6621; in 1857 we had 9100; in 1864 this 
had risen to 12,789; and in 1870 we had 15.540 
miles nearly. Between the end of 1864 and the 
end of 1872 the increase in the United States lines 
was about 33,000 miles, or just about double the 
total of British railways existing at the end of 1870, 
In other words, American enterprise had constructed, 
in eight years, double the mileage that we haye 
effected in about forty years. 

Next comes the question of the comparative cost 
of the two systems, and this is one of great impor- 
tance in an engineering point of view. In our 
country, until very recently, railway enterprise was 
considered a fair corpus vile for experiment by shrewd 
landowners. Every obstacle was first afforded to 
the acquisition of the land by railway companies, 
and this difficulty overcome, the most exorbitant 
demands were made as the price of purchase, the 
latter being enhanced by the oppressive action of 
our conveyancing laws and their contingent ex- 
penses. We are as nearly correct as we can be in 
stating that, while our 15,540 miles of railway in- 
volved by the end of 1870 a capital of 530,000,000/., 
the 67,000 miles of United States railway cost only 
about 630,000,000/. The ratio of mileage is as | 
to 4.31; it consequently follows that, if the cost of 
the United States lines had been per mile the same 
as ours, the capital they would have involved would 
have amounted to 2,284,300,000/. Taking the sub- 
ject in another point of view, we shall find that, if 
the cost of our lines had been in the same ratio as 
that of the American lines, our expenditure would 
only have been some 146,000,000/. ‘Taking the 
cost per mile, the United States lines average 
9400/., and here the contrast with us is very great. 
The cheapest constructed line in this kingdom is the 
Highland, which cost 12,360/. per mile, but much 
of the land is leased, and therefore its cost is not 
included ; in fact we only name this line for the 
sake of impartiality. But, taking our trunk lines 
(1872), we observe that the Great Eastern cost 
36,861/.; the Great Northern, 34,747/.; the Great 
Western, 34,100/.; Lancashire and Yorkshire, 
57,478/.; London and North-Western, 37,492/. ; 
Brighton, 47,509 ; Chatham and Dover, 138,655/. ; 
Midland, 41,823/. ‘Taking the four main lines—the 
Great Eastern, Great Northern, Great Western, and 
London and North-Western—the average is about 
36,000/. per mile. This would have confirmed our 
previous estimate of the cost as being over four 
times that of the United States, had we included 
shorter, but more expensive, lines, in the United 
Kingdom. ‘These figures have certainly a startling 
appearance, and this is increased if we take into 
consideration the difference of dividend that would 
have accrued to British shareholders had it been 
possible for the English lines to have been so cheaply 
constructed ; but in considering this matter the 
far larger proportion of single lines in the United 
States must be borne in mind, while it must be re- 
membered that the station buildings and general 
fixed plants of a large proportion of the cheaper 
American lines are such as would be quite incom- 
patible with the traffic to be accommodated here. 

Reverting now to the cost of railways in the 
United States, it may be stated that, except in ad- 
jacency to large towns, the cost of land is very small; 
and on the large trunk lines, instead of being a rat, 
a bouus of free concession of land to a large extent 
on either side of the line makes the land a source of 
immense future profit, As a line is extended in the 
States, it gradually brings with it a train of settlers 
whose produce becomes a continual source of in- 
creased receipts, and whose labour renders the rail- 
way property of great value, after being 4 gift to 
the proprietary. It is in this fact that may be pro- 
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bably found the solution of the late financial pro- | exists. The cost of earthwork of all kinds, sateen: |in this the comparisons between the United ; i 14 
blem. ‘The prospect of great future profit has | &c., increase greatly with the increased width, and | States and ourselves is remarkable. In 1861 our |S 
re ced an extension of the system far beyond that the cost of the single lines would be much less, even pote ye was 29,321,288; in 1860, that of the , 4 %! 
ich the actually available spare capital justified. if labour and material were at the same price in each | United States was 31 443,321. In 187], ours was ; is 
Or ir New River affords an example of the kind. | case. Practically, the United States traffic is mo- | 31,817,108, and that of the States in 1870 was . Gl 
Sir Hugh Myddleton, some two hundred years ago, | derate, and spread over a large area of line, while | 38,555,983. ‘The latter, therefore, increased by seven ;' te | ba 
was ruined by the possession of his few hundred- | ours is enormous, and spread over a very limited | millions, while our increase in the same period was ie 8) 
pound shares, which now fetch in the market some | area. Hence, with us solidity and durability | | about two and a half millions, the American in- ui $ + 
30,000. or more each. Such will most likely are of absolute importance, qualities which, as a | crease was thus nearly three times that of ours. fe | 
be the future of the States railways in certain | rule, do not distinguish American railway construc- Comparing the respective areas, ours is 121,115 
districts, tion. square miles against 3,034,459 of the States (exclu- 
In respect to the engineering department, the Assuming that we manufacture our iron and | sive of Alaska), of which about one-fourth only is r 
vivantages they possess are very great in the ma- | steel rails cheaper, our other matériel is more costly. | under civilisation ; but this area is six times that of “1 
ority of eases. Stone and iron for solid work, and Ballast is more freely used, and is more expensive, | our own, say 750,000 square miles. Our ratio per ' 


brick where it is easily procured, are the sole ma- | 
terials employed by us. In America, on the contrary, 
wood, which can be obtained at a much lower rate, 
was at first almost universally employed for bridges, 
stations, and other constructions. ‘The details, &c., 
of many of the chief bridges, &c., in the States have 
been frequently the subject of description and 
lustration in our pages ;* and hence we need not 
go further into this matter. Another point of great 
importance is the fact that while the great majority | 
of American railways are only single lines, ours, | 
with scarcely an exception, are double lines, and 
now triple lines, as on the London and North- 
Western, are bee oming common where great traffic 


* The whole of these ‘articles and ‘illustrations have been | 
collected in a yolume entitled “ Road and Railway Bridges.” 


| line, except in the east of England, being of very 
| rare occurrence. 


as is also in many cases the material for earthworks 
of all kinds. Sleepers are an item of serious cost 
also with us; and the geological structure of our 
islands is such that cuttings, embankments, and 
tunnels are of constant occurrence, a level piece of 


In the United States, on the con- 
trary, the contracted contour of our country be- 
comes expanded. Level plains are of enormous ex- 
tent, and if there are obstacles, such as hills and | 
mountains, the cheapness of land and construction | 
permits a détour which would be simply ruinous, if | 
not impossible with us. 

An interesting question, and one of great im- 
yortance, as affecting railway enterprise, is ej 
involving area, population, and commerce; and 





square mile is 250 persons against about51 on the 
limited area just estimated, It results that, while 
both goods and passenger traffic is carried on in a 
compact area with us, the reverse occurs in the 
States. If precisely the same traffic took place for 
an equal population, at the same cost of material, 
wear and tear, &e., in both countries, it is evident 
that the States lines would be ruinously expensive. 
But fortunately for them the general cost of ma- 
nagement and repairs is much less. It will be 
necessary, however, for future shareholders to look 
carefully to such matters as the present traffic in- 
creases, or the result may in some cases present a 
very serious financial aspect. Even already this 
question has presented itself in the transport of 
corn, for which rail transit has been found too 
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mystery, unless the nature of power is first under- 
stood; practical demonstration a hundred times re- 


NOTES FROM THE NORTH. 
Gtasaow, Wednesday. 





- peated does not create a conviction of truth in me- g Iron Market.—The warrant market be- 
chanical propositions, unless the principles of opera- | came flat last Wednesday, and the price receded from 108s. 
tion are understood. An apprentice may learn that | % 105s. 9d. Since then prices show comparatively little 


power is not inereased or diminished by being trans- | j956 and 106s. 6d 


witted through @ train of wheels that change both | 105. 94. to 105s., the latter being the closing quotation. A 
d and force, and he may believe the proposition | large business was done to-day at 103s. to 104s. cash, closing 


5} 


without having a “conviction” of its truth. He 


must first learn to regard power as a constant and | "tes being also quoted in the afternoon. There is still 
indestructible element, something which can be | rather a downward tendency in makers’ prices, and the 


weighed, measured, and transmitted, but not created No.1. No.8 


destroyed by mechanism—then the nature of the GS ent 5 
hanism may be understood, but not before. | G.m.b, at Glasgow a on a) | | ROTRTES 

lo obtain a true understanding of the nature of | Gartsherrie ,, oe ee nee LT G0 
power is by no means the difficulty, for a beginner, race ” ee es bp : aay : 
that is generally supposed, and when once reached, | Garnbroe 3 ». Sacer +>: 103 z 
the truth will break upon the mind like a sudden} Monkland = mi we 3x 108 0 106 0 
da very, and ever afterwards be associated with | Clyde a ans ae si 108 0 1060 
mechanism and motion whenever seen. The learner pie at aw on 103 0 106 0 

f rar . imaelf analeai . . 4 . oe vce poe 5 0 

will aft rwards find himself analysing th flow of Callies at Port Dates -oaay en rte 1 ng 
water, the traffic in the streets, the movement of Glengarnock i Andon 1120 1086 
s and trains; or even the act of walking will} Eglinton é . ae~— 09 0 «(07 0 


hecome a manifestation of power, all clear and in- 
telligible, without that air of mystery that is other- 
wise inseparable from the phenomena of motion. 
If the learner will go on further, and study the 
xion between heat and foree, the mechanical 
equivalent of heat when developed into force and 
motion, and the re-conversion of power into heat, 
he will have commenced at the base of what must 
nstitute a thorough knowledge of mechanics. 
I ain well aware of the popular opinion that such 
bjects are too abstruse to be understood by be- 
“ an assumption that is founded mainly in 
the fact that the subject of heat and motion are not 
rally studied, and have been too recently de- 
ited in a scientific way to command confidence 
| attention; but the subject is really no more 
difficult to understand in an elementary sense than 
that of the relation between movement and force 
strated in the ** mechanical powers” of school- 
, which no apprentice ever did or ever will 
lerstand, except by first studying the principles 
force and motion independent of mechanical 


It isto be regretted that there have not been books 
especially prepared to instruct mechanical students 
in the relations between heat, force, motion, and 

m. ‘The subject is, of course, treated at 
t length in modern scientific works, but is not 
ted with the operations of machinery in a way 


be undce rstood by beginne rs. 
A treatise on the subject, called ‘* The Correlation 
nd Conservation of Forces,” published by D. Ap- 


pleton, of New York, is perhaps as good a book on 
{ ubject as can at this time be referred to. The 


rk contains papers contributed - by Professors | the same as when it was bored. On the motion of the 
Grove, Helmotz, Faraday, and others, and has the | president, the discussion on Mr. Allan’s interesting and im- 
ulvantage of arrangement in short sections, that | portant paper was postponed till next meeting. 


mpass the subject without making it tedious. 


In respect to books and reading, the apprentice 
should supply himself with references; a single 
_and the best one that can be obtained on each 

of the different branches of engineering is enough 


in with. 

A pocket-book for reference, such as Molesworth’'s 
or Nystrom’s, is of use, and should always be at 
hand. 

For general reading, nothing compares with the 

tific and technical journals, which are now 80 

replete with all kinds of information that, beside 

ting the present progress of engineering industry 

all parts of the world, they contain nearly all 
ides that the learner will require. 

It will be found that information of improvements 

nd mechanical progress that the learner may gather 
from serial publications can always be exchanged 
al knowledge in his intercourse with skilled 
nd what the apprentice may read in an hour 
‘‘ exchanged” for experimental know- 

ledge that has cost years to acquire. 

Finally, I will say to the learner, set out de novo 

nu plans, with a determination to succeed, and 
f your judgment commends fit, with originality, 
only have system and method from the first, avoid- 
ng, however, any course that will provoke rivalry 
esentment on the part of others around you. 
(To be continued.) 


otten be 


Tux Scez Canat.—It appears that in the first ten days of 
November 30 ships passed through the Suez Canal. The 
transit revenue derived from these vessels amounted to 

7.2007. At this rate the transit revenue of the canal will 

something over 80,0001. for the whole of November, or 
somewhere about 1,000,900/, per annum. 


variation, a moderate amount of business being done betwixt 
Yesterday business was done from 





in the forenoon, buyers 104s. 3d., sellers 104s. 6d., the same 


undernoted quotations show a reduction on the week : 


a ose 
Dalmellington | bein) a ee 
Carron, at Grangemouth, selected 115 0 _— 
Shotts, at Leith ... aa a one 115 0 1100 
Kinnell, at Bo’ness _. 1126 1090 


(The above all deliverable alongside.) 
Bariron ... ove oes ade oe 131. 
ope a ee er? 


Last week's shipments amounted to 10,324 tons as against 
9750 tons in the corresponding week of last year. There 
is now a total decrease of 216,560 tons since 25th December, 
1872 ; the imports from Middlesbrough, however, are 
keeping up, and to date the increase on the year is about 
22,000 tons. 


Institution of Engineers and Shipbuilders in Scotland.— 
At the second ordinary meeting for the session of this insti- 
tution, held last night, the president, Mr. Robert Duncan, 
Port Glasgow, in the chair, the adjourned discussion took 
place on the paper read last April by Mr, James Lyall, 
surveyor of shipping, on “A Proposed Steamer for Channel 
Service.” There was afterwards read a paper by Mr, 
William Allan, Sunderland, on “The Application of Steel 
Liners to the High-Pressure Cylinders of Compound Marine 
Engines.” Mr. Allan gave his experience in reference to 
the wear which takes place in the high-pressure or 
heated cylinder of such engines, while the low - pressure 
cylinder scarcely undergoes any wear whatever. To this 
circumstance he attributed the fact that the successful results 
of trial trips and first voyages are not subsequently main- 
j tained. The wearis unequal in the high-pressure cylinder, 
| and it is noticeable in the eylinders of al types of compound 
marine engines, the author having found it in not fewer than 
ninety pairs of such engines which he had gauged. About 
a couple of years ago he resolved to adopt steel for the shell 
of the high-pressure cylinder, the casting of which was 
entrusted to Messrs. Vickers, Sons, and Co., Sheffield. It 
bored easily, and finished well, showing no blow-holes upon 
its internal surface. The trial trip, first voyage, and 
eighteen months’ constant running been alike successful 
| as to the "me oy of fuel, and the cylinder, on being 
| gauged, at the end of eighteen months, proved to be exactly 





Association of Engineering and Shipbuilding Draughts- 
men.—An ordinary meeting of this Association was held last 
| week, Mr. George K. Grieve, president, in the chair. An 
interesting paper on the “ Strength of Cylinders and Piston 
Rods” was read by Mr. R. Thomson, in the course of which 
he showed how difficult it was to arrive at any satisfactory 
rule for the thickness of the cylinder, every maker having 
| his own ideas on the subject. The paper was followed by an 
| animated discussion. 


Edinburgh and Leith Engineers’ Society.—A meeting of 
this society was held last week, Mr. Alexander Leslie, C.E., 
viee-pocalliaall in the chair. ‘The adjourned discussion on 
Mr. Kennedy's paper on air engines was resumed, in the 
| course of which many questions on points of detail in the 
| construction of there machines were brought up. In reply, 
| Mr. Kennedy drew particular attention to the fact that, 
| while the maximum theoretic efficiency of an air engine was 
| greater than that of a steam engine, yet such great perfec- 
| tion had now been reached in the mechanical construction 
| of the latter, that the ratio of the actually attained efficiency 

to the theoretic maximum was in the steam engine consider- 
| ably higher than in the air engine. The next business on 

the programme was a short notice of a plan by Mr. Godfrey 
| Sinclair for preventing accidents at railway stations. 


| Royal Scottish Society of Arts.—A meeting of this so- 
ciety was held on Monday night, Mr. T. C. Archer, F.R.8.E., 
president, in the chair. On taking the chair for the first 
| time, the president acknowledged the honour conferred upon 
| him, and then proceeded to give a description of the plans 
| which he had designed for the International Exhibition 
| building in which the United States Exhibition is to be held 
| at Philadelphia, im the year 1876, in celebration of the 
| centenary of the Union. The plan which he has designed, 
at the suggestion of the Exhibition Committee, is based upon 
| that of the Paris Exhibition of 1867, but with its defects ob- 
viated. Mr. John Reid, manager of the Leith Gas Works, 
afterwards read a ‘paperon MM. Pelouze et Auodouin’s new 
| method of condensing liquefiable compounds produced in the 





| manufacture of coal gas. The apparatus which the method | question of the use of steam u 


and eee anes See in use. on an apparatus 
as is capable of dealing with 1,000,000 to ,000 cubic feet 
of gas, only takes up about 8} square feet of space, and 
stands 6 ft. or 7 ft. high. 


Heating Power of Coal.—At the opening of the St, An- 
drew's ring d and Philosophical Society, held last Saturday, 
Dr. Heddle, Professor of Chemistry in the university of the 


city, gave the results of some recent investigations which he 
had made regarding the composition and heating power of 
the different varieties of coal supplied to St. Andrew's. The 
following numbers were given as representing the heating 
pevens of the specimens of coal named : Hill ot Beath, 9.075 ; 

alguatston, 8.83; Halbeath, 8.8; Elgin, 8.73; Laebgelly. 
8.58; Largoward, 8.34; Lassodie, 8.25; Cowdenbeath, 8.25 ; 
Cattlehill, 7.6; Dumfries peat, 4.58 to 6.94; Dumfries coke, 


6.71, 





FOREIGN AND COLONIAL NOTES. 

Queensland Railways.—Surveys for the Stanthorpe ex- 
tension of the Southern and Western Railway of Queensland 
have been completed. A portion of the country from Stan- 
thorpe up to within 8 miles of Warwick is extremely wild 
and rugged, the line between those points being skirted by 
basaltie and granitic outcrops of the most formidable 
character. The fall from the shoulder of the Dividing 
Range into Warwick is 1500 ft., and the length of the line is 
between 45 and 46 miles. 


Ballarat and Maryborough Railway.—The third section 
of the Ballarat and Maryborough (Victoria) Railway, viz., 
from Clunes to Talbot, has been surveyed, and tenders for 
the construction of the section were about to be called for at 
the last dates from Victoria. Good progress has been made 
with the works of the second section. 


Brazilian Railways.—The Brazilian Northern Railway 
from San Paulo to Cachwira~where a junction will be effected 
with the southern branch of the Dom Pedro Segundo Rail- 
bis, Bids be 140§ miles in length. Arrangements are stated 

ave been made for the construction of the Capivary, 
Piriciaba, and Siete branch railways. 

Railways in the Republic of Uruguay—Messrs. Waring 
are exhibiting their usual energy in the construction of the 
Darazuo line. Nine vessels have arrived at Monte Video 
with materials for this railway, and at the last dates three 
other ships were daily expected. The vessels, which have 
arrived out, have brought five locomotives, several trucks, 
and a large quantity of general railway matériel. 





The Belgian Iron Trade.—There is no improvement to 
record in the Belgian iron trade. The production of pig is 
being reduced in the Liége and Charleroi groups, but the sale 
is regaining no activity. Some transactions—of no great 
importance, however—have occurred in plates. 

Brazilian Agate.—Agate beds at Campo de Meio appear 
to be very prolific. A piece weighing about 601b. had been 
sold for 10/., and another of over 120]b. for 20/. Porte 
Alegre is the export market of this new product. 


The United States Mint.—The Director of the United 
States Mint, in his first annual report, estimates the amount 
of gold coin in the United States at 134,000,000 dols., and 
that of the silver coin at 6,000,000 dols. The silver circulates 
principally in California, Oregon, Nevada, Idaho, Arizona, 
and Texas. The increase of coin has been proceeding at a 
very fair rate ince April 1, and it is anticipated that it will 
gradually go on until an amount is secured sufficient to en- 
able the country to resume specie payments. 


Madras and Tanjore Railway.—The ceremony of turning 
the first sod of this line was recently performed by Mr. 
Logan, chief engineer of the Great Southern of India Kail- 
way. A mamotie did duty for a European spade, and a 
wudder’s basket represented the customary barrow. 


Mr. W. Clark, C.4.—This gentleman, who has for the 
last ten years been engineer to the Calcutta Municipality, 
has been compelled by failing health to resign his office. At 
a meeting of the justices Mr. R. Knight proposed that a 
bonus of 6000 rupees, equal to six months’ pay, should be 
presented to Mr. Clark as a substantial recognition of his 
services. The question was referred to the finance com- 
mittee. 


Australian Telegraphy.—Mr. Todd has strongly recom- 
mended the South Australian Government to establish tele- 
graphic communication with Melbourne, by way of Swan- 
port and Border Town. He has adopted this course with the 
view of obtaining a line, which being inland, will be free 
from the frequent interruptions to which the present tele- 
graph skirting the coast is liable. 





Messrs. Wuittey Partyens.—We notice that this old- 
established and flourishing business has been converted into 
a limited company, with a capital of 150,000L, one half of 
which has been advanced by Messrs. Whitley themselves, 
and the rest subscribed amongst a small private circle. 
Messrs. Whitley will, we believe, still continue the active 
management of the business, and we have no doubt that it 
will continue to realise the same marked success that has 
attended it during its existence as a private concern. 





GraxtHam’'s Stream Teamcar.—On Monday night a series 
of experiments were made with Grantham's steam tramway 
car upon the traraway between Victoria Station and Vauxhall 
Bridge. As we shall take an early opportunity of describing 
the arrangements of this car, we need only mention that the 
trials, while showing that the arrangements adopted still fall 
short of all that is required, still comply with the most 
important requirements of steam tramway traction, namely, 
nowelessness, absence of steam, and ect control. The 
tramways is one of grow- 
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TEXTILE INDUSTRY AT THE VIENNA 
EXHIBITION.—N p& of 
By Dr. H. Grorm 
iFousumac M NES.—(( ; 

We shall in this article conclude our report on 
finishing machines by describing the special ma- 
chines adapted for the finishing of silk tissues 
and ribbons, which were exhibited at Vienna. 
We have already jhad occasion to mention the 
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ted by Messrs. | from whence, after being carried over | 


Aemmer and Co., », Switzerland, | passed over a second table, the 


‘The latter firm also exhibited a finishing machine 
for silk, especially intended for silk threads and the 
material used for making silk cords (cordonets) ; this 
machine was arranged in the following manner: Th« 
threads were drawn off the bobbins fixed on a board, 
aud were passed below glass rods in a water trough, | on bobbins. 
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table which received the water dropping off, they 


by 
i surface of whic! Anof} 


was provided with an iron heating plate covered and Cq 
with woollen cloth. From this plate the threads ducing 
passed to a second plate, the surface of which was ribbong 
ground smooth but not covered; after having under 
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passed both these plates the threads are reeled off 
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CRAPING AND FOLDING MACHINES FOR TEXTILE FABRICS. 
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Another apparatus exhibited by Messrs. Aemmer | while subsequently they traverse a calender consisting | forated tubes passing through them. The upper 
and Co., of Basle, represented a machine for pro- | of three rollers, the central one of which is made of | roller is carried in bearings adjustable by screws, 
ducing the so-called ‘‘moiré,” on silk ribbons. The | paper, whilst the two others, made of brass, are | from which the paper roller is suspended, whilst the 


ribbons, after being wound up, pass from the reels | provided with finely cut longitudinal grooves ; these | lower brass roller is fixed. ‘Two ribbons are 


under a glass rod, next over a vertical iron rail, and | two brass rollers, which are hollow, and which have | together, one on the top of the other, through the 
from thence again underneath a second glass rod, | also hollow axles, are heated by gas by means of per- | calender ; but the central roller produces a perpetual 
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movement of the ribbons, which are thus pressed 
upon each other in varying positions, and have 
the “‘ moiré,” or watering, impressed upon them. 

During the process of drying, the maintenance of 
the stuff at its correct width is of great importance, 
and it has always been a difficult matter, on ac- 
count of the shrinkage which takes place. Already 
in our description of drying machines given in a 
former article, we called attention to the stretch- 
ing apparatus, but we must describe here the 
apparatus specially invented for this purpose by| 
Messrs. J. 





Dacommun and Co., of Muihouse; 
Messrs. Rosshardt and Co., of Naefels; and of 
Mr. William Birch, of Manchester. ‘The machine | 
by Messrs. J. Ducommun and Co., although | 
known since 1868, has not met with the general 
application that might have been expected; but 
lately it has been provided with several improve- 
ments, which ware shown by the machine exhi- 
bited at Vienna, and of which we publish illus- 
trations on page 450 

As will be seen from these engravings, the ma- 
chine consists of fixed and solid frames A carrying 
the main shaft I with the pulleys K, and the spur 
wheel M, which transfers the motion by means of 
the wheel Z to the roller N, the latter being gt ared 
to the second roller a by the pinions C and B, These 
stretching roYers appear cylindrically externally, 
as shown in the engravings, but they consist of an 
india-rubber tube drawn over a grooved core, as 
shown at Y in the front elevation. ‘These cores of 
the two stretching rollers are arranged in such a 
manner that the grooves of the one correspond in 
position and shape with the projections of the other 
roller; this cannot be seen, however, unless the two 
rollers are pressed together by means of the screws 
E, worked by the shaft F, when the grooves 
are shown through the india-rubber tube. The 
stuff R is unrolled from the roller Q, and passes 
over O, under P, and over the elliptical roller 
T; it is taken up either by the laying or distri 
buting apparatus X, or by the roller V, in which 
latter case it has to pass the table U, and is 
stretched during winding up by the roller W. Even 
a superficial examination of the rollers a and N 
will show that the stuff passing between them 
must be stretched. ‘The machine, which is well 
executed, and which deserves special attention, also 
effects the breaking up of the finishing matter, and 
makes even very stro! gly finished stuff soft to the 
hand, 

‘The apparatus exhibited by Messrs. Rosshardt 
and Co., of Basle, is used for the printing of cotton, 
and is applied as an addition to the printing machine. 
All we need state here is that we cannot say any- 
thing in praise of this apparatus, as the chief stretch- 
ing effect is produced near the edges, whilst the 
central part of the stuff remains untouched. 

Mr. Birch’s machine mentioned above, is of ori- 
ginal design, and we give illustrations of it on page 
450. From these views it will be seen that the 
main shaft H, supported by a light frame, and put 
in motion by the pulley kh, carries the pulleys I, 
which transfer motion to the pulleys L; we should 
mention here that the illustration shows a combina- 
tion of three such machines, which are fixed in 
front of a large drying machine for three widths of 
stuff. The stuff A running over the rollers B B, 
Fig. 2, passes into the machine, and touching the 
feathering boards C, and the stretching chain D, is 
led through the regulator E, from whence it passes 
over the roller M to the crimp rails G and P; running 
from here over or under the guide roller R, the stuff 
is taken off by the first drying cylinder §S, Fig. 2. 
By moving the regulator E up or down, the stretch- 
ing chain D is more or less opened or closed up, 
and on the proper arrangement of this adjustment 
the uniform action of the links upon the stuff de- 
pends, The working speed of the machine depends 
upon the speed of the drying cylinder, which should 
correspond with that of the chain. The regulator 
consists of a combination of three crimp rails, each 
provided with obliquely-cut grooves running from 
the centre to the end of the rails. During the fitting 
up of the machine care should be taken that the 
centre line of the roller M is fixed parallel to, and in 
the same plane as the centre of the first drying 
cylinder, so that the stuff may pass uniformly 
through the machine. The chain is moved by the 
rollers F and N, the former of these being fixed on 
a vertical shaft which receives its motion from the 
shaft L. 

Cotton, linen, and half-woollen stuffs are usually 





soaked with a finishing fluid, in order to procure a 
certain stiffness, smoothness to the touch, and 


often lustre. In order to do this in a suitable 
and uniform manner, ial machines are used, 
several of which were exhibited at Vienna. Starch- 
ing machines, which may either be fixed to the 
cylinder drying machines, or may be used as 
independent machines, belong to this class. Of the 
starching machine, as a part of the cylinder drying 
machine, we have already spoken when reporting on 
the latter class of machines, whilst we have to 
mention here an independent starching machine 
exhibited by Messrs. J. Ducommun and Com- 
pany, of Mulhouse, Alsace. This machine is pro- 
vided with a trough for the reception of the solution 
of starch. In this trough there revolves a brass 
roller which works against a second roller, over 
which the stuff passes from the feeding rollers, 
the necessary rollers for the reception of the finished 
stuff being arranged in the usual manner and 
position. Another machine of this class, but of a 
more interesting construction, is the ‘ craping 
machine” exhibited by Mr. A. Kiessler, Zittauer 
Maschinenfabrik und Eisengiesserei. Craping ma- 
chines are generally used for effecting a continued 
washing, boiling, and rinsing of woollen or half- 
woollen stuffs, in an alkaline solution, for the pur- 
pose of finishing, or as a necessary preparation for 
the process of drying, or to provide the stuffs, after 
being cleaned, with finishing matter. This machine 
is an important element in the finishing process. 
We publish illustrations of this craping machine on 
vage 451, and we may state here that it has been 
Puilt after the best English pattern, although a few 
original additions have been made to it. 

As will be seen from the engravings the machine 
is provided with three boxes a 6 and ¢, which con- 
tain the different fluids to be used for the finishing 
of the stuff or for the removal of impurities, such 
as fat or grease, fromf{it. ‘Three rollers d ¢ f, carried 
in strong frames, and running against the pressing 
or squeezing rollers d' e' f", project partly into thes« 
three boxes a 4c. ‘These rollers and boxes may be 
used in various ways, according to the quality of the 
stuff ; thus the latter is either wound round the 
rollers def, which are fixed in such a manner that 
the stuff is saturated by the fluid, whilst the rollers 
rotate and the squeezers partly press the fluid into 
the material, and partly squeeze it out of it, or the 
stuff is placed in the fluid, and is simply passed 
through the squeezers. By means of the wheel gear 
g 4 at the top of the frames, the upper rollers or 
squeezers d' e' f’ can be lifted, in order to afford 
space for the winding of the stuff around the lower 
rollers def. The shafts ggg are provided with 
sectors k & &, over which a chain is passed carry- 
in at its end the rod and hook i, from which 
weights of various sizes, according to the require- 
ments of the case, are suspended in order to press 
the rollers d' e' f firmly against the rollers de /. 
The material, which may be passed in or out of the 
machine from either side, is, after coming from the 
squeezing rollers, wound upon copper steam rollers 
by means of the friction gear /m, which allows the 
speed of the steam rollers to be exactly regulated 
as required, by moving the disc to the necessary 
distance from the centre of the disc /. By means 
of the foot-boards », the rods 0, and the levers p, the 
workman at the machine can instantaneously stop 
the winding up of the stuff by throwing the friction 
dises out of gear. Motion is transferred to the rollers 
by the bevel wheels gq’ g'', and each pair of rollers 
can be worked or put out of gear independently 
of the other rollers by means of suitably arranged 
couplings r. By means of the wooden rails s the 
stuff is guided into the machine without any folds; 
¢¢are guide rollers and vv and w w are stretching 
rods for the different boxes. 

The pressing and smoothing of textile fabrics is 
accomplished in various ways, but only one machine 
for this purpose was exhibited at Vienna, namely a 
calender by Mr. A. Kiessler, of Zittauer Maschinen- 
fabrik, an illustration of which we publish on page 447. 
This calender, which is used for woollen or half- 
woollen stuffs, consists of two large paper rollers 
a and 4 placed above and below a hollow cylinder ¢, 
which is arranged for being heated. ‘lhe paper 
rollers are made of best flax paper under a hydraulic 
pressure of 500 atmospheres, and are provided with 
a strong wrought-iron shaft and hoops at each end. 
The hollow cylinder is made of chilled cast iron, and 
is heated by steam of from 2 to 4 atmospheres, this 
steam passing through the admission valve d and 
the brass cock ¢, whilst the water produced by 
condensation escapes through a port below the 
steam admission port in ¢ into the self-acting water- 
removing apparatus /, by means of which it is 





blown out without any loss of steam. The bracket 
m firmly conneets ¢ with the frame, and protects 
it against any twisting that might be produced 
by the friction in the stufling-box of the cylinder 
The paper roller 4 is fixed, whilst the rollers g 
and ¢ may be either lifted up or pressed ayaingt 
each other by means of the lever combination ; 
i and £, connected with the movable bearings 
The steam cylinder ¢ is put in rotation by means 
of the wheels » and 2, and pulleys fixed on the 
same shaft as x, whilst the paper rollers @ and 4 
rotate by friction. The stuff to be finished passes 
from the cloth-beam o over the stretching ap- 
paratus py, the rods g, and the roller r, between the 
upper paper roller a and the heated cylinder ¢, ang 
after being led half round the latter, passes be. 
tween it and the paper roller 4, finally being taken 
off by the rollers s ¢t, and delivered into the box 
wu. ‘The simple, solid, and convenient arrangement 
of this machine deserves commendation, ; 

After the finishing of the fabrics it becomes of 
great importance that they should be folded in a 
proper and saleable manner. For this purpose the 
Charlottenburg Actiengessellschaft fur  Stiick. 
firberei und Maschinenbau has constructed a fold. 
ing and doubling apparatus, which was exhibited 
at Vienna, and which had been exhibited pre. 
viously at Moscow in 1872, but in a very imperfect 
state. This apparatus, which must be welcomed 
as a very suitable arrangement, and of which we 
give an illustration on page 451, consists of a frame 
about 14ft. high, carrying at the bottom the cloth 
beam a, from which the stuff passes half folded, 
to the roller 4, and thence to the rollers e¢ and 7. 
The stuff is pressed against the cylinder d by the 
roller /, whilst the laying down into the trolley 
h is effected by the lever g worked from the shaft 
carrying the pulley i. This simple apparatus saves 
considerable time and labour as compared with the 
system of folding each piece of stuff by hand. 

The same firm also exhibited at Vienna a self- 
acting measuring machine, built after an English 
patent, but provided with several improvements, 
The Zittauer Maschinenfabrik exhibited a combined 
folding machine and measuring apparatus for 
textile fabrics, this consisting of a measuring anda 
pressure roller, the former of which was provided 
with a counter arranged for any dimensions, After 
passing the measuring roller, the stuff is tightly 
wound over small boards, the width of which may 
be varied, according to requirement. The stuff is 


| stretched by suitably-arranged rods, and the 


measuring and pressure cylinders are covered with 
woollen cloth, 


THE FREEBOARD OF SHIPS. 
To Tue Epitor or ENGINEERING. 

S1rx,—Your correspondent, “ H. H. W.,” who undertakes 
to defend Mr. Robert Duncan’s freeboard rule against my 
criticism, admits that it fails when applied to vessels of un- 
usual types, although it works well enough with ships of the 
proportions now in fashion, forgetting that any rule worthy 
of general adoption ought to apply to all kinds of vessels, as 
experience shows us that if Getdetion should favour any 
peculiar type, vessels of that type would assuredly be built, 
even though their proportions should be otherwise objection- 
able. 

In his anxiety to prove my figures wrong, “ H. H. W.” 
makes some unwarrantable assumptions. All vessels have 
not bar keels ; the Great Eastern is a notable instance of s 
vessel with no external keel. An 18-in. floor would be absurd 
in a vessel 7} ft. deep, and 6in. round of beam to 30} ft 
breadth would make a very flat deek. 

Suppose we call the depth of floor in the vessel under 
consideration 7} in.—an inch per foot of hold not being an 
unusual proportion —the ceiling 2 in., the total depth will then 
be & ft. 34in.; from this subtract the freeboard by rule 7 ft. 
6 in. and the round of beam 10 in., the draught of water 
will then be found to be half an inch less than nothing. 

Yours truly, 
+ We 











New ZgaLayD Rattways.—Plant for a railway from Dune- 
din to the Clatha has been landed at Port Chalmers. It com- 
prises eight carriages and four brake vans, besides a con- 
siderable number of trucks. There is to be a workshop at the 
Dunedin Station, and a quantity of machinery to be worked 
by steam has been cnssted. The revenue of the various lines 
now in operation in the province of Canterbury moved on in 
March and April at the rate of 100,000/. per annum. The 
railway contracts have been let in the province of Otego; 
the aggregate amount of these contracts was 474,628/., and 
that ot those obtained by Messrs. Brogden and Sons, 371,6164. 
A contract was also let, during the financial year ending 
June 30, 1873, to the amount of 57961. on account of & 
bridge across the River Waitaki, the cost being equally 
divided between the provinces of Otago and Canterbury- 
Six contracts for sleepers to be used on the Otago and Canter- 
bury Railways were also entered into to the amount of 22,2681. 
Altogether, Sones Brogden and Sons would appear to bave 
obtained contracts in the province of Otago to the very cou- 
siderable amount of 798,259/, 
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DOVER HARBOUR. 
To tHe Evrtor ov Exeineerine. 

Sinx,—The letter of Captain Hoseason, R.N., in your last 
journal, in defence of a reduced area of enclosure, hardly 
ap to grapple with the objections to the alteration of 
the Government design of 1844; the writer argues that it is 
to be regarded only as a mili and naval station, that is, 
for ships of war only, with fixed moorings, and denies the 
necessity of aharbour of refuge for commerce, that an ex- 
tended frontage could not be defended, or would be more 
difficult of defence, and that the improvement of the town and 
communication with the Castle and heights by a military 
road would be interfered with. The writer does not refer to 
the curtailment of the deep-water anchorage by the present 
modification of the design, and suggests that if hereafter it 
be found necessary, an outer harbour can be formed, appear- 
ing to forget that the great increase in depth involved be- 
tween the designs of 1844 and of to-day appears to have in- 
volved the present retrenchment, and if this be so, what 
chance hereafter is there of the construction of an outer har- 
bour in still deeper water being entertained by the autho- 
rities. Captain Hoseason says, “If the area enclosed were 
to be doubled—that is to say, increased from 300 acres to 
600 acres, as Mr. Redman proposes—the present fortifica- 
tions would not afford sufficient protection to such anchorage, 
especially as the proposed addition would all be to the east- 
ward of the Castle.” This argument appears as negative 
as that for a reduction of water areas, as the heights and 
Castle Hill can, with the improved artillery of the day, com- 
mand any frontage, even more extended than that of 1844. 
Surely the Duke of Wellington, a warm supporter of the 
original project, and the military and naval authorities thirty 
years back, were quite alive to this question ; besides, is there 
any difficulty inthe matter? As regards improvement of the 
town it is difficult to understand how an extension of her 
Parade (its chief attraction), and the enone that would 
be afforded of extending the East Cliff terraces of houses, com- 
bined with a further extent of promenade upon her sea piers, 
can be considered disadvantageous. In effect the modification 
of the plan now proposed would curtail all those advantages, 
and restrict her sea frontage to the old time-worn boundaries, 
attempts to extend which have hitherto been kept in check 
by the ravages of the sea on her unprotected shore eastward 
of the Castle Jetty, where, however, a few years back there 
was a broad belt of shingle extending to St. Margaret’s Bay. 
How can the piers of 1844 be less available in peace and war 
for embarkation or disembarkation? Taking this view it 
would be best to go back to the lines of Henry the Eighth’s 
time, and have only an enclosed area of 150 acres. As to 
connexion by a military road, the only difference involved 
would be the extra quarter mile or so of road along the 
Esplanade. It is hardly necessary to repeat whatfhas been 
urged before, that the only vital difference between the de- 
sign of 1844, and the modified and reduced one of the present 
day, is the three furlongs extension eastward, involving 25 per 
cent. more work, but doubling the capacity of the harbour 
for nayal and commercial purposes ; and it is difficult to under- 
stand wiat argument can be adduced in these days of in- 
creased and stil] increasing tonnage for war or commerce, 
and the improved means of defence by artillery of greater 
and increasing range, can be brought forward for such re- 
duction of area. 

To compare the effect of the wind on the reduced area, as 
shown pictorially by Captain Sir Andrew Clarke, and on 600 
acres of enclosed area, requires no answer. The same remark 
applies to the question of anchorage, as moorings, of course, 
are as applicable to one enclosed area as the other. 

It should not be forgotten that what is now termed the 
Government design is a modification proposed by a military 
engineer, Colonel Sir Andrew Clarke, and that it was only 
carried at the fag end of the session in a thin house by a ma- 
jority of one, and that the scheme was characterised by the 
Treasury as recently as 20th June, 1873, as “not altogether 
mature.” Reference may here be made to the Harbours of 
Refuge Commissioners’ Report of 1844, They say, “ As the 
advanced port on the south coast, the want of a harbour 
here ot sufficient capacity for the reception of vessels of war 
and for the convenience and protection of trade has attracted 
the notice of sovereigns and ministers from the earliest times,” 
&. The advantage of an inner harbour to a large harbour 
of refuge is pointed out by them, and reference is made to 
Mr. Pitt’s desire to have Dover Bay enclosed. The Report of 
the Commissioners on Harbours of the South-East Coast of 
England of 1840 places Dover first on the catalogue of 
“ Sites for Harbours of Refuge.” Captain Washington, R.N., 
the late well-known and respected Rsdrographer, absolutely 
recommended an enlargement of the design of 1844; Captain 
Washington also reported in 1845 on the quantity of silt 
“held in suspension” in the bay. Captain Vetch, K.E., long 
employed in the Harbour Department of the Admiralty, also 
suggested a larger enclosure. Captain Bullock, R.N., con- 
tidered Dover the best site for a harbour of refuge, and when 
coupled with its means of defence, was a better site than the 
“Small Downs” or any other, and he approved the plan of 
the Commissioners. Captain E. K. Calver, R.N., considered 
it the best site for the purposes desired. The objection to 
sailing veesels in a naval station must have had the same 
force in 1844 as in 1873. The analogy between Holyhead 
and Dover is this, that the former was ;lanned too small 
originally, and subsequently enlarged ; and at Dover, where 
greater demands for accommodation for the royal and com- 
mercial navies are likely to arise, it would be most regrettable 
to see a base of operations commenced on demanding subse- 
quent extension, as at Holyhead. A reference to the statistics 
of the Wreck Chart would modify some of the objections to 
the enlarged area of enclosure of Dover Bay. 

I am, Sir, yours truly, 

Nov. 24, 1873. J. B. Repuax, Mem, Inst. C.E. 

Weuirneron Patent Sirp.—The business of the Welling- 
ton (N.Z ) patent slip is ra i“ increasing, and it is not now 
deemed necessary to ask the New Zealand Government for 
& guarantee of interest on the capital engaged in the work. 








SCREW PROPULSION, 
To rue Eprror or Exeirecaixe. 

af attention was 
of the 14th instant, in which refer to some experimen 
which I have been making at the Royal Horticultural Gar- 
dens, Kensington. It may perhaps interest some of the 
readers of Exoinrertne, who are acquainted with the 
subject, to know the principle upon which I obtain such 
— advantages over the existing system of screw pro- 

ulsion. 

< Having taken great interest in the subject for more than 
twenty years, and being aware that more t 
applied to propel the ship by either screw or paddles is lost, 
I tried by means of models (much in the same way that I 
ascertained my former improvements in the scrow) to ascer- 
tain the cause of the enormous loss that takes place. My 
motive in applying a screw at each end of the ship was to 
obtain safety, as well as increased speed, so that in case an 
accident occurred to either of the propellers or machinery, 
the ship could still continue her voyage with the other; but 
I found, in the course of my investigations, a far greater 
speed was obtained by the system than I at first expected to 
find, and, as you have already stated, that, by doubling the 
power, and dividing it between the bow and stern screws, a 
gain in speed of 50 per cent. is obtained over a single screw 
on the present system propelled by half the power. Again, 
if L apply half power on either bow or stern serew, I obtain 
from 60 it. to 65 ft. in 60 seconds with 600 revolutions of the 
screw; and if I apply full power on either of them I get 
from 80 ft. to 86 ft. in the same time and the same num 
of revolutions; the diameter of the screws 2}in., and pitch, 
with half power, at an angle of 234 deg., and with full power, 
35 deg., two springs being used, so arranged that they could 
be applied either separately or jointly. 

I have the model so arranged as to work with twin screws 
in the usual way, from which, when worked with full power, 
I obtain from 84 ft. to 86 ft. in a minute with 600 revolutions. 
Now, if I apply the same screws that were used for twin 
screws at the same pitch at the bow and stern in tunnels 
with the same power (that is, a single spring to each), I then 
get from 95 ft. to 100 ft. in 60 seconds with 600 revolutions, 
which shows a gain of nearly one-half the power, according 
to the established rule of the power due to the speed. 

At first I thought a great portion of this gain was due to 
the resistance of the bow being reduced from the bow tunnel 
removing the resistance due to the area of its mouth; but 
this could not be the case, as there was no gain in speed 
when the bow screw alone propelled the model. It then 
oceurred to me that when either the bow or stern screw pro- 
pelled the model alone, and only made about 60 ft. in a minute 
with 600 revolutions, and when both were working they 
made 96 ft. to 100 ft. in the same time with nearly the same 
number of revolutions, that it might be due to the increased 
quantity of water supplied to the screw. I then made ex- 
perimeots by which { could ascertain the difference in the 
quantity of water that passed a the tunnels, when the 
model was propelled by one and by both screws, and which I 


found to be just 50 per cent. more when it was propelled by | Pi 


both screws than when propelled by one only, which must 
anew be the case, since the model went just 50 per cent. 
aster. 

It would at first appear paradoxical that a screw does not 
obtain a sufficient supply of water when surrounded by it ; 
but, upon reflection, it will be seen that this must be the 
ease, when we take into consideration that a screw, in pro- 
pelling a ship, drives a column of water through its disc at 
the rate of 12 to 15 miles per hour, which is the case when 
the engine is working, whether the ship is moving forward 
or not. Sup we take a screw with two blades of 20 ft. 
diameter, and 25 ft. pitch, making 60 revolutions per minute. 
It will divide the water into slices or threads of 12 ft. 6 in. 
wide every half second, which “does not allow sufficient time 
for the water to flow into the space left by the preceding 
blade, thus rendering it unable to obtain a firm hold for 
propelling the ship, though it consumes the same amount of 
power as when fully sup si . 

In Bourne's work on the screw (pege 425) it is stated that 
“In 1846, the Dwarf, a vessel with a fine run, was filled out in 
the stern by the application of three successive layers of plank- 
ing, so as to alter the shape to that of a vessel witha full run. 
Prior to the alteration, the s of the vessel was 9.1 knots 

r hour, the engines making 32 revolutions per minute. 

the effect of the filing out was to reduce the speed to 3.25 
knots per hour, with a speed of engines of 24 revolutions per 
minute. One layer of planking was then taken off, and the 
speed rose to 5.75 knots per hour, the engines making 26.5 
revolutions per minute. When the whole of the filling was 
removed the speed rose to 9 knots, as before. Care was 
taken in this experiment to bring the filling into conformity 
with the lines of the vessel, so that there should be no 
roughness or abruptness to aggravate the evils of a full ran, 
ee result was a declension to one-third the original 


” 


Had the persons who made the above experiment reflected 
on the results, it would have oceurred to them that the great 
loss that resulted from the filling up was caused by binderin, 
the flow of water to theserew, for had the vessel been propel 

by any means except a screw at the stern, it is doubtful 
whether the loss in speed would have exceeded half a knot, and 
this knowledge might have saved millions that have unneces- 
sarily been spent in coals, besid itating the building 
of ships of a disadvantageous depth, in order to get the screw 
well immersed. I have carried my experiments further with 
a dise placed in front of the screw of the same size in dia- 
meter as the screw, when the model would not move forward 
at all, but the screw took about the same amount of power to 
work it as when ph gaspelies the model at its greatest speed. 
I then increased supply of water to the screw beyond 
what it would take throu 
to the amount of about 





its disc when in the open water 
per cent., which then gave the 


best result in propelling the model, and I found that when I | take 


increased it beyond the above amount it lost speed in pro- 


ealled to an article in your paper | i 
i te 


If 
half the power see 


1 am yours truly, 
Ropsert Gairritis. 
London, November 24, 1873. 





To rus Eprror or Exaintraine. 

S1r,—The drawi sent you having been intended to 
as epee the sectional as well as the front view of the vessel's 
side, probably would not convey toe you a correct idea of 
the manner in which I apply my fore and aft propellers, 
which I find necessary to explain, judging from your edi- 
torial remarks at the bottom of my last communication. 
The two ends of the vessel at bow and stern, from a few feet 
from the back of the points where the propellers are partially 
visible in the said drawings, are made to rise gradually up- 
wards, the part at the bow forming a cutwater section of 
the vessel, and allowing sufficient scope of compressed water 
rushing tothe propeller (the bottom part of this eutwater 
under water forming the tunnel, and also openings tee. each 
side of the same) which delivers the mass of w: 
by it partly under, and partly on each side of the ship’s keel 
under water. The propeller aft is several feet from 
the first rise of floor conveying the midship section below, and 
forming the ship’s run, from which, as well as from the sides, 
sufficient water will keep it supplied, and to enable it to dis- 
place large volumes of water from the ship's run towards the 
stern. Both bow and stera propellers placed thus will give a 
much better result than with open stern propeller and how 
tunnel only, besides the advantage of protection, and the pre- 
vention of racing in @ vy sea, and the risk of break- 
ing the shaft and propeller blades. I compensate the 
arched tannel cutting into the vessel’s hull under water 
with collateral supports on each side of stern part. Ihave 
also a plan for working two or more separate hulls or veusels 
connected together by strong plate keels and iron girders, by 
through screw shafts, and interposing alternate screw pro- 
pellers between them. The same propeller that will drive 
the forward ship will partly serve to tow the bow of the 
second vessel. an steam trains may be thus constructed 
by two lines of such connected independent hulls, one on 
each side, with open water channel between, and made to 
form one common floating bridge with houses, hotels, store- 
rooms, magazines, &c., such as could carry all the trade, 

ngers, and emigrants from this side to America as 
steadily and safely as if they were promenading on Brighton 
er. 


I remain, yours very truly, 
N.D. SPartaut. 
Liverpool, November 24, 1873, 


SKOINES’S PATENT GAS. 
To rue Epitor ov ExGingerina. 

S1r,—In reference to your suggestion as to further infor- 
mation on this process, allow me to state that the cause in 
the increased volume of gas is because the tar, while ina 
gaseous state, is converted into a permanent illuminating 
gas; this is done by the introduction, during the process, of 
superheated steam, acting as a carrier to the carbon, and 

reventing the condensation of the thick black smoke, or pro- 
Siete of distillation, into ordinary tar, &c. 

This tar, or liquid coal, contains all the illuminating ele- 
ments of coal gas, and only requires proper menipulating to 
utilise it on a large and profitable scale ; this, Skoines’s provess 
thoroughly effects ; the products of the distillation of the coal 
in mixture with the steam whilst filtrating through the retort 
containing the incandescent chalk, part with a large pro- 
portion of sulphur, and apparently the hidden and valuable 
colouring elements (evidences of the ancient and beautiful 
flora, resplendent in all their glory of colour prior to, and 
preparing for, the present coal formation, which colours are 
again eliminated from the chalk, and profitably utilised) ; the 
superheated steam, on entering the retort ree ge ag coke, 
is decomposed ; the oxygen forming carbonic oxide, and the 
liberated hydrogen forming a rich carburetted hydrogen or 
ordinary coal gas by combining with the earbon, which ia in 
excess in the retorts, thus not only doubling the quantity of 

, but converting a comparatively worthless material, tar, 
into a valuable and highly serviceable product. 


Yours respectfully, 
8. W. SmirE. 


[Mr. Smith's letter does not clearly answer the question 
we raised in the paragraph to which it refers. We 
asked how does it happen that by Mr. Skoines’s process 24 
ewt. or 25 ewt. of gas and coke can be produced from 20 ewt. 





of coal? Mr. Smith tells us that the tar is converted into a 
permanent illuminating by the addition of superheatin 
steam, which is decom in ial ret ut even i 


the whole of the tar, &., be converted into illuminating gas, 
the 4 ewt. or 5 ewt. excess would still remain to be accoun 

for. Does this all come from the hydrogen in the super- 
heated steam? Water is composed of oxygen and ee 
in the proportions by weight of 8 of the former to 1 of the 
latter. To obtain these 4 ewt. or 5 ewt. of hydrogen therefore, 
nine times that amount, or from 36 ewt. to 46 ewt. of water, 
must be converted into steam and superheated? If this be 
so, the cost of producing this auxiliary element should be 
n into consideration in estimating the advantages of the 





process.— Ep. E.] 
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STATIONARY BOILERS, 


—— 


AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. BOLZANO, TEDESCO, AND COMPANY, PRAGUE. 
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WE illustrate, above, the boilers exhibited at Vienna by 
the firm of Bolzano, Tedesco, and Co., of Prague, and em- 
ployed in generating steam for the pumps by Messrs. 
Decker Brothers, of Canstatt, which supplied the fountains 
with water, and which we illustrated in a recent number. 
The construction of the boilers is made very plain in the | 
engravings. Each boiler consists of twe parts, the lower 
being an ordinary multitabular boiler, and the upper a cy- | 
lindrical steam chamber or superheater. The feed water is | 
introduced into a long oval tube rivetted to the back of the 
shell, which also provides access for cleaning to the space 
below the tubes. The upper part of the main boiler can be | 
entered through the superheater, on which are placed the | 
safety valves and stop valve. In the boilers shown at 
Vienna each main barre! was 5 ft. 84 in. diameter by 10 ft. 
4, in. long, and it contained 83 tubes Sin. in diameter | 
outside. Each steam chamber or superheater was 2 ft. | 
104 in., and 15 ft. 14 in. long. 

The boilers require a great deal of brickwork in the 
setting, which must be proportionately expensive. As far 
as evaporation goes, they should give good results (although 
the addition of a feed heater would be an advantage); but 


we do not at all like the way in which the upper half of 


the shell of the main boiler is arranged—it will be im- 
possible to get at it without pulling down brickwork, which 
is almost equivalent to saying that no one will ever take 


| the trouble to look at it at all 


These boilers are fitted with Bolzano’s patent firegrate, 


| which we have already illustrated and described in En- 


GINEERING (see vol. xiv., page 348). In the boilers at 
Vienna each grate measured 6 ft. 6}in. by 4 ft. 2}in., its 
area being thus 274 square feet. This firegrate was 
designed specially to enable the inferior Bohemian coal to 
be economically burnt; but there is no reason why it should 
not be used with better fuel, with which we think it is 
calculated to give good results. Experiments made with 
this grate at the shops of the Buschtiehrader Railway at 
Kommotau, Bohemia, have shown that with the use of 
washed small brown coal (1 Ib. of which evaporates about 
24 1b. of water) an economy is effected of 46.5 per cent. com- 
pared with the fuel consumed on an ordinary grate with 
steps. It was proved, however, at the Exhibition, that the 
grate was also very_suitable for bituminous and poor coal, 


| and that it produced a satisfactory combustion of the smoke ; 
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the} latter circumstance was of creatJimportance at}Vienns, 
on account of these boilers having been situated in the most 
frequented part of the Prater and the Exhibition grounds, 
where the presence of smoke would have been attended with 
inconvenience. This was the only grate at Vienna whic! 
was recognised by the Jury, whilst the Mitarbeiter-Medaille 
(medal for co-operators) was awarded to the inventor. 





Victorias Coa.rie.ps.—Mr. J. Mackenzie, Government 
examiner of coalfields in New South Wales, in reporting on 
the coalfields of the south-eastern district of Victoria, arrives 
at the following conclusions: 1. That it is useless to expend 
any further sums of money in searching for payable seams 
of coal in the Bass, Griffith’s Point, Western Port, Cape 
Patterson, Strelezki, or Stockyard Creek districts; 2. That 
the Kileanda, Blue Mountain, or Strelezki seam of coal might 
be sought for and opened out in the ranges east and 1 rth of 
Messrs. M‘Call and Co.’s lease at Strelezki, proving it at in- 
tervals of a few miles apart to determine the thickness; 3. 
That the country might be examined between the above- 
mentioned ranges and the River Latrobe, to see whether the 
Rock or Queen veins, or their equivalents, rise to the surface 
again in this direction, and are of any va!ue. 
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HORIZONTAL NON-CONDENSING ENGINE. 
CONSTRUCTED BY MESSRS. PICKERING AND DAVIS, ENGINEERS, PORTLAND, CON., U.S.A. 
(For Description, see next Page 457.) 
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MINERAL FUEL AT THE VIENNA 
EXHIBITION.—No. V. 

WE turn next to Australia, and find the oldest 
of our colonies there, New South Wales, was, from 
caprice, or some unknown reason, entirely un- 
represented at Vienna, while Queensland, Victoria, 
and New Zealand, were well represented in every 


respect. This is so much more to be regretted, as New | 


South Wales is destined to become one of the largest 
coal-producing countries of our globe. In 1870 
this colony raised over 1,000,000 tons of excellent 
coal from about 34 mines, principally in the dis- 


tricts of Newcastle and the Hunter River, about | 


100 miles north from Sydney, and 51) ,000 tons were 
alone exported from the harbour of Newcastle, 
worth 700,0007. It appears that the coal formation 
of Australia extends parallel with the eastern coast, 
along the Blue Mountains, over a very large dis- 
trict from the colony of Victoria, through New 
South Wales, far into Queensland, containing many 
beds of excellent bituminous coal, which will make 
very good coke, and which yields over 80 per cent. of 
carbon, with only 2 to 4 per cent. of ash. In fact, 
this coal is by far the best in all Asia and the 
Pacific, and it is with great profit exported to the 
harbours of China and California. It is also used 
for iron making, and only quite recently some large 
iron works at Lambton, near Newcastle, were started 
with it and iron ore coming from Queensland, New 
South Wales, and South Australia. Though the 
coal measures have an enormous development they 
are only opened in a few districts. The princi 

mines are in the coalfield of Newcastle, but also 
near Raymond Terrace, Singleton, and other 
localities. Next follows the 
40 miles south of Sydney, with the important 


Vollongong basin, | 





| tends over 30 miles south from Wollongong, and 
west far into the Berrima district, where four 
collieries are worked. West of Sydney are the 
Hartley and Mount York coalfields, the latter con- 
| taining excellent cannel coal, which is used for 
making gas at Sydney and Melbourne, and for the 
manufacture of petroleum and kerosene. The coal 
| measures contain 11 seams, from 3 ft. to 30 ft. thick, 
near Newcastle, but they are yet far from being 
| properly explored. This is still less the case in 
Queensland, where the coal formation is known to 
exist north of the Condamine river, and in the 
valleys of the rivers Mackenzie and Robinson. In 
Moreton Bay the coal crops out, and seams may 
be traced all along the Brisbane and Bremer 
rivers, The age of this carboniferous formation is, 
however, not yet made out with certainty, as some 
geologists take it for Mesozoic or Liassic. Exhibits 
of coal were made at Vienna from the Tivoli coal mine 
near Ipswich, where at 350 yards’ depth a seam of soft 
coal, 44 ft. thick, is worked, while a very coke is 
made fromit in 23 kilns. The Allora Coal Company, 
Darling Downs, 152 miles from Brisbane, works a 
seam 28in. to 30in. thick; the Bingera coal mine, 
near Bundaberg, Lower Burnett, and the Rose- 
wood mine, West Moreton, work three seams about 
18 in. each. The Aberdare coal mine, 5 miles from 
Ipswich, has a seam of 4 ft., and the Flagstone 
Creek coal mine, Toowoomba, one of 15 in., and at 
Blackfellows Creek, near Gatton, a seam of cannel 
coal 7ft. to 10ft. thick, is known. The coal of 
Queensland is generally very pure, but the extent 
of the coal beds is only very imperfectly explored. 
From the colony of Victoria samples of coal were 
shown by the Mining Department of Melbourne, 
robably from the northern provinces, while beds of 
d brown lignite are found in the neighbourhood 





Wollongong and Bellambi mines. This basin ex- | of Ballarat. Finally, New Zealand exhibited a variety 





of coals, none of which, however, come from the 
real coal measures. The formation to which they 
belong are the Cretaceous and Eocene. In the pro- 
vince of Nelson, near Cape Farewell, the former is 
predominant, and the Collingwood Company works 
there six seams, 1ft. to 4ft. thick, of very good 
bituminous gas coal; the Ajax Company one of 
10 ft.; the Ngakawau Company, at Mount Roch- 
fort, a bed of 16ft.; and the Brunner Mine one of 
18 ft. thickness. This Cretacean coal is black, gives 
a hard metallic coke, and evaporates 7} lb. of water 
per one pound of fuel; that is almost as much as 
the English Hartley and Wallsend coals will do. 
The coal of Pakawau is less bituminous. Tertiary 
brown coals are found in the same province on the 
Upper Buller river and at West Wanganui; they 
are pitch coals, and their evaporating power is 4.2 lb. 
The province of Canterbury owns tertiary anthra- 
cite glance coal at the Acheron river and the Mal- 
| vern Hills, and at Hill’s Drive, near Selwyn and 
| Preservation Inlet. In Auckland, the Waikato 
Coal Company works a bed of pitch coal 18 ft. 
thick, and semi-bitumfnous coal occurs there at 
Kawa Kawa, Wangarei, and Wangaroa. Ordinary 
brown coal is found in Otago at Kaitangata and 
Saddle Hill, and a seam of § ft. pitch coal at Shag 
Point, The exhibitors were the Colonial Museum, the 
Provincial Government of Nelson, the Collingwood, 
Oakden, Ajax, Ngakawau, and Waikato Coal Com- 
panies, and Messrs, Hart and Rowley. 

Looking now at America, the last continent in our 
review of mineral fuel, we find the Pacific coast very 
deficient in coals. The extensive coal formation of 
Vancouver Island is of raters e, and stretching 
from Georgia Bay as far as the Island of Saturra, 
contains two seams of ordinary brown coal and 
pitch coal of very a 6 to § ft. thick ; the 
coal is worked at several places for steam purposes 
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with considerable advantage. In Washington ter- 
ritory, opposite Vancouver Island, an extensive 
tertiary basin is found near Bellingham Bay. It 
is composed of sandstone, and contains 10 seams of 
bituminous glance coal, with an aggregate thickness 
of 116 ft. The coal will give a very good coke and 
is fit for the use of blast-furnaces, Tertiary coals are 
also found in California at Santa Clara and Coose 
Bay, where three seams, one 9 ft. thick, cover a 
great surface, and contain a good glance coal with 
only 3 to 4 per cent. of ash; similar coal. beds are 
fourid 23 miles south of Cape Flattery, and beds of 
lignite at Port Oxford and Astoria. Coals of Cre- 
tacean age were also discovered in the Sierra Nevada. 
In San Salvador, in Central America, a large seam 
of pitch coal is known to exist near the meeting of 
the rivers Titiguapa and Lempa, and on the Isthmus 
of Panama, near Cultivation Creek and Blando 
River, an Eocene formation contains six seams of ex- 
cellent black bituminous glance coal, 30 ft. thick. 
On the west coast of South America mineral fuel is 
only known in Chile at Lota, near Valparaiso. Here 
a bed of black pitch coal is found, as is the case near 
Concepcion and Calcurra Bay, south of Valparaiso. 
‘The coals yield here over 70 per cent. of carbon 
with 5 to 7 per cent. of ashes. Besides these 
tertiary coals others of Liassic age seem to exist at 
St. Jago and Aconcagua, in Chile. 

In Brazil several coal basins are known, though 
none of them has as yet reached great impor- 
tance. In the province of Rio Grande do Sul, west 
of Porto Allegre, three coalfields are explored. ‘The 
greatest is that of Candiota, covering an area of 150 
square miles. In the mines of the Rio Grande Coal 
Company several seams, with 65 ft. of good bitu- 
minous coal, which, according to the researches 
of Professor Agassiz, belongs to the real Car- 
boniferous period, are worked with great advantage, 
the thickest seam being 25 ft. A second basin 
is that of Rio Ratos, with 50 square miles; the 
coal specimens shown from it by Dr. Ubatuba much 
resemble English Newcastle coal, as do the coals of 
the third basin of Rio Tubarao or Passa-Dous, in 
Santa Catharina, exhibited by Viscount Barbacena. 
All these basins promise to become of the utmost 
value for the development of Brazilian industry. 
The United States of Venezuela likewise made a 
good show at Vienna with their specimens of coal, 
which are almost all derived from the Eocene 
formation at Curamichate, near Coro, west of 
Caraccas, and at Piaco and Barcelona. The coal is 
glance coal, and will partly make coke; other beds 
are composed of lignite. The formation contains 
also anthracite coal, near La Guayra, which was ex- 
hibited by Mr. Stelling. Lastly, in Columbia, an ex- 
tensive Eocene coal formation exists at Chirigui, in 
the — of Veragua. Here six beds of coal, 73 ft. 
thick, and containing black glance coal with 6 per 
cent. of ashes, extend over a belt 50 miles long and 5 
to 14 miles broad, between the Rio Changuinola and 
Cape Valienti. The best coal is found at the mouth 
of the Changuinola, where it is bituminous, while on 
other places it becomes anthracitic or lignitic. 

We conclude our sketch of the mineral fuel ex- 
hibits at Vienna with the United States of America. 
As is well known, North America is one of the richest 
coal countries in the world. Her coalfields west of 
the Alleghany Mountains extend over the greater 
parts of Pennsylvania, Ohio, Maryland, West Vir- 
ginia, Kentucky, Tennessee, Alabama, and Georgia, 
covering an area of more than 55,000 square miles 
of bituminous coal. The development of the North 
American coal industry has made rapid strides, and 
the annual production of coal has increased from 
21,000,000 tons in 1866 to 34,000,000 tons in 1871, 
and to 41,752,000 tons in 1872. The quality of the 
coal is very good, and about one-half of the output 
consists of anthracite, the other half of bituminous 
coal, which makes excellent coke. The latter is 
principally raised in Pennsylvania and Ohio, where 
the big bituminous coal. bed stretches from Pitts- 
burg as far as west of the Ohio, its northern out- 
crop — 5 miles of Pittsburg, its southern near 
Beaver. It is composed of three layers, the main 
breast coal, 5 ft. to 6 ft. thick, a stratum of shale. 
and again of coal. The anthracite region, however, 
composes the eastern portion of the great carboni- 
ferous formation, and in Pennsylvania alone it covers 
297,000 acres, containing in the counties of Schuyl- 
kill 108 ft., Lehigh 50 ft., Shamokin 70 ft., Lacka- 
wanna 60ft., and Wyoming 100 ft. of anthracite 
coal. The most important is the Schuylkill district, 
where the Mammoth Seam contains from 20 ft. to 
60 ft. of coal. The quality is generally very good, 
Pennsylvania anthracite containing 85 to 90 per cent. 


of carbon and 1 to 5 per cent. ashes ; Pennsylvania 
and Maryland steam coal 71 to 77 carbon and 6 to 
9 ash ; and bituminous coal 62 to 65 carbon, 26 to 
35 gaseous substances, and 2 to 9 per cent. of ash. 
The best steam coal comes from Cumberland, in 
Maryland. Exhibitsof American coals and coke were 
shownat Vienna from Pennsylvania by Amasa McCoy 
and Philo Norton, and the Dunbar Iron Company ; 
from Uhio by the Cincinnati, Rockport, and South- 
Western Railway; and from Alabama by R. Roth- 
well. Coals from Indiana were exhibited by the state 
geologist, Mr. E. D. Cox, of Indianopolis, and 
by the Otter Creek Black Coal Company, these 
coals being of the anthracitic kind, but used in blast 
and puddling furnaces. Professor Guido Kustel 
showed black coal, most likely of more recent age, 
from Wever riverin Utah. The United States own 


Austrian department was in thesub-section devoted 
to Hungary, where Herr F, Zimmermann, of Pesth, 
showed a railway wheel lathe of ordinary design, 
but good proportions and workmanship. 

Russia, as might be expected, was an even smaller 
exhibitor of machine tools than Austria. In fact, 
the only exhibits from Russia were a very ordinary 
screw cutting lathe from Mr. G. A. Lessner, of St. 
Petersburg, a wall drill and hand drill from the 
Alexandrowski Technical School, and small lathe 
and small hand- worked shaping machine for fixing to 
a vice, shown by the Technological Institute of St. 
Petersburg. ‘These latter exhibits, being made by the 
students, could not be too closely criticised ; but the 
workmanship was very fair considering. The lathe, 
| however, had some rather doubtful points, and 
| looked more like the model of a larger lathe than a 








also enormous masses of tertiary coals, a broad belt | full-sized tool. We have now completed our general 
of such deposits stretching east of the Rocky Moun- | survey of the machine toois shown at Vienna, and 
tains, from north to south, through the States of | we trust we have enabled those of our readers who 
Montana, Dakota, Wyoming, Nebraska, Colorado, | did not visit the Exhibition to gain a fair impression 
Kansas, Indiana and ‘Texas, as far as the Gulf of| of the character of the exhibits of the various 
Mexico. ‘The mineral treasures which are heaped| nations represented. Of many of the principal 
up here are as yet very imperfectly known, oa it | tools, also, we have already published detail descrip. 


use of them. 

When we look back over our sketch of mineral 
fuel exhibits and their sources, we cannot help 
thinking, that even the most timid mind will become 
reassured about the prospects of humanity, and 
convinced that mineral fuel will not fail us fora 
good while to come. It would be foolish to trouble 
our minds with the thought of what our successors 
may be compelled to do 2000 years hence, when the 
mineral treasures of the globe will be exhausted; 
we may let that be their own business. Perhaps 
they may then have learnt how to store up the heat 
of sunbeams for the use of the fireplace, or to cook 
the dinner by the heat given forth from the 
incandescent interior of our globe! Who knows? 





MACHINE TOOLS AT THE VIENNA 
EXHIBITION.—No. V. 

THe only countries whose exhibits of machine 

tools we have yet to notice, are Austria and Russia, 

the latter nation being, however, very small ex- 


partment of the Machinery Hall contained very few 


fact, but with few exceptions, the exhibits of this 
class were of an inferior kind. In fact, one of the 
neatest contrivances shown in the Austrian depart- 


in shafting. This was a kind of small port- 
able slot drill, worked by a ratchet lever like a 
ratchet brace, and capable of being readily fixed on 
any shaft on which a keyway was to be cut. A 
simple arrangement gave a self-acting traverse to 
the slotting drill. This handy little tool is the in- 
vention of Mr. E. Esslinger, of Vienna. | 

Undoubtedly the finest collection of machine | 
tools in the Austrian department was that sent by | 
Messrs. Pfaff, Fernau, and Co., of Vienna. We 
have already illustrated several of the principal 
tools exhibited by this firm, such as the fine radial 
drilling machine for heavy work, and a large sur- 
facing lathe,* and we only state here, therefore, 
that the designs and workmanship were generally 
good and substantial. Messrs, Escher, Wyss, and 
Co., of Leesdorf (a branch establishment of their 
well-known works at Zurich), were the exhibitors 
of a good substantial railway wheel lathe, and of a 
wheel-cutting machine, neither of these tools, how- 
ever, possessing any special points of interest, The 
same remark will, in fact, also apply to the collec- 
tions of the other Austrian tool makers. Thus Herr W. 
Schwabe, of Vienna, only showed a spring hammer 
of American design, and a small lathe and screwing 
machine, both of ordinary patterns; Herr Johann 
Miller, of the Maschinen und Hilfswerkzeng- 
Fabrik, Vienna, showed, in addition to an ordinary 
lathe and planing machine, a drilling machine ar- 
ranged so that the spindle could be turned out of 
line with the table, it being then prolonged by a 
boring bar extending down to a bearing in the bed. 
plate, the latter being grooved for fixing work ; 
Herr Johann Hipp, of Vienna, exhibited some small 
hand lathes with wooden frames, and fitted with el- 
liptical chucks, these lathes being of somewhat rough 
workmanship, but including some good points in their 
details ; while, finally, Herr Rainer Nassimbeni, and 
Herr Anton Horak, both of Vienna, likewise ex- 
hibited some small hand lathes, requiring no special 
notice. The only other exhibit of tools in the 











* See pages 378 and 453 of our last volume. 


| graving, the engine has really no bedplate, the casting to 
| which the support for the cylinder and the crankshaft 
| plaummer blocks are bolted, being merely a light cast-iron 
| tray to catch any oil, &c., dripping from the guide bars and 
| bearings. The strains due to the thrust and pull of the 
| connecting rods are taken by the guide bars, these being 
| bolted at one end to the cylinder cover, and connected at 
hibitors. And here we may state the Austrian de- | the other end to stays, which are secured to the crankshaft 
i |plummer blocks. The flywheel runs between the two 
novelties in the way of machine tools, and that, in | , : ; 

| carries a crank at each end, a pair of connecting rods 
| coupling the cranks to the crosshead, as shown. ~ 





will be reserved for future times to make the best tions, while we shall in future numbers illustrate 


| several others requiring special notice. 
PICKERING’S HORIZONTAL ENGINE. 


We illustrate on page 455 a small horizontal engine 
which drove a portion of the machinery in the American 
section of the Machinery Hall at the late Vienna Exhi- 
| bition, and which attracted considerable attention on ac- 
| count of the novel features embraced in its construction, 
| The engine in question was constructed on the plans of Mr. 
| Pickering, of the firm of Pickering and Davis, of Portland, 
| Con., U.S.—an engineer well known in this country from 

his neat steam engine governor—and in designing it one of 
the chief points kept in view was to do away with the bed- 
plate, and to resist the strains due to the action of the steam 
on the piston by a direct connexion between the cylinder 
| and the crankshaft bearings. As will be seen from our en- 











plummer blocks, while the crankshaft, which is very short, 


The engine has a 6 in. cylinder with 12 in. stroke, and 


: |} the piston rod is made of a piece of cold-rolled iron not 
ment, was a small portable tool for cutting keyways | 


touched by the lathe. The valve spindle also is made of 4 


| piece of round steel used just as it left the rolls. A close ex- 


amination of this piston rod and valve spindle showed that 
they had as good a surface, and were as perfectly cylindri- 
cal as they would have been if carefully finished in a lathe, 
and there can be nodoubt that the use of cold rolled iron and 
bar steel in this way is a matter well worth the attention of 
makers of small engines. Mr. Pickering’s engine is fitted 
with an ordinary slide valve, the motion being transmitted 
from the eccentric to the valve spindle through a rocking 


|armasshown. ‘The engine is controlled by one of Mr. 


Pickering’s governors, an arrangement which we illustrated 
and described in detail on page 237 of our second volume. We 
need merely remark here, therefore, that this governor has 
three balls mounted on springs of thin plate steel, the deflection 
of these springs as the balls fly outwards drawing down the 
collar to which the springs are fixed at their upper ends, and 
thus closing to a greater or less extent a tubular equilibrium 
valve contained in a valve box below. The whole arrange- 
ment is very neat, and the governor acts promptly. 

A distinctive feature connected with the engine we are 
describing is the manner in which the power is taken of 
from it. To render the engine compact, the flywheel is 
made very narrow, and instead of being made to take an 
ordinary flat driving belt, it hasa Y-groove formed in its 
periphery, this groove receiving a peculiar form of driving 


| band invented by Mr. Pickering. This driving band, of 


which a short length is shown in our illustration, is made of 
leather, and is of \-section, the inner or thin edge being 
notched, as shown, so that the layers of leather on the 
broad side of the Y only are continuous, and the band is 
thus perfectly flexible. In fact, instead of being idered 
asa band of Y-section notched along the thin side, Mr. 
Pickering’s driving belt may perhaps be better described as 
a narrow belt having fixed to its inner side a number of 
teeth built up of thicknesses of leather and of -section. 
The pulley on the shafting to be driven is of course grooved 
like the flywheel, and the belt being gripped by the grooves 
can be run very slack without giving rise to slipping, thus 
reducing the strain on shafting and bearings. The band 
can also be lengthened or shortened as readily as an ordi- 
nary belt, and altogether Mr. Pickering’s arrangement of 
driving gear is one which promises to do good service in 
many situations. The engine exhibited by Mr. Pickering at 
Vienna ran steadily at 150 revolutions per minute, and it 
has, we may mention, been purchased by Mr. F. Buttgen- 
bach, of the Neusser Iron Works, Rhenish Prussia. 
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LITERATURE, 


i ineering: a Guide to the Construction o 
a 4 Fry meen House Drainage ; with Tables es 
facilitating the Calculations of the Engineer. By Bat pwin 
“Laruam, C.E., Mem. Inst. C.E., Past President of the 
Society of Engineers, &e. London: E. and F. N. Spon. 
48, Charing Cross. New York: 446, Broome-street, 1873, 
(All rights reserved.) 
A.THouGH for some years past sanitary engineering 
has been recognised as a distinct and an important 
branch of professional work, and although there is 
hardly a city, town, or village, in the civilised 
world where works of greater or less magnitude 
for promoting health have not been carried out, 
there has not hitherto existed any treatise specially 
devoted to the subject. A vast amount of infor- 
mation, it is true, lies scattered about in professional 
papers, in blue-books, and in pamphlets; but it is 
inconsecutive and disconnected, and some of it is of 
a misguiding and mischievous character. Amongst 
those who have carried out their full share of prac- 
tical work, and who have written most and best upon 
sanitary science, is Mr. Baldwin Latham, who has 
thereby qualified himself for bringing the whole sub- 
ject in its strictly practical aspect before the profes- 
sion. This he has commenced to do, and the first 
fruits of his labours in this respect is a volume replete 
useful and reliable information upon works with 
of sewerage and house drainage. This, the author in- 
forms us, is but an instalment, and will be followed 
by other volumes embracing information upon the 
whole range of works coming within the practice of 
the sanitary engineer. In the present volume the 
author aptly introduces the whole subject by some 
physiological observations on the necessity of sani- 
tary measures. He then proceeds to give an 
historical notice of the subject, showing how, under 
the Mosaic dispensation, sanitary laws were reli- 
giously observed, the result being the most perfect 
arrangements on the part of the Jews for the dis- 
osal of all decomposing matter. Recent researches 
in Jerusalem have led to the discovery of a perfect 
system of aqueducts, drains, and reservoirs, whilst it 
is beyond question that works of water supply, 
sewerage, and temples of health existed in all the 
ancient cities of the world. Many of them have 
outlived the destruction which bas befallen the mag- 
nificent edifices to the healthiness of which they once 
contributed. From Tables given by Mr. Latham, 
it is clearly shown that in a series of towns where 
sewerage works have been og wie carried out 
in modern times, the ravages of disease and. death 
have become reduced in a very marked manner : 
‘Turning from the historical to the practical portion 
of the work, we find the author referring generally 
to the various plans proposed in carrying out 
sanitary works. After briefly describing the pro- 
positions to utilise earth, air, fire, and water as 
sanitary agents, Mr. Latham shows that none of 
those agents fulfil all requirements. He, however, 
gives the preference to the water-carriage system 
as being best adapted to the varied requirements of 
a town population for effecting the speedy removal 
of the principal matter liable to decomposition, and 
for securing the manurial elements which have to be 
utilised. He does not, however, dispute that there 
are other systems, which are applicable where the 
water-carriage system cannot be adopted. The 
author then proceeds to notice the works necessary 
for the sewerage of a town, which he divides into 
three distinct operations ; the drainage of the soil, 
the drainage of the subsoil, and the removal of fecal 
and liquid refuse. We then have a very clear ex- 
planation of the manner in which eachof these opera- 
tions is to be carried out, together with particulars 
relative to surveys, parliamentary plans, and detail 
drawings. The question of rainfall in reference to 
sewers is then dealt with, and some useful informa- 
tion upon this much disputed point is afforded, a 
Table being given for calculating rainfall upon a 
drainage area. Mr. Latham then touches suc- 
cessively upon the geological character and physical 
outline of districts, their population, and water sup- 
ply, matters requiring careful consideration in deal- 
ing with the question of sewerage. The construc- 
tion of sewers is then dealt with, numerous examples 
being given, ‘and their defects pointed out. e 
early drains and sewers were of a very defective con- 
struction, both as regards form and material ; later 
times have, however, witnessed great improvements, 
and there is still room for greater, Io promote 
this Mr. Latham gives a series of Tables of velocities, 
as well of discharges of sewage, which will prove of 


considerable service to those engaged in designi 
sewers. No less useful are the Cietaila ena 
the sectional form of sewers, and the i 
relating to the materials for their construction. 
Under this latter head the author treats of pipe 
drains, brick sewers, and concrete sewers in all their 
variety. ‘ 

The timbering of trenches, shafts, and tunnels is 
then dealt with, and clear and definite instructions 
are given under this head. Cast and wrought iron, 
and other metals, then occupy considerable atten- 
tion, Mr, Latham noticing the forms in which they 
are used, their physical properties, manufacture, 
faults and failures, and the reasons therefor. ‘Then 
follow descriptions of the details of sewer con- 
struction, examples being given of matters connected 
with their foundations, junctions, flushing arrange- 
ments, and ventilation. To this latter point Mr. 
Latham has given considerable attention, and it 
| forms a prominent feature in the volume before us. 
| But it is not less important than prominent, 
|for upon the proper ventilation of sewers the 
health of a district very largely depends. By 
a bad system of ventilation the germs of disease 
are but transferred from one point in a district to 
another, instead of being removed well beyond the 
danger-point with respect to health. This section 
of the work deserves very careful perusal and study, 
as there are some most erroneous opinions extant 
respecting the ventilation of sewers, which opinions, 
in some instances, have taken a definite practical 
form. Following this interesting and important 
section are descriptions of further details in the 
shape of gullies and traps, of which there are 
many varieties, tide valves, penstocks, tank sewers, 
and sewage reservoirs, inverted syphons, &c. The 
questions of subsoil, drainage, and house i 
lastly occupy attention, the best methods of carry- 
ing out these works being described. 

Lhe whole of the operations to which we have 
referred are not mere matters of design or opinion ; 
they are in every case illustrated by the results of 
practice and experience. Moreover, Mr. Latham 
does not confine himself exclusively to examples 
from his own practice, but gives some from that of 
other engineers who are engaged in the same 
branch of the profession as himself. The volume is 
well and amply illustrated both with wood en- 
gravings and lithographed drawings, some in colours, 
of the most modern practice in sewerage. Many 
examples are taken from the extensive works re- 
cently carried out by the author at Dantzic. The 
treatise, in fact, comes to us upon authority, and 
will take its place as a text-book upon the subject 
of which it treats, and will rank as a valuable con- 
tribution to professional literature, 








VIENNA EXHIBITION.—No. VI. 
TILLAGE IMPLEMENTS, 

In that highly important section of the Vienna 
Exhibition devoted to the show of agricultural ma- 
chinery, there was no more interesting or varied por- 
tion than that formed by the implements for ti ‘ 
They were so numerous, and so much originality of 
design, whether in general construction, or minute 
detail, was to be found in the collection formed by 
every nation exhibiting, that the consideration of 
this section of the agricultural implements merits 
more close attention than the casual observer would 
be disposed to accord toit. It was especially worthy 
of note too, that while some of the foreign makers 
have copied English detail, in the ploughs exhibited, 
homemakers, or at least themostconspicuous of them, 
have gathered ideas, and adapted them from foreign 
practice, have in short, carried to a higher stage of 
perfection, the primitive ploughs of the great corn- 
growing districts of Europe, and which have been 
in use since time immemorial. It is different with 
the other implements, for although many novelties 
in design were to be found in the Eastern Agricultural 
Hall, yet copies of English harrows, hoes, cultivators, 
&c., abounded, 

The reason why the reverse is the case with the 
ploughs is evident, Foreign cultivators will not be 
induced to adopt any startling innovation upon a 
practice which has always proved good to them, and 
if English makers would compete, and a very hard 
and close competition it is, with foreign makers of 
ploughs, they must conform to existing usages. 

The well-formed rectangular, or crested furrow 
produced by an English plough, and seen almost 
universally on English farms, would be quite out of 
place in the great corn-growing plains of Wallachia, 





AGRICULTURAL IMPLEMENTS AT THE]? 


Hungary, or the South of Russia, The cultivators 
there prefer a broad and broken furrow, such as is 
made by the Ruchadlo, or H jan native share, 
for it — — sees of saponin! rae 
ground can re in a given time y the 
refined English ploughs. 

We have said that the competition between home 
and foreign makers of these implements is a very 
severe one. Thus Sweden manufactures very large 

uantities of rough heavy ploughs, at a price lower 
than ean be touched by English constructors, and 
though they are clumsy in their proportions, they 
suit at once the habits and the means of the Russian 
i amongst whom they find a large and ready 
sale, 

The leading German maker, Eckert, of Berlin, 
who combines work equal to that of our best 
makers, with originality of design, and at least an 
equality in price, has no difficulty in holding his 
own in N: Germavy, and the Hungarian con- 
structors, some of whom showed excellent material 
and workmanship, are absolutely running almost 
equal with the Swedish makers in price, and in 

neral practice an equal lack of finish, Finally, the 

Jnited States comes into the market with good and 
low-priced implements, although whether those 
prices can be maintained, or are only adopted te 
create a business, we cannot say. 

In reviewing the exhibits of the implements of 
tillage, we will commence with the ploughs, and we 
shall find it convenient to notice first those which 
were at the stand of Messrs. Ransomes, Sims, and 
Head, of Ipswich, for the simple reason that there 
were no other ploughs exhibited in that part of the 
Agricultural Hall leading to their stand. It is worth 
while noticing that Messrs. Ransomes and R. 
Hornsby and Sons, of Grantham, were the only two 
English exhibitors who so arranged their ploughs 
that they could be approached, inspected, and 
handled by the visitors, who, ially in the fall 
of the year, were largely composed of the agricul - 
tural classes from outlying districts, and who 
naturally gained confidence by being enabled to con- 
vince themselves practically of the various merits 
of the implements. 

The first plough to be noticed in Messrs. Ran- 
somes’ exhibit was a small, cheap turnwrest plough, 
designed especially for light ploughing in easy 
ground. Thesketch, Fig. 1, on the next page gives 
a clear idea of this implement. The frame is of timber, 
and the mould board, and share, the former of 
which is of cast, and the latter of chilled cast iron, 
are hinged, and can be swung round, 80 as to lie in 
a reverse direction, When in operation the share is 
held fast by a in linked to the top of the beam, 
and hooked at dhs diher end, into a hole in the 
of the mould board. There is no coulter to this 
lough, but the wing formed on the share takes 
its place. The depth of the furrow is a by 
the hinged quadrants upon which the leading wheel 
is mounted, which slides between clips, on each side 
of the front end of the beam, and can be locked at 
any point desired, Of course the nearer the wheel 
is raised to the beam, the deeper the furrow is cut. 
The draught hook can also be shifted in position by 
placing the pin retaining it, in either of the holes in 
the plate shown in the end of the beam. We should 
mention in connection with this plough, that the 
arrangement of the wheel and quadrants for regulat- 
ing the depth of cut was found on some of the 
few ploughs in the United States Agricultural Hall. 

The second Plossh, we may mention, is one of a 
more advanced construction, but extremely simple 
in its details. It is adapted for light and medium 
soils, and will cut furrows from 4 to 9 in. deep, and 
from 9 to 12in. wide. A team of two bullocks 
are required for this plough. The share is of cast 
steel, and the mould board is of a somewhat dif- 
ferent form to that before noticed. The beam is 
of wood, and the front end rests on a carriage of 
simple constrne*'o At ths ot} 
near tac )O wert 4 
vertical rod, une end of which is atiacheu to we 
body of the share, and the other passes turough a 
hole in the beam, where it is held up by a nut, so 
that a means of adjustment is obtained when the 
point of the share wears. The fore carriage is 
mounted on two wheels of unequal sizes, the larger 
one of which runs in the furrow, and the smai 
one on the untouched ground. The smaller wheel 
can be adjusted vertically, so as to regulate the 
depth of the furrow, as it is mounted on a equare 
wea on which the wheel may be moved up and 
down, and secured in any desired position by set 
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screws, The small sketch, Fig. 2, gives an idea 
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how this is effected, the detail being practically the 
same in all cases. The width of furrow can be 





regulated by shifting the square axle on which the | 


large wheel is mounted more or less out of the 
centre of the beam, for as it runs against the 
vertical side made by a previous cut, it follows that 
the nearer this wheel approaches to the centre line 
of the share, the narrower will be the furrow. ‘The 
draught is taken by a chain linked to the fore 
carriage, and then brought back over the beam 


this plough differs from those before noticed, in bein 
of the Ruchadlo pattern with a bluffer mould board, 
and a share forming a greater angle with the axis 
of the beam than in the English ploughs. The 
furrow produced by this share is flat and much 
broken up. 

An implement made for the Russian market has 
a wrought-iron frame with fore carriage, resting 
loop on stilt handle, and an auxiliary wheel to help 
the plough round when it is thrown over on its side 


locked in place by means of a pe. The front plate 
of the fore iage in this plough is straight, and 
the line of draught is adjusted by means of a number 
of holes in the plate, into either of which the hook 
of the draw chain may be placed. 

We may mention here that this plough obtained 
the first prize at the Government trials at Charkoff, 
in Russia, last October, in competition with a similar 
three-furrow plough, manufactured by Eberhardt, 





of Ulm, which was more expensive, and heavier in 






acher oan OOK on he upre side « ) j anc This plot g is da ited drau ht than its En lish rival. 
and attached to a hook the upper side of it. on turning the headlands. This plough is aday | we abrasion . aechie Raith witli a, 
| hibited, but which formed rather objects of curiosity 
| than of active interest amongst the agricultural 
| visitors at the Exhibition. They are of a very 
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There are three holes in the beam, into either of 
which the hook may be placed, and as the share 
wears the hook is advanced to compensate for 
it We may here point out a detail of ex- 
cellence in Messrs. Ransomes’ ploughs, to be 





for wide rather than deep ploughing, turning a 
furrow 18 in. wide, and from 6 in. to 8 in. deep. 
The wheels of the fore carriage are mounted on 
square rods, sliding in brackets bolted to the frames. 
The adjustment for draught or wear is made by 
mesns of a small quadrant in front of the frame, and 
the direction of draught is regulated by a vertical 
fixed slotted link, on one face of which is a coarse 
rack, between any of the spacesin which the shackle 
can be attached. The drawing, Fig. 4, shows the 
general arrangement of the plough, which is repre- 
sented thrown over on its side for turning at the 


| headland. 


A three-furrow plough at this same stand pos- 


breasts are of the Ruchadlo type, throwing up a 
very broken almost flat furrow, and turning over a 
total width of 30 in. The frame is carried on a pair 
of wheels 3 ft. diameter, which are mounted on a 





found in those of few, if of any other makers, and 
only employed by them in the better classes of im- 
plements, but seldom, if ever, for those made for 
exportation, in which such a refinement would be 
unappreciated. The axle has a collar turned upon it, 
and the nave, which is of the form shown in Fig. 3, is 
turned out perfectly true, the outer end being left 
closed. A plate is bolted to the inner face of the 
nave, over the collar, and interposed between them 
is a leather washer. In one side of the nave is 
formed an oil hole, closed by a screwed plug. 

A special feature in this, and most of the ploughs 
built by Messrs. Ransomes and Co. for export trade, 
consists in the addition of a wrought-iron loop, 
bolted on the outside of the stilts near its junction 
with the beam. In throwing over the plough for 
the oxen to turn it round it falls upon the loop in- 
stead of the handle, thus saving the latter from 
injury. 

The third plough, we may notice, is one manu- 
factured by Messrs. Ransomes, from patterns partly 
supplied from Bohemia, and of which similar ones 
are to be seen in some of the Hungarian exhibits. 
Its pase feature consists in making up the body 
of the share and mould board with an angle iron 
instead of a plate framing, thereby producing a 
cheaper, and at the same time, a lighter implement. 
This plough has a fixed fore carriage, the axle of 
which slides through the square holes in a bracket 
underneath the frame ; in order to obtain the varia- 
tions in width of furrow, the wheels are both of 
them mounted on square vertical rods, so that each 
may be adjusted by sliding them up or down to 
suit the depth of furrow desired. The share of 


cranked shaft. 
furrow wheel. 
to the cranked shaft extends back as far as the handle 
of the implement, and by placing this lever in a 
horizontal position, where it can be maintained by 
a suitable bracket on the frame, the plough body 
is raised, and the implement can be drawn upon its 


A long lever with one end attached 


wheels. On the other hand, when the lever is 
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raised as high as it will go, the plough is t 


In front is a smaller guiding and | 





| sesses several specialities of construction. ‘The | 





hrown | cut out in steps, as shown above, a share like Fig. 8 


down to its maximum depth for mere | a 7 in. 


furrow. Between these two extremes t 


e depth | 


| advanced type, and may be employed either with 


two ordinary breasts and shares, or the forward 
breast can be removed anda subsoiler substituted. 
The shares and monld boards of these ploughs are 


Fic. 5. 





adapted for the most finished kind of English 
ploughing, either for the square work of the class 
shown in Fig. 5, or the trapezoidal furrows (Fig. 6). 
For the former a share of the form shown in Fig. 7, 
j8 adopted, and for the latter, where the bottom is 






——— . = 


is employed, and to both the long sweeping mould- 
board which lays the ground over with so_much re- 


can be regulated by means of a graduated quadrant | gularity as it is turned up by the share. The frame 
bolted to the side of the frame, and in which holes | is of wrought iron and is carried on three wheels, 
are made at intervals, so that the lever may be | one large one forward, a smaller one on the other 
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side of the frame, and an inclined or canted wheel, 
on the same side, and placed on the inner side of 
the breast. This wheel is em loyed instead of at 
slade under the body to reduce friction in turning as 
the headlands. Both the forward wheels are 
mounted on square vertical rods sliding in bracket 
on the beam, to regulate the depth of furrow ; the 
share can be tilted at{the rear to compensate for 
wear, and the width of the furrow may be altered at 
will by increasing or diminishing the distance be- 
tween the wrought-iron beams. ‘These beams are 
connected together by rods, with screwed ends, 
and the space between them is regulated by setting 
up nuts on these rods. The beams also slide on the 
bar of the fore carriage. ‘The handles of two levers 


set at any point by means of the two set screws- 
In advance of the saddle bracket a joint is formed 
on the beam, and the extreme end carries a hori- 
zontal — plate, pierced with a series of 
holes, e vertical draw link is provided at the 
back with a pair of jaws, between which the 
segment plate slides, and is secured in any desired 
position by means of a pin passing through holes in 
the jaws and segment plate. 
A light double-farrow plough was also shown, with 
a wrought-iron frame, a friction canted wheel under 
the rear mould board, and instead of a small wheel 
forward, a concave disc. This plough is shown in 
| Fig. 12, thrown over for turning at the headland, 
. nar and it will be seen at a glance that the disc is a 
are placed close to the stilts of thisimplement, theone | detail of considerable merit, and one, from its 
linked to the upper end of fhe subsoiler, for throw- | simplicity, likely to find favour in foreign markets, 
ing it in or out of work, and the other working on |. For the rest there is no special novelty about this 
a quadrant provided with suitable stops for varying | implement. It is provided with a loop on the side 
the depth of the furrow. The former of these is | of the beam, and both leading wheel and dise can 
FI C.t0: be shifted bee in the usual manner. A 
hinged segment shackle is pinned to the front bar. 
with teeth to regulate the angle of draught, and 
the beams may be made fixed or movable as 
desired, so as to work with a uniform of variable 
width of furrow. Fixed, 9 in. furrows, from 3 to 
8 in. deep can be made ; and movable, furrows from 
7 in. to 104in. wide. 
An extremely good speciality, Fig. 13, shown by this 
firm is a double-furrow plough, adapted for Bohemia 
and Hungary, with a fore carriage of simple con- 
struction, and attached to the beam by a swivel, so 
| that in turning the plough may be thrown over 
“a without disturbing the carriage. In this plough no 
is arrangement exists for altering the width between 
—— : | the furrows, each share being attached to one of 
held down by a catch on the side of the stilt, the | the two bars, which, together, form the double 
latter is retained by a spring in a detent cut in the | beam of the implement. 
quadrant. Fig. 9 shows the form and arrangement | Two more English ploughs may be noticed, 
of this plough, as well as the mode of working the | the one with an arm in front of the share to 
subsoiler, the blade of which is of the contour given | carry a revolving disc for cutting turf, or with a 
in the annexed sketch (Fig. 10). It is especially useful | skim coulter for taking off weeds. The share takes 
for deep cultivation, such as preparing the ground | either the turf or weeds thus cut, and in forming 
for roots, which require that the soil should be | the furrow lays them at the bottom. The second 
loosened to a considerable depth. The subsoiler | plough has a deep mould board, cuts a wide furrow, 
enters the ground first, and to the right hand of the | and is provided with two of Robinson’s grubbers, 
following share, which turns the furrow immediately | which produce somewhat the effect of subsoiling. 
over the subsoil, which has been already broken up |_ Finally, a Skelton’s patent turnwrest plough was 











== 


by the subsoiler, and as the cattle drawing the | shown, a form much used, we believe, in the agri- 
plough always walk upon the untouched ground, cultural districts of the south-west of England. 
the furrows are left entirely undisturbed, The | It is a most ingenious arrangement, with a fixed 
ploughs of this class exhibited are suited to subsoil | share, and two mould boards, one on each side of 
to a depth of from 10 to 12 in. | the frame. By gearing actuated by a rod reaching 
Fig. 11 shows the latest form of one carriage | near the stilts, either one of the mould boards may 
exhibited by Messrs. Ransomes. It is that employed | be thrown down against the share, the opposite 
upon their so-called Newcastle prize ploughs, and | one being raised by the same movement. An 
it will be seen that a light iron saddle is placed over | independent motion shifts the coulter to the right 
the beam, with square holes through its lower part, | or left, according to the side which is being used. 
through which the axle carrying the blocks for the | Besides these implements we have described, 
wheels passes, and is secured, means being at the | Messrs. Ransomes, Sims, and Head, exhibited several 
same time provided for the axle to slide in the | other ploughs, which, as they possess no special 
bracket. The blocks at the end of the axle are of | detail of interest that has not already been touched 
the form shown in Fig. 2, and the vertical bar, | upon, need not be referred to more particularly. 
which slides in the opening of the blocks, can be | The workmanship throughout was excellent, and the 


forming a bosh, and reducing the bed. 
6 in. square, and were inserted tangentially. 
reservoir for the iron and slag was an attachment patented 
in the United States by a Mr. McFarland. As shown in 
our sketch the reservoir was made tapering. 


designs were ge while the suitability of the im- 


plements for the special requirements of the foreign 
trade have been generally well considered. 





CUPOLA FURNACES. 

* For some time Krigar’s cupola furnace, with a separate 
receiver for the molten metal, has been attracting much at- 
tention on the Continent, and the results obtained from it 
are stated to be exceedingly favourable. This being so, 
many of our readers will regard with some interest the sub- 
joined illustration showing a cupola farnace on a similar 
principle, which was erected as long ago as 1858-9, at the 
Broadway Foundry, St, Louis, U.S. Thisfurnace was con- 
structed under the directions of Mr. W. B. Cogswell-—now 
of the Franklin Ironworks, Oneida Co., U.S.—and it was 
provided with a large wind-box built inside the casing, as 
shown, this arrangement being adepted for the purpose of 
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The tuyeres were 
The separate 


When melting was finished the bottom of the cupola was 
dropped ; but the top only of the reservoir was taken off, 
this top being held by suitable clamps. The bottom of the 
reservoir was not dropped until the next morning, when the 
cinder would break off with a slight touch. One great ad- 
vantage of the reservoir was that it formed a place where 
iron could be kept hot much longer than in a ladle, while in 
case of any accident to a mould, or other source of delay, 
the furnace could be kept melting. The iron also was found 
to be cleaner than when tapped from the furnace direct. 
We are informed that the cupola, of which we have been 
speaking, worked admirably, and with great economy, the 





fuel used being gas coke, 


ee 


5:3 macnn mgs meres hacia 


Tee Re 8 PRR Sen x 


6 OE RR ERS Oe 


Oa 


Ge oe 2 he ks anid a 


a 
oak 


ARS. TAI 


cree 
rR 











yee ee 


ryt Oa = 


RTS TS 


Se 


a TE 
eos “4 wer ft : 1 


rs Pe era wit Ls 


re 


" 
B; 
4 


a 


oe 


- 


“ae. a 


cites | 


LE ET 


eer este See eet 


ae 


= 


FOUR oR ETT ae 


ES aS 


aa Le ar a ee 


o_een -- -- 


: 
t § 
i 


« 
ont or ar 
ty 


2 


> 


: ~ 
a 


oven 


att 


viet in oS . = apecee' "te: aus : a 


pee ame tan aay Re a 


gah ctneslte ea 





2x. 


ew 
4 oe ee 


, 


- <epeten ~ 


: os ENGINEERING. (Dec. 5, 1873. 



































a enesemneens a armor aemres a . . ‘ne ~ . — 
a4 PNEUMATIC TUBES in which the caleulated time of transit is also given | pressures indicated by the gauge on this occasion 
; (Concluded from 433.) ; for each tube and pressure : were ao ipes, 6 Ib. 
ih page 433. pressure pi . 
; Ir will be important to compare the theoretical | Transit Times. _. » Vacuum , 10}in.=5.161b., 
138 wy deductions arrived at by Mr. Sabine in hisreport on] | on op! Effective and the indicator registered a mean of 
344% see this subject to the General Post Office authorities, Tobe © | Diameter. een, Pressure, 4.25 Ib. 
Se ote with the results actually obtained by that gentle- — Observed. Calculated. Vacuum, 5.16 Ib. 
ae te man during a series of experiments made on the tubes, — The results of these experiments were concisely 
7 Br ay / pumps, endengines at the Central Telegraph station,| yards. in. Ib. | an 578 as follows : 
. Na with the express purpose of ascertaining the degree 980 24 = an Series L 
: ite ‘ of accordance between the practical results 80 ob- 90 620 46| «(504 horse power. 
rise tained and the theoretical formula by which the 70 70.76 67.1 Mean calculated performance in pressure pump = 1.26 
4 : {tae % figures given in our former article were arrived at 6} 68.0 | 683 ” ” vacuum = == 7.29 
- lee he ‘The experiments made were as follows : a | 64 = a me 
¥ t 1aap Ys 1. Observations of the times of transit in tubes | 7 Hoy ®) 72:3 _— 
2 at : ' of different dimensions with different pressures. 5 74.75 ThA Indicated by pressure pump Pr eee 
ha Geet t 2. Experiments to ascertain the velocity of the 293 1h 5 11.5 10.5 % vacuum ,, a me = 8.24 
r 4 Gt ae carriers in different parts of the same tube during a 11.0 — 
. : it ; na Obeervat ns of the mechanical performance | 5 4] 1.0. ~ = 
> wae s v0. wervatlion: ) 1¢€ necnéa ra Li y é B ae . ° . ef R 
+ , 4 nk i ; by the steam engine, and simultaneously of the work sen ns py _— qpaie Gusta) 11.60 
; Mic y) indicated by the pumps when a known pressure was ” = § 29.25 204 Series IT. a 
4% an obtained in a given number of open tubes. s 30.5 xs Mean calculated performance in pressure pump = 3.20 
i vie) | ‘The tubes selected for the experiment were the ( 305 3 2: sonar salvage 
; ' ; Hs + following, which are in constant oe 7} | 80.25 29.8 On7 
tie o j, which are sti . 7 9.87 
i¢ vi oF ; yards. in. tube. ‘4 a | 8 
\ jit 4” 1. Telegraph-street to Baltic Coffee House 570 24 | 35.5 } Indicated by pressure pump cs = 3.10 
hy ; | ube : C4 2. ” Fenchurch-street 980-23 { | eas pe vacuum, a ow a 
er: ii ¢ h 3. 9” ae og sa8 y 5} ay a 
ey j 4. ” jresbam House 58 r hy | 5.3 12.20 
: ih i i The experiments with the tube to Gresham House 31.0 ; ie 
» t if 3 Ves oe failed in consequence of the carriers sticking con- — $$$ $$$____—— Engine cylinder (maximum) eee =17.7 
1 : r 4 ie : : tinually at a curve, which, when it did not entirely In the last series of experiments the speeds ob- Only about 70 per cent. of the engine power in 
} FH : stop them, retarded them to such an extent a8 to| served with the 5}lb. pressure were very contra-| the second series was utilised in the pumps, the re- 
' ‘ is render any observation of transit time valueless. In| dictory, varying as much as 43 per cent. This maining 30 per cent. being consumed in friction and 
ee i} h the other tubes the carriers did not stick perceptibly, | difference was due partly to irregular pressure, but| other channels of loss of power; and although the 
ae e ) although a slight retardation at curves probably | principally to the insensibility of the gauge. The | first series showed more favourably, it is probable 
e h : a occurred. The lengths of the tubes given above are, | agreement between the calculated and the observed | that no better relation between lost and utilised 


values in the other series of pressure trials, as well 
as in the following vacuum tests, is sufficiently close 
to corroborate the theoretical considerations on 
which the formulz used in the calculations given in 
the former part of this paper, were based : 


it is believed, only near approximations, and not 
entirely to be relied upon, the lines having been laid 
down some years ago, and the lengths of curves and 
entries not having been exactly measured at the 
time. Another source of discrepancy between the 
observed and calculated velocities arose from the 


power could be depended on with safety. 

The indicator diagrams of the pressure pump in 
both series showed a leakage through the outlet 
valves back into the cylinder on the return of the 
piston from both ends. In the diagrams of this 
pump the outlet valve of the pat Th ge to have 
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OS Te 
; fact that the formula by which the calculated 
i¥ i KC ko a Transit Time, | kenked most in th Rt veris, whist nthe toon 
t ’ a : Leoath of] os Effective series the valve at the bottom was the worst, the 
ae tions of the tube to be everywhere circular ;| “)E'° Diameter. “yeas loss keeping the back pressure up to nearly 54 lb. 
- i i Th) > > ; , re ° » ° nd 
* whereas, in laying roe tubes — ache we Observed. Calculated. | during }th of the whole stroke, and representing a 
if Oe ae. ee eee Cen eee loss of about 25 per cent. of the work which could 
eo —occur, the lead tubes may have been bent into an yards, in. in. Ib. sec. sec. have been done ba that side of the piston. This 
a. oval section, in consequence of which the felt carrier, 590 24 84—4.17 34.0 36.0 pump, having a capacity of 2.78 cubic feet, at 
on arriving at the curve, would be compressed on 94=4.67 { ry } 33.5 40 revolutions, should have a maximum delivery of 
’ opposite sides, and thus retarded to & gremter oF 93=4.78 33.0 | 83.0 |212.4 cubic feet per minute at ] Ib. pressure; whereas 
* less degree. In order to avoid the pressure being ; a velo. % the volume of compressed air, according to calcu- 








altered by the working of other tubes, the experi- lation, was only 165.9 cubic feet at that pressure. 
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ments were made during hours when there was no 
ordinary business being transacted. In order also 
to keep the pressures as nearly constant as possible 
at the required values during each observation, one 
or more tubes had to be kept open, so that the 
pumps were always doing more work than was re- 
quired by the carrier whose transit was being 
observed. In these experiments the pressure and 
vacuum gauges were inserted just within the mouths 
of the pipes. The gauges sometimes fluctuated 
between small limits, and their mean indications 
were, therefore, takenin the record of the tests. With 
the pressure experiments the air was pumped into 
the reservoir, in which the required pressure was 
obtained. After the carrier was put into the end of 
the tube the compressed air was turned on, and the 
carrier shot forward, being impelled to the end of 
its journey by the compressed air pumped in behind 
it. With the vacuum experiments, on the other 
hand, the flow of air through the tube was constant, 
the air being pumped continually out of the 
reservoir into which the end of the pipe was con- 
ducted. The carrier was inserted in the open end 
of the tube, and was accelerated and carried along 
by the current. ‘The carriers were those used in 
the regular service; they were made of felt, 
sufficiently tight without offering much frictional 
resistance. With the exception of the gauges, the 
apparatus used in the observations was very com- 
plete. The moments of starting and issuing were 
recorded automatically on a strip of paper by a 
Bain'’s chemical telegraph, which simultaneously re- 
corded seconds from an astronomical clock, and also 
the revolutions of the engine. New mercurial gauges 
were ordered for those experiments, but they were 
not completed in time for use on the occasion of the 
experiments being carried out. 

The results of the first series of experiments with 
the view of making observations of the times of 
transit in tubes of different dimensions with dif- 
ferent pressures, are shown in the following Table, 


In making the calculations as to speed it was as- 
sumed that expansion, although it undoubtedly 
takes place to some extent behind the carriers in 
tubes, is so slight that the velocity may be regarded 
as uniform throughout the whole length; and this 
view was entirely corroborated in the series of experi- 
ments which were undertaken for the purpose of 
testing this point, in the recorded results of which 
there was not exhibited any difference of speed 
within the tube due to expansion, for although a 
more or less regular increase of speed was observed 
in some of the experiments, in others, where the 
carriers were drawn in the reverse direction, the 
speed decreased towards the end of the journey. 
This result indicates that the difference of the ob- 
served speed of the carriers in different parts of the 
tube was mainly due to the condition of the interior 
surface of the section in which it was passing. 

Experiments were next undertaken with the en- 
gine and pumps, with a view to ascertain how much 
work the engine was doing, and how much of it was 
being absorbed by each of the pumps in order to 
supply a certain number of pipes with a constant 
stream of compressed and rarefied air, In the first 
series of these experiments thirteen tubes were left 
open in connexion with the reservoirs. During the 
time they were left open, and the pumps working 
regularly, the pressures indicated by the gauges 
were 

Pressure, 1 Ib. 
Vacuum, 8 in.=3.93 Ib. 
whilst the mean indications of the diagrams of the 
pumps taken during the same experiment were 
Pressure, 1.8 Ib. 
Vacuum, 4.25 lb. 
As, however, neither the pressure nor the vacuum 
could be held quite constant, the difference between 
the two readings was probably to some extent due 
to their not having been made simultaneously, 


At the same rate, this pump might have delivered 
174.7 cubic feet per minute at 6 lb. pressure; 
whereas the calculation showed that only 137.7 
cubic feet at that pressure passed. In each instance, 
the calculated volume was about 22 per cent. less 
than the maximum volume which the pressure pump 
might have delivered. The inlet valves appeared—by 
the tardy rise of the pressure curve—to have leaked 
also. ‘The indicator diagrams of the vacuum pump 
of both series showed that the valve at the top 
stuck at the commencement of the stroke and 
opened with a jerk. The diagram at the bottom 
was very regular, and the remainder of the valves 
appear to have been in good order; nevertheless, 
the capacity of the vacuum pump was, at the rate 
at which it was worked, considerably in excess of 
the duty which it performed. 

From the results of the foregoing investigations, . 
Mr. Sabine draws the general conclusions that, in 
regard to the proposed extension of the pneumatic 
tube system in connexion with the Postal Telegraph 
Department : 

1. The most economical results will be found 
from the employment of an entire 2}-in. lead tube 
system. 

2. The pressures best suited for working are 10 |b. 
pressure, 64 lb. vacuum for all lengths. 

3. The engine power necessary to be provided 
will be 150 horse power, of which not more than 
30 per cent. may be used in internal friction &c., 
and the remainder in providing about 1000 cubic 
feet of compressed air, and 2000 cubic feet of rarefied 
air per minute. 








Tur Crevsot Worxs.—The rolling mills, steel works, and 
construction workshops at Creusot are all well ——- at 
present. The Creusot Company has just acquired t nis- 
Sufsuf and Gar-el-Baroud ironstone mines, situated near the 
embouchure of the Tafna, in the province of Oran, Algeria. 








The second series of experiments was made with 
seven tubes left open at the distant ends. The 


The company is further assured fresh supplies of minerals as 
well in France as in Savoy. 
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PNEUMATIC TRANSMISSION, 
To rue Eprror oy Eneryzenive. 
Sra,—The very interesting account in your last number of 
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As it would be interesting to have a sketch of this engine, | length 
with his own version of it, as soon as I know his address, I 
shall ask him to kindly = us with details. 


of Civil Engineers last that discussion I 
stated the formula in a general form only, but the data given 
in your last number suggested to me to test it by actual 
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Let p, Po be the initial and final pressures in a tube of a 1. Length. 927 ft. ; breadth, 85 ft. ; depth of hold, 28 ft. t 


pneumatic system; Q, and Q,, the initial and final volumes 
of the air supplied per second; v the mean, and v, the final 
velocity of the air in the tube; W the weight of air used per 
second. Then the fundamental formula for the flow of the 
fluid is, taking account of the work done by the expansion 
of the air, but neglecting its friction : 


Q. > v2 
PQ +f 2: pd Q=p, Q,+W es 
Q “9 


2 


THE “DINGLER ENGINE” AT VIENNA, 
To rue Eprror or ENGrneerinc. 
Sin,—Looking over the number of Enoinegrtne for 
August 29, I read over again the account of the “ Dingler 
Engine.” Many years Messrs. Faweett, Preston, and 
Co., of Liverpool, used to make all their high-pressure engines 
with a revolving valve, or “ four-way cock” as it was called by 


Sum, 290. Multiplying this by .2 we obtain 58 as the number 
of inches of freeboard. 

2, Length, 241.4ft.; breadth, 29 ft.; depth of hold, 14.3 ft. 
Sum, 284.7. Using the same coefficient as before the neces- ' 
= freeboard is found to be 57 in. nearly. 

he older rules based upon the depth of hold only are un- 
satisfactory, as there can be no doubt that the brendth and 


; - length of a ship should be taken into account to some extent 
Now in the pipes of a pneumatic transmission, +, is not so soe ae an eh be. thn. ee hong Son in finding the freeboard. The case mig ht — met by 


adding a fraction of the of the whole-—for in- 
stance, a third or a fourth of the length—to the breadth and 
depth, and modifying the coefficients used for the various 
classes accordingly. Practice alone could determine what the 
coefficients should be, as well as what fraction of the length 
would be most suitable. 


large that the last term is of much importance. On the other 
hand, the friction of the air in the tubes is very important. 
We may, therefore, putting F for the work expended in 
overcoming the friction of the air in the pipes, write the 
formula: 


generally with a 4{t. or 3 ft. Gin. stroke; the arrangement 
hke this: 
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Je? d Q=p, —p, Q+F. 
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Let us suppose the air expands without change of tempera- yy 
ture. Then »Q=constant. Hence 


Yours truly, 
Fr. 
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COMPOUND MARINE ENGINE, 
WE publish with the present number a two-page engrav- 
ing, together with other views on the next page, of the largest 
specimen of Austrian marine work which was exhibited at 





p, Q, hyp. log. 2L=F. 


2 . 
For the work done in friction we may use the ordinary ap- 
proximate expression similar to that for the friction of water 
in pipes: 


STEAM PASSAGE 


P These engines, I believe, worked well for some years, but 
it was my misfortune to have some of them in my charge 
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F=We %. = 
g 39D’ 
where L and D are the length and diameter of the pipes. 
Inserting this value we get finally for the mean velocity of 
the carrier : 
= f hyp. log. 2! 29D } 
= 1 P; SYP © Os BE Cc’ 
where 9 is the weight of a cubic foot of air at the initial tem- 
perature and pressure. This formula contains only a single 
arbitrary constant, the coefficient £. The mean value of this 
from Mr. Sabine’s experiments (column 1, page 433 of En- 
GINEERING), I find to be 0.0227, which agrees very well with 
the values given by Weisbach. Then, assuming the temper- 
ature in the tubes to be 60deg., the final pressure to be 
2116 lb. per square foot, the formula becomes : 





when in the West Indies, that had been at work for over 
20 years, and it was quite impossible to keep the plugs 
of the cocks steam-tight with a pressure of 50 1b. per square 
inch. 

The plugs were made of Lowmoor or Bowling iron, with a 
brass she]l secured in the cylinder, and as the plugs were 
vertical, they were driven by a pair of small mitre wheels, 
and a set screw on the top of the plug to keep it pressed 
down into the shell. 

When this screw was set so as to make the plug only 
moderately steam-tight, the power required to cause the plug 
to revolve was so great, that it was a common occurrence for 
the wheels to be stripped, and the engine stopped, causing 
great loss, whilst the steam, constantly escaping into the air 
round the plug, was very considerable, and the loss severe, 


the late Vienna Exhibition—the compound surface-condens- 
ing engine, of 140 horse power, made at Trieste by the Sta- 
bilimento Tecnico Triestino, the same firm which, it will be 
remembered, were the manufacturers of the smaller com- 
pound engine, illustrated by us a few weeks since.* These 
drawings will enable our readers to make a comparison, 
which can scarcely fail to be interesting, between the Austrian 
designs and those more familiar to us in this country. 

The cylinders are 31in. and 60in. in diameter respec- 
tively, with a stroke of 8 ft. They are both steam-jacketted, 
both at the sides and ends, The working barrels are cast 
separately, and secured by internal flanges at their lower 
ends to the main castings, the upper ends are steadied by 
bearing against bored provisions in the main casting, and 





owing to the great expense for coals. These defects led to 
the gradual sweeping away of these cylinders, and the use of 


the annular spaces are made steam-tight by wire-rope pack- 
ing, as in the smaller engine before described. The high- 
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os \\r7.82 4,000 hyp. log. A, 7: pressure cylinder has a pair of ordinary expansion plates 
Ps ag 


working upon the back of the main slide, these plates being 
driven from a pin fixed in the forward end of the crank- 
shaft. A rod fastened to the lower end of the expansion 
valve spindle is carried downwards, and connected by bevel 
gearing to a small hand wheel, and by this means the cut- 
off can be altered (the valves being fitted with right and 
left-handed screws) at will while the engine is in motion. 
An index is provided to show at what grade of expansion 
the engine is working. The low-pressure cylinder has a 
double-ported slide, worked, as is the main valve of the 


others with the ordinary slide valve in lieu of them. 

Looking at the sketches of Herr Ehrhardt’s engine, I 
should fear that it will be a difficult matter to keep bis valve 
in good order, as the plugs of cocks (and the valve shown is 
in reality the plug of a cock) in constant use require frequent 
grinding and scraping uP to keep them in good order with 
moderate pressures, whilst the difficulty will be increased by 
the high pressure carried in the “ Dingler Engine.” 


Yours ——? 
W. IL, Buacksury. 
13, Liversidge-road, Birkenhead, Nov. 27, 1873. 
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So far as I know this is different in form from any formula 
hitherto given for the velocity of air in a 
The following Table shows that it furnishes results very 
fairly agreeing with Mr. Sabine’s, and it is very probable 
that if 1 knew more fully the details of the experiments the 
agreement would be still more close. 
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Ratio ‘of Initial and Final Pressures “1—1.68, 





























) 7} in. deep, and notwithstanding a length which is between | is single-acting, 26 in. in diameter, and 18 in. stroke. Two 

P. 1g 73 —1.34 - i " 4 : g 

a thirty and forty times her depth of hold, having bottom | feed and two bilge pumps are worked off the ends of the 

ve plating so attenuated that even “ H.K.W.” does not con- | air pump crosshead. A separate pump, unconnected with 

sider its thickness worth a, Even this sample of | the engine, is used for the circulating water. The reversing 
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league Pe high-pressure cylinder, by an overhung link motion. The € ; 
eY Bin. Tube THE FREEBOARD OF SHIPS. port side of the low-pressure cylinder is supported by a ) F j 
| 2}-in. Tube. “In. Lube, To tue EprTror or ENGINEERING. hollow cast- iron standard, which rests upon the bedplate, t f + 
Bk aed - ee Srn,—I won't split straws with “ H.K.W.” The specimen | and forms in itself the hot-well and air-pump seating. The eel 
P of naval architecture, 262 x 30.5 x 7.5 is his own creation, and | same side of the high-pressure cylinder rests upon a bracket waa! 
Length. | Time of Time of Length. | Time of Time of | he has unquestionably the right to say that the keel, the | cast on the front of the surface condenser, which is cylin ¢ emi 
| Transit | Transit Transit | 7eansit | floors, the round of beam, and the thickness of bottom | drical, and has vertical tubes. The starboard side of the ahs 
| Given by by Given by by plating shall hoop iting he chooses to make them. Indeed, cylinder is supported by a couple of wrought-iron columns, be is 
| rete ott Formula, | 80 #bsolutely has he claimed this right, that in his last cal- | Separate guide plates for the piston-rod heads are belted to ' if &: 
| Sabine. Sabine. | — he has made the thickness of bottom plating—| 4). front of the standards. The cranks are placed at right i ‘ ie, 
ses ——-————= | nothing ! + y ; Sits F 
yards. | secs, secs. yards. | secs. secs. Be it so. “ H.K.W.” has now shown us that in two out of ter: end — o wre end peepee Maa i? 4. 
1000 | = 58 59.8 1000 o0 51.7 | the three illustrative cases which he quotes, Mr. Duncan's sail ee ey nee pe re oh “ar 2s) 
2000 164 169.0 2006 143 146.9 | rule for freeboard is remarkably appropriate. The one case, | ©°'4TS. The bedplate is cast in Swe gusees; the arsemmett iis & 
- z % ps a steamer 240x 36X24, to which the rule gives a freeboard | bearings are raised somewhat abov e it, and fitted with eit @ 
3000 303 310.0 3000 262 269.9 | with which I presume nobody quarrels; the other, 262 x 30.5 wrought-iron caps. The air pump is placed behind the ; ei : 
7.5, a most dangerous vessel, without keel, with floors only | after standard, and worked by levers in the usual way ; it 7 
‘3 
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( 79.6 000 76 68.8 ’ : Idi » perfec ° ‘ _ 
1000 =} = too ' reckless shipbuilding the rule would make perfectly harmless | 5. .poctod by a hand wheel, through a pair of bevel pinions | 
2000 230 225.0 2000 199 195.0 | by —— 2d ita ray ape which would absolutely pre- and a vertical worm shaft. A steam stop valve, worked 
— ‘ . - i vent the vessel from going to sea. , : ‘ A ens “oP tebe thai 
3000 423 113.0 3000 366 358.0 “HEK.W.’s” pad. i 60. example—that gigantic washing- also by a hand wheel, is bolted directly to the high-pressure } 





tub, 100 ft. long, 100 ft. broad, 100 ft. deep, is, I think, hardly valve chest, and another valve is provided to admit, when ‘ 
worth discussing. we a = — of high-pressure steam into the i 
“H.K.W.” is in error in supposing that I entered on this | low-pressure valve chamber, 
correspondence as a partisan OP Me’ Duncan's rule. Ali 1 All the various handles, including those of the pet cocks, 
have said is quite consistent with perfect neutrality, and was | are arranged so as to be within easy reach of the starting 
prompted solely by a love of fair play. I protested, and do | platform, and the engines seem to be in every respect 
protest, against a pseudo-eriticism which would test a rule in- | arranged with a view to accessibility. The balancing of 
tended for sea-going vessels only by applying it to vessels | the moving parts—a matter too often neglected—with the 
which age not ese-qung,, hi ¢ h . ,| complete arrangements for an early cut off, show also that 
solonaaamel wa ‘the t ee aad pr Bec sstubsinn the engines have been carefully designed. While, however, 
and not on the narrow basis of a few imaginary examples. in some matters English engineers would do well to imitate 
If your correspondent had dealt with the subject in this} Austrian, in others we think the latter might advantageously 
manner, none of your readers would have listened to him with | alter their designs. Of these the most noticeable is that 
greater respect, aud less opposition than, the engine would be the steadier for the addition of a middle 
Yours very respectfully, column in front, in addition to the two at present placed 
Hi. H. W. | there. Another is that the space between the cylinders 
is far larger than appears to us either necessary or 
desirable. It is also a question to which we have yet 
seen no experimental answer, whether a steam jacket 
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It may be observed that in the formula above the units are 
feet, feet per second, and pounds per square foot. It would 
be very interesting if Mr. Sabine would furnish full details 
of some experiments in which the range of variation of 
pressure is greater,-and it is also very desirable to know if 
the temperature of the air changes while passing through the 
tubes. 


—— 


W. Cawrnorye Unwin, 
Cooper’s-hill College, Dec. 1, 1873. 
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DUDGEON’S ROTARY ENGINE. 
To Tux Eprtor oF ENGINEERING. 

Srr,—I regret to say the rotary engine of Hackworth to 
which I referred last week was never patented. Drawings 
there undoubtedly were from which the patterns were made, 
but I have no remembrance of ever seeing any. 

i never thought for one moment that the two engines were 
identical, though my recollections of the one certainly caused 
me to think the resemblance was very striking. First, the 
form of the teeth of the wheels was the same, and again the 


Glasgow, December 2, 1873. 





To tne Eptror or Exoiyrurtna. 
£1n,—The letters upon the above subject which have ap- 
peared in your last two issues may perhaps have been more in- 
teresting to their authors than to the public. An approxi- 








* Sce EnarygrriyG of the 31st of October. 
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can be economically used as a reheater for 
the steam on its way between the two cy- 
linders. Our own impression is that it 
cannot. It may certainly be urged that 
though the jacket of the high-pressure cy- 
linder in this case is so situated that it is 
constantly surrounded by steam at a much 
lower temperature than that contained in it, 
still, as this steam may probably be nearly 
dry, it will be a bad conductor of heat, and 
therefore the jacket will hardly act at all 
as a rebeater, efficiently or otherwise. With- 
out experimental data it is probably not 
possible to arrive at exact conclusions on 
this subject, but the case seems very similar 
to the case of an exhaust port carried round 
a cylinder, and here experiments have shown 
that heat is communicated through the 
cylinder to the exhaust steam. 

In conclusion, we have pleasure in adding 
that the engine seemed to be well put to- 
gether, or in common phrase, a “ work- 
manlike job.” 

Borper Testine ty tue Unirep Stares, 
— Experiments and investigations into the 
causes and conditions of boiler explosions, to 
be made under the authority of the United 
States Congress, have been commenced near 
Sandy Hook. Four large boilers formerly 
used in steamboats, two small vertical boilers, 
four ordinary house boilers, and one large 
circulating boiler have been placed in posi- 
tion. A bomb-proof house, tor the protec- 
tion of the commissioners and workmen, has 
also been built. Similar experiments are to 
be made near Pittsburg. 





Tue New Avexaypra Parace. — The 
ruins at Muswell Hill are being rapidly re- 
moved, and to judge by the number of men 
and quantity of material on the ground, 
Messrs. Keik and Lucas are determined to 
have the place re-opened to the public at an 
early date. One of the principal features in 
the new building is the central hall, which 
is 386 ft. long and 154 ft. wide. The roof of 
this is of iron, the centre portion being com- 
posed of wrought-iron arched ribs 85 ft. 
span. There are also two conservatories with 
jron domed roofs, and there is a multitude 
of girders for carrying the floors. All the 
wrought-iron work is elag made by Mesers. 
Handyside and Co., Limited, of Derby and 
London, under the direction of Mr. Alfred 
Meeson, who, in regard to the structural 
arrangements, is assisting the architect, Mr. 
J. Johnson, of Buckingham-street, Adelphi. 





Commustcation wita Divgers.—An in- 
teresting series of experiments have been 
carried out in the Medway, off Chatham 
Dockyard, by the officers and men of the 
Royal Engineers, under the direction of 
Major E. D. Malcolm, the head of the Tor- 

io Department of the School of Military 

ingineering, for the purpose of testing the 
merits of an invention by Mr. Mauldin 
Vinter, for enabling divers, when employed 
at avy depth, to hold conversation with 
those at the surface of the water. Hitherto 
an insuperable difficulty has been ex- 
perienced by divers in being unable to com- 
municate verbally with the attendants above, 
the principle usually adopted by divers 
when carrying on their operations, being to 
give preconcerted signals by so many pulls 
on asignal line. This, however, appears to 
have been at length overcome by Mr. Vinter 
in the invention submitted by him to the 
Government. In the trials just completed in 
Chatham Harbour, Corporal Falconer, an 
experienced diver of the Royal Engineers, 
equipped in the Siebe and Gorman improved 
diving apparatus (which has gained the prize 
neil al Vienna), made the descent, and 
during the whole time he was under water 
was enabled, by means of the new apparatus, 
to converse freely with those above, every 
word spoken by him being distinctly heard 
and understood. .Mr. Gorman, who was pre- 
sent during the experimental! trials, stated 
that the invention would be further improved 
upon, so as to facilitate its use in all diving 
operations connected with harbour works, 
and for eying stone blocks, &c., in con- 
nexion with subaqueous operations. Ihe 
apparatus can, it is stated, be easily applied 
to any description of diving dress. The 
value of the invention will be readily under- 
stood and appreciated by every one in- 
terested in the science of diving, from the 
simple fact of the great confidence a diver 
will gain from being, in his isolated position, 
enabled to speak directly to those in whose 
hands his life, for the time being, is literally 
placed. 
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CONSTRUCTED BY THE STABILIMENTO TECNICO TRIESTINO, TRIESTE. 
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MARINE ENGINE, 140 HP. NOMINAL. 
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constructing and launching forward the superstracture. No 
staging was thrown across the river ; but a solid bed having 
been formed by driving a few piles on the northern abut- 
ment, timber ways were here laid, and the rivetting 
together of the ironwork commenced. As this progressed, 
the rollers on which the lower flange of the main girders 
rested were from time to time revolved by means of simple 
ratchet levers, and the whole superstructare moved for- 
ward. The rivetters and erecters thus remained stationary, 
their fires, tools, cranes, and appliances never requiring to 
be shifted. As the leading end of the protruding work 
reached, one by one, the successive piers, on each of which 
was a series of temporary rollers attached to the permanent 
bedplates, fresh motive power came into play, until at its 
fina] launch on to the opposite abutment, a mass of over 300 
tons was steadily propelied forward over the ten rollers on 
which it rested by the efforts of twenty men moving in 
unison, while no thrust or tendency to push the piers out of 
position was given by the forward movement of the 
superincumbent mass. On the rollers being removed, the 
whole was gradually lowered upon the bedplates by means 
of folding wedges. 

The abutments are carried upon timber piling, and are 
built up in brickwork set in cement, faced with blue Staf- 
fordsbire bricks. The architectural features are in white 
brick combined with carved and moulded courses of Ancaster 
stone, and the piers are surrounded with well designed 
ornate finials. The masonry was executed by Mr. W. D. 
Harding, of Lynn. 

It was stipulated that the bridge should carry in addition 
to its own weight 120 lb. per square foot of roadway, or 
154 tons on every span of 120 ft., without imposing a greater 


stress than 5 tons per square inch on ironwork in tension, 
aud 4 tons on that in compression. The structure was 
tested by driving over it two traction engines at high speeds. 
Che cost of the bridge, including approaches, was about 


20,0004 


WATER-TUBE BOILERS. 
To tue Eprror ov ENGIneERine. 

Si1n,—Some few weeks ago your columns contained an in- 
teresting and valuable reprint from the Nautical Magazine, 
descriptive of the Montana's boilers, their failure, and its 
cause, also some very cogent remarks on the means necessary 
to remedy the defects apparent in the boilers. The article 
elicited a good deal of attention amongst engineers here, and 
some surprise was expressed that you did not favour us with 
sketches of these remarkable boilers on which so much money 
has been lost. 

In your succeeding issue there appeared an able letter from 
Mr. Watt, a dissentient from the principles laid down, who 
threw some considerable amount of light on the subject, at 
least to me, and after very careful study of the matter, I am 
convinced that the conclusions he draws are correct. The 
fact that no refutation of his letter has been attempted must 
also, I think, speak strongly for the soundness of his argu- 
ments. 

Now, Sir, with reference to the article alluded to, I imagine 
it would strike any one who gave it the most casual attention, 
as emanating from the pen of one connected with the Board 
of Trade, and who at least is not a friend of the “ new- 
fangled” notion of water-tube boilers. Possibly he may con- 
sider the present pressure quite high enough, and the marine 
boiler, as now generally adopted, sufficiently intricate, with- 
out heaping new responsibilities on the shoulders of the 
Board of Trade, or its representative engineers. 

It would further appear that the Board of Trade regards 
with the gravest suspicion any departure from the old beaten 
track. To a certain extent they are in the right, and the 
signal failure here added in the case of the Montana's boilers, 
is a new feather for their plume. But see to what slight 
causes the failure of the boilers was attributed, and the utter 
ignorance shown of the internal forces at work. It is indeed 
well that the contemplated alterations in the feed pipes were 
not carried out, at least for the credit of our modern science. 
The result would, | am sure, have been hailed with anythin 
but satisfaction, by those who proposed the alterations, ont 
would only serve to emphasize most strongly the condemna- 
tion of the boilers. 

Of the internal forces at work, I fancy we were all more or 
less ignorant, until pointed out by Mr. Watt, not only those 
of the boilers in question, but also of the water-tube boilers 
that are so rap diy spreading over the country. 

Supposing that the “ Howard” type of boiler is to be 
accepted as the correct one, then in all common sense the 
designer of the Montana's boilers was amply justified in 
embarking on Lis costly experiment, and deserves every 
credit tor the bardihood he displayed in departing from the 
generally accepted and well-known data, aa entering a new 
teid, where other engineers, in the same capacity, dared not 
venture to tread. 

Mr. Watt's theory of the failure was based chiefly on the 
insufliciency of the tube connexions to carry off the steam as 
fast as it was generated, and the supply of water to the 
plates. Do we find this provision in Howard’s? A drawing 
of one is before me; it consists of a number of tubes about 
10 ft. long by 9 in. in diameter, and the only connexion is an 
opening about half its area, at one end only, and this opening 
has to let owt the strangling steam and to /et in the sluggish 
water. 1 am sadly afraid that if placed over the same depth 
of fire and the same draught as the Montana's boilers were, 
it would cut but a sorry and (if not for consequences) ludi- 
crous figure. 

Mr. Howard may, however, thank his stars that he has no 
Board of Trade requirements to fulfil, and that with his 
comparatively light firing he has been able to overcome pre- 
— and to create a new branch of industry in their manu- 

acture. Another water-tube boiler, originating on the other 








side of the Atlantic, and known as Root’s, is also extensively 
used both here and in the States. The tubes of this boiler 
have a considerable incline, and possess an advan over 
Howard’s in having two openings, an inlet and ou but 
still too small to meet the demands upon them, ont, what is 
worse, instead of the steam getting away i iately to the 
steam chest, it has to call upon the lodger on the floor above ; 
he sees he is not wanted there, so he has to face about, not to 
terminate his course in the steam chest, but to the second 
floor above. Meeting there with a similar reception, he has 
to perform the same movement throughout the whole series. 
His friend, the water, instead of falling from the top of the 
building to take his place, has to tumb down each flight of 
steps, pick himself up at every landing, and all this trouble 
~——_ to get to the bottom. 

hat would be the behaviour of this Mr. Safe-and-Sure 
over the Montana’s fires? He would simply find that his 
steam chest and lower water tubes had, at least, changed 
places, and that it would be advisable for him to fix his stop 
valve.to the lower water tubes, for he would be sure to get 
as much steam there as anywhere else. After all, however, 
Root’s boiler is a good one where limited pressure only is 
wha 

ght. 


There are several other types of water-tube boilers at work. 
but they are all more or less afflicted with the same malady. 
If we are to havea more healthy class of high pressure gene- 
rators, let, at least, this one di be eradicated 

The advance, I fear a permanent one, in the price of coal, 
will cause steam users to lessen the consumption. There are, 
to engineers, two means at present available. One is an 
efficient boiler, the other high pressure with a corresponding 
degree of expansion. 

The engine cannot do much for us ; thus the whole secret 
lies in the boiler. We cannot look for much in the large 
shells of the Cornish or Lancashire, so we must fall back toa 
number of subdivided shells, viz., the water-tube system, and 
the more ‘so, as Mr. Watt points out, that it is essentially a 
high-pressure boiler. The higher the pressure the safer the 
boiler. Our knowledge of this class of boiler is but in its in- 
fancy. Theory points to it as the one to satisfy the craving 
for high steam and low cost. Practice, at sea at least, has 
been put out of question, by the too stringent precautions of 
the Board of Trade. 

Yours, &., 


Manchester, Dec. 2, 1873. AQUAFLUENS. 











“A VERY REMARKABLE LOCOMOTIVE.” 
To tus Eptron oy ExGInegnine. 

S1z,—Mr. Thomas Midelton’s letter in your last issue has 
caused me considerable trouble of mind; firstly, because it 
convinces me that my previous suppositions were wrong, and 
that at least one of your contemporary’s articles is serious 
after all; and, secondly, because I learn from it that my 
former innocent epistle has been the cause of arousing in 
Mr. Midelton’s breast feelings towards myself which are the 
reverse of a friendly character. I can e every allowance 
for the fact—shown by the tone of his letter—that Mr. 
Midelton was angry, very angry, when he wrote to you; but, 
even admitting that extenuating circumstance, why should 
he be so bitter against me ? hat have I done that he 
should desire me to give up ENGINEERING, apply for a job at 
199 (or 163), Strand, and ~~ but far from pay half 
the cost of admission to a public platform, and then listen 
to him i the cability of his plans for “In- 
creasing Weights and Distributing Adhesion on Railways” ? 
I need scarcely remark, Sir, that it is not on account of 
pecuniary considerations that I refuse to undergo the last- 
mentioned ordeal, even though by so doing I should afford 
Mr. Midelton “ an —— of judging” whether or not I 
knew “the A B C of locomotive engineering.” In these days of 
progressive civilisation, access to many public platforms— 
railway platforms, and therefore ially suitable for such 
a demonstration as Mr. Midelton pro; n be obtained 
on the most reasonable terms. The cost of a third-class 
ticket to an adjoining station will secure access even to the 
most exclusive, and when I add that this cost (in gostage 
stamps) will be cheerfully forwarded by me to you for Mr. 
Midelton’s exclusive use at any platform he may select, and 
that all J ask in return is a hint as to what platform to avoid, 
and when to avoid it, I think I must convince that gentleman 
that bis anger has not awakened any corresponding feeling 
on my part. 

A second reference to Mr. Midelton’s letter shows me that 
I have misquoted the title of his invention. He it “ Plans 
for Increasing Adhesion and Distributing Weights on Rail- 
ways.” It has, however, been ruled that the title of a patent 
should be fairly descriptive of the matter to which it refers, 
and as patent litigation is costly, I should—if it is not too 
late—recommend Mr. Midelton to adopt my version, namely, 
“Increasing Weights and Distributing Adhesion on Raul- 
ways,” as more thoroughly deseriptive. 1 am a professional 
man, but I make no charge for this suggestion. I hope Mr. 
Midelton will accept this as another indication of my friendly 
feelings towards him, Anyhow the moral is the same. 

But I must draw the line somewhere, and I draw it at 
discussing his plans seriously, either in- your pages or any- 
where else. Mr. Midelton announces his resolution of not 
discussing them in ENGINEERING, and so far so good. But 
I mistrust Mr. M.’s “charitable friend.” Supposing Mr. 
Midelton was to meet him “accidentally,” and paw him 
to discuss the question—what then? I hope im any case he 
will publish the proofs of the practicability of his plans 
gradually. Suppose, for instance, that he first proved that two 
driving wheels of equal size, and fixed on the same axle, could 
drive two other wheels (also of equal size), with which they 
are respectively in contact, at different velocities, and with- 
out slipping. This would do to begin with, and we could 
then get on to something harder. whole lot of proofs at 
once would be too much for 

Yours truly, x 


Manchester, Dec. 2, 1873. te 





SKOINES’S GAS PROCESS. 
P ~ To THE yey ay ENGINEERING. 

1z,—In yours of the 2lst ultimo is & prospectus of a 
eoal-economising gas company. From the indications on its 
surface, am astonished that any engineer or chemist can 
be found to endorse the tabulated list ot tests put therein 
before the public. In the 7th case no jumpers are required, 
which the patentee considers of the hi im 
Your sey kena — this as ry 
ss wy enough to require a jumper, your readers 
wi oot hem te: Bibuien the figures have been so 
much jumped upon already, that ~— as solid as the 
20 ewt. of coal which is assumed to have through 
destructive distillation. A few plain figures, truthful y 
applied to the first result in the prospectus headed “ Skoines’s 
New Process,” will make the above plain. 

A ton of Pillaw Main coal yields 20,610 cubic feet of 17.14 
candles value (illuminating power); coke, 15j cwt. I know 
hat this gas is not under .5 specific gravity compared with air. 

Assuming this to be true, 1 cubic foot of air equals nearly 
53.58328 grains; this, multiplied by .6, equals 26.79264 
grains, the weight of 1 cubic foot of gas; this, multiplied by 
20,610 cubic feet, equals 7.043 ewt., added to the | ewt. of 
coke, we have this faithful 20 cwt. converted into 22) ewt. 

Will Mr. Skoines, or any other gentlemen who have en- 
dorsed this prospectus, inform your readers what becomes of 
the other products (liquid and solid) which still remain to 
be added to the 224 ewt.? 

I beg to submit that they combine, and advise the patentee 
to withdraw the tabulated list of testings and replace it with 
another, which any chemist of standing may endorse, and 
your readers who do not go into the manipulation of gas 
making, may read and believe. 

Through lack of time, I am sorry that I have not been able 
to complete a more practical definition of this patent, but 
will do so at some future time. 

I am, Sir, yours respectfully, 
N. S. 

{If our ree y a ~y refers to the last two numbers of 
ENGIveERin@G, he will see that we have already commented 
upon the extraordinary increase of weight which materials 
appear to undergo when subjected to Mr. Skoines’s mode of 
treatment.—Ep. E.} 








Tux Ixstitcrion or Crvit Exerneers.—At the meeting 
of this Society on Tuesday, the 2nd of December, Mr. 
Hawksley, president, in the chair, forty-nine candidates were 
balloted for and declared to be dul dested, including four 
members—viz., Ms. Henry Thomas Geoghegan, Ex. Engineer, 
P.W.D., India; Mr. Perceval Moses Blackheath ; 
Mr. Cyril James Shaw, Chief Engineer, Carwar State Railway 
Surveys; and Mr. Benjamin Walker, Leeds. Forty-five 

mtlemen were elected associates—viz., Mr. Thomas Airey, 

tzig; Mr. EdwardRobert Austin, Strand; Mr. Edmund 
Scott Barber, Irrigation Office, Colombo ; Mr. Hilary Bauer- 
man, Brixton; Mr. Nathanield St. Bernard Beardmore, 
Stud. Inst. C.E., Westminster; Mr. William Atkinson Beil, 
Assistant Engineer, P.W.D., India; Mr. John Brown, 
Assistant Engineer, Cape Government railways; Mr. 
Robert Burton Buckley, Assistant Engineer, P.W.D., India ; 
Mr. Gabriel Gordon Cleather, Kensington Gardens Square ; 
Mr. William Ovenden Collard, Canterbury; Mr. George 
Cesar Cooke, Ex. Engineer, P.W.D., India; Mr. William 
Milner Crowe, Westminster; Mr. Cyril West Darley, 
Resident Engineer of the Newcastle Harbour Works, N.S.W. ; 
Mr. Charles Elwin, Stud. Inst. C.E., Pimlico; Mr. James 
John Alexander Flower, Cape Town; Mr. James Fraser, 
Inverness ; Mr. Walter Faithfull Garland, Stud. Inst. C.E., 
Venezuela; Mr. John Cameron Graham, Greenwich; 
Major Irwin Montgomery Greig, R.E., Ex. Eng., P.W.D., 
India; Mr. Frank Robert Griffith, Ex. Eng., P.W.D.; 
Mr. He Woodcroft Hammond, Southampton - build- 
ings; the Honourable Arthnor Wyndham Holmes 4 Court, 
Surveyor of Public Works to the Government of An- 
tigua; Mr. Osbert He Howarth, Stud. Inst., C.E., West- 
minster; Mr. Arthur John Hughes, Assistant Chief Engi- 
neer and Assistant Secretary to the Government of Bengal 
in the Public Works Department; Mr. Samuel Hunter, En- 
ineer and Manager of the Rochdale Corporation Gas 

ork; Mr. Charles Henry Grey Jenkinson, Stud. Inst. C.E., 
Assistant Engineer P.W.D., India; Mr. Thomas Lewis 
Johnson, Borough Surveyor, Barnsley; Mr. Edward Henry 
Keating, City Engineer, Halifax, N.S. ; Mr. William Hubert 
Kinch, Stud. Inst. C.E., Darlington; Mr. Frank Howard 
Landon, Stud. Inst. C.E., Assistant Engincer, P.W.D., India ; 
Mr. Charles Lean, jun., Westminster; Mr. Albert Lewis 
Newdigate, M.A.. Harbour Improvement Works, Dover ; Mr. 
William John Adamson Parker, Sheffield; Mr. Manuel 
Hopolito Pena, Engineer to the State of Cundiramarca, United 
States of Colombia; Mr. Alphonso Raymond, Stud. Inst. 
C.E., Great Western Railway, Oxford; Mr. Henry Strutt 
Collette Ree, Beverwijk, Holland; Mr. Charles Remfry, 
Linares, Spain; Mr. John Kirby Rodwell, Stud. Inst. C.E., 
Las Minas, Spain ; Mr. Aloys Sprenger, Ex. Engineer, P.W-D., 
India; Mr. John Somes Story, “fesident Engineer on the 
Settle and Carlisle Railway; Mr. Frederick Toplis, Stud. 
Inst., C.E., Doncaster; Mr. Ralph Hart Tweddell, West- 
minster ; Mr. Nowrosjee Nesserwanjee Wadia, Bombay ; Mr. 
David Wallace, Assistant Engineer, P.W.D., India; and 
and Major David Ward, R.E., Ex. Engineer, P.W.D., India. 
The Council reported that, acting er the powers of the 
Bye-Laws, they had recently transferred . Henry 
Brady and James Samuel Cooke from the class of associate 
to that of member, and had admitted the following candi- 
dates as students of the Institution: Messrs. George Procter 
Carless, Adolphus James Chancellor, Gerard Cowper, George 

Good, Willow hby Rochester Hughes, Alfred William 
Lawford, Herbert Neal, Robert Charles Frederick Ogilvie, 
Edward Hermann Pargiter, Edward Robina, and John Wil- 
liam Randell, and Sir Thomas Raikes Thompson, Bart. 








Dec. 5, 1873.] 


ENGINEERING. 


oe . “A neg, 
2 eR RE aA + fc ENTIAL DE AF 








AGENTS FOR “ ENGINEERING.” 
Manxcuxster : John Heywood, 143, Deansgate. 


Giaseow: William Love. 

Frayce: Lemoine, 15, Quai Malaquais, Paris. 

Betervm: P. Bailly, 49, Rue du Pont Neuf, Brussels. 
Kirkland and , Ostend. 

Usrrep States: Van Nostrand, 23, Murray-st.. New York. 
A. N. Kellogg and Co., 73, Broadway, New York. 
Willmer ms bese, 47, Nassau-street, New York. 
August Brentano, 33, Union-square, New York. 

A. f. Kellogg and Co., 77, Jackson-street, Chicago. 

Viewsa: Lehmann and Wenzel, Karntnerstrasse. “ 
Gerold and Co. 

Russta: At all Post-Offices in the Empire. 

Leipzie: Alphons Dbrr. 

Beatin: Messrs. A. Asher and Co., 53, Mohrenstrasse. 

Catcurta: G. C. Hay and Co. 








Advertisements eannot be received for insertion in the current 

week later than 5 P.M,on Thursday. The charge for advertise- 

m s three shillings for the first four lines or under, and eight- 
yence for each additional line. 

The price of ENGINEERING to annual subscribers receiving 
copies by post is 1/. 8s. 2d. perannum. If credit be taken, the 
charge is 2s. 6d. extra, the subscriptions being payable in advance. 

All accounts payable to the publisher, Mr. CHARLES GILBERT, 
37, Bedford-street. Cheques crossed “Union Bank,” Charing 
Cross Branch, Post Office Orders to be made payable at King- 
street, Covent Garden, W.0. 

Office for Publication and Advertisements, No. 37, Bedford- 
street, Strand, W.C. 


n 






ENGINEERING is registered for transmission abroad, 


READING CASES.—Reading Cases for containing twenty-six 
Numbers of ENGINEERING have now been prepared, and may be 
had of the publisher or of any news agent, Price 5s, each. 





NOTICE TO AMERICAN SUBSCRIBERS. 


In consequence of the great increase in our American con- 
nexion, we have found it neccessary to establish a branch 
office in the United States. Communications may in future 
be addressed to Mz. Gzorncs Epwarp Haxprine, C.E., 
of 52, Broadway, New York, who is our accredited re- 
presentative. 

In answer to numerous inquiries, Mn. Cuantes GILBERT 
begs to state that Subscribers in the United States can be 
supplied with “ ENGINEERING” from this office, post 
free, for the sum of 11. 148, 8d. ($8.32, gold) per annum, 
payable in advance. Subscriptions (payable in advance) 
Sor this Journal (delivered post Sree) will also be received 
by Mz. Harvie, at the New York office above mentioned, 
at the rate of $9.30 present currency. 








NOTICES OF MEETINGS, 

Tas LnstrruTion oF Crvit ENGingers.—Tuesday, the 9th of 
December, at8 p.m. “On the Geological Conditions affecting the 
Construction of & Tannel between France and England.” By 
Mr. Joseph Prestwich, F.R.S., Asso. Inst. C.E. 

Socisty or TeLegrarn EnNGinggrs.—On Wednesday, the 
10th instant, at the Institute of Civil Engineers. The Annual 
Meeting, when the President and Officers will be elected. The 
Discussion on Mr. G. E. Preece’s Paper and Journal from last 
Meeting will be renewed. 
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RAILWAY PROJECTS FOR 1874. 


Ir any one has had the curiosity and the patience 
to follow carefully the notices of intended applica- 
tions to Parliament for private Bills in the coming 
Session, which have recently appeared in the public 
journals, he will doubtless have come to the con- 
clusion that the Private Bill Office list of deposited 
plans will this year be heavier than for many pre- 
ceding ones. ‘That list itself, however, will prove 


were no less than 395 notices, there have been no 
more than 244 sets of plans deposited. It is true 
that not every project advertised require plans; 
many relate to municipal and other similar matters, 
and they of course would not; but many schemes 
that would, have been—in some cases judiciously— 
withdrawn. Taking the P.B.O. list, with its 244 
entries of plans of all classes, we find a diminution 
of 36 as against the deposit of 1872, when the 
number was 280. In the present deposits, as 


tramway Bills, and 65 Bills of the miscellaneous 
class, which includes docks, harbours, gas, and 
water works, reclamation schemes, street exten- 
sions, and local improvements. The plans de- 
posited with applications for provisional orders 
or certificates, in accordance with standing order 
No. 235, amount to 47, and comprise works of 
all the classes previously referred to. Besides these 
are four unfortunates, which were left out in the cold 
until the Ist instant, which complete the total of 
244. This total, as already observed, falls below 
that of last year, the chief reduction being in rail- 
way Bills. Thus there are only 121 Bills of this class 
this year as against 159 last year ; the tramway Bills 
are now 7 as against 13 last year (and 28 in 1871); 
the miscellaneous projects 65, as against precisely 
the same number fast year; and the provisional 
orders 47 as against 43. The four Bills deposited on 
the 1st of December are all for railways; they had 
no counterpart last year, Regarding these latter as 
deposits which will have to be dealt with in one wa 
or other, and taking into account two railways which 
are included under the head of provisional orders, 
we have an ultimate total of 127 railway projects to 
be considered on their merits during the approach- 
ing Session. Whether the examiners on standing 
orders will allow them all to go to the committees, or 
whether the state of the money market will admit of 
them all being introduced to the examiners on 
standing orders, are points which must necessarily 
be left to time and circumstances to determine. 
Taking the various projects as they introduce 
themselves to notice at the Private Bill Office, we 
will follow our usual course, which is to indicate 
first those which affect the metropolitan area, and 








such conclusions to be erroneous, for although there 


afterwards such as merit notice in the provinces. 


=| First, then, comes aproposition to complete the Inner 


Circle Railway by means of a line from the Metro- 
olitan Railway at Aldgate to the Metropolitan 
Jistrict Railway at Cannon-street. This line is 


| called the Aldgate and Cannon-street Railway, and 


the Bill proposes the abandonment of part of the 
Tower Hill Extension Railway, and provides for 
the construction of several new streets. Then comes 
another and more comprehensive scheme under the 
title of the Metropolitan Inner Circle Completion 
and Eastern Extension Railway. By this Bill it is 

roposed to construct a line from the Metropolitan 

istrict Railway in Queen Victoria-street to the 
Metropolitan Railway at Aldgate, with extensions 
to Mile End and Bow, and junctions with the North 
London and East London Railways. It also in- 
cludes a new street from King William-street to 
Fenchurch-street, and the widening—much ne 
—of the latter street. The Metropolitan and South- 
Western Junction Railway conmey apply for 
power for a substituted line in Fulham between 
the authorised Hammersmith Extension Railway at 
North End-road and their own authorised line at a 
point near where it crosses the river. This route is 
in lieu of their authorised line between its starting 
point at Kensington and the river. The Wands- 
worth, Fulham, and Metropolitan Railway scheme 
appears to be one for lending a helping hand to 
the Wandsworth Bridge, which at present ex- 
periences an isolated existence. It proposes the 
construction of a line from that bridge to the autho- 
rised Metropolitan and South-Western Junction 
Railway at Fulham. ‘The Ealing, Acton, and 
City Railway is a proposition to construct lines 
between the Hammersmith and City Railway 
and the Great Western and Brentford Railway, 
with running powers over the two latter lines, and 
the use of the Southall and Brentford Stations. By 
the Acton and Hammersmith Railway Bill it is pro- 
posed to unite the North and South-Western Junc- 
tion and Hammersmith Extension railways by 4 
short line, and to remove the existing Acton Station 
of the former line to the point of junction with the 
proposed line, which is just where the present line 
crosses the Uxbridge-road. ae East wormage" Rail. 
way Company are applying for an extension of time 
for the pe te of Pt ditional land, and for raising 


classified, we have first 121 railway schemes, 7 |i 


Messrs. Morey, Wigram, and Co.'s and in- 
volving the of the Blackwall stairs, 
and the ay of other means of access in their 
stead. mn and Blackwall y pro- 


ee a line from the London, Chatham, and Dover 
and the London, Brighton, and South Coast (West- 
End. and Crystal Palace line) railways, at Dul- 
wich, to the Crystal Palace. Next we have the 
Crystal Palace and South London Junction Railway 
Bill, No. 1, which is an application for authority to 
make a new line to form junctions with the South- 
Eastern Railway (for Charing-cross and Cannon- 
street), and to abandon the scheme sanctioned by 
the company’s Act of 1864. The scheme comprises 
a line from the Crystal Palace and South London 
Junction Railway, near Honor Oak Station, to the 
Greenwich line of the London, Chatham, and Dover 
Railway, where it crosses the Brighton line at Dept- 
ford. Another line is to leave the proposed line, 
and to run into the South-Eastern Raliway at Dept- 
ford, whilst yet another length is to connect the 
previous piece with the Chatham and Dover Rail- 
a Bag the Brockley-lane Station. The Crystal 
Pa and South London Junction Railway Bill, 
No. 2, is for a junction between that line and the 
Brighton Company’s South London line at the 
Queen’s-road Station. Lastly, the Crystal Palace 
High Level Scheme is for a line from the Crystal 
Palace and South London Junction Railway at the 
Crystal Palace to Brighton Railway at Selhurst and 
to Croydon. In that direction we notice also the 
Bromley direct railway, which is a line commencing 
near Bromley Palace, and running into the South- 
Eastern Railway at the Grove Park Station. This 
line will be‘of service to the inhabitants of Bromley, 
in that it will give them a local station in connexion 
with the South-Eastern Railway, and will enable 
them to reach Cannon-street in 25 minutes, At 
present they have no facilities in this respect, nor 
are they at very much greater advantage with re- 
spect to the West-End by the London, Chatham, 
and Dover Railway. The line is about 1} mile in 
length, and one of its merits is, that it only inter- 
feres with one house on its route. 

Turning to the deposits made by, or in connexion 
with, our leading railways, we find the South- 
Eastern proposing branch lines to Alexandra Park, 
and from Chingford to High Beech ; a quay on the 
River Stour, with ag railways to the Har- 
wich line; the widening of the Yarmouth line from 
Norwich to Brundall; of the Walthamstow and 
Chingford line, and of the line from Cambridge to 
the Six Mile Bottom, besides additional lines and 
works at Stratford. ‘Then there is a junction line 


eded oo between the Great Eastern Railway at 


enchurch-street to the South-Eastern line at 
Cannon-street. The Great Northern Railway are 
applying for powers for deviations in the Newark 
and Melton and the Melton to Leicester railways, 
and in the Bradford and Thornton railways. By 
another Bill, the Great Northern Company are con- 
templating some short lines in Islington, and at 
Spalding, Basford, Codnor Park, Derby, Lincoln, 
East Ardsley, and Burton, besides deviations in the 
Derbyshire and Staffordshire Railway. The Great 
Northern and North-Western companies are seek- 
ing joint powers to make railways from Tilton to 
Market Harborough, and from Stathern to Bing- 
ham, near Nottingham, The Great Western 
Company have a Bill for constructing some 
short lines at Stourbridge, one of which is to 
supersede the line authorised by their Act of 
1868; for widening and altering their line at 
Paddington ; and for obtaining other general powers. 
The London and North-Western Company are pro- 

ing new lines at Kelmarsh, Oxendon, Burton-on- 
rent, Buxton, and Widnes. By another Bill, the 
same company pro extension lines in Merthyr, 
Abersychan, Penclawdd, and at other places in 
Wales. The London and North-Western and the 
Lancashire and Yorkshire Railway Companies are 
promoting a Bill fora junction between their re- 
spective lines, between Huddersfield on the former 
and Elland on the latter railway, ‘The London and 





further capital. The North London Railway Com- 


South-Western Company intend widening and im- 
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proving their terminal station in the Waterloo- 
road, and widening their line at Battersea, The 
London, Chatham, and Dover Company contemplate 
the construction of loop lines at Beckenham, in con- 
nexion with their main and their Crystal Palace lines. 
The South-Eastern Company are applying for power 
to construct a line between Dover and Deal, either 
alone or in conjunction with the London, Chatham, 
and Dover Company, the proposed railway forming a 
junction between the lines of both companies. The 
Midland Company are promoting four Bills, the 
first for a connecting line to be called the Ketter- 
ing and Manton line, for a branch at Blackwell, ex- 
tensions at Burton-on-Trent, and lines at Dronfield, 
Pleasley, Killamarsh, Alton, Litchurch, and Bree- 
don Cross, besides deviations, alterations, and widen- 
ings. The next Bill is for a line from the Midland 
near Swinton, to the North-Eastern Railway, near 
Knottingley, the two companies joining in the ap- 
plication. The third Bill is to authorise the con- 
struction of a railway from Huddersfield to Halifax 
and Bradford in connexion with the North-Western 
and Lancashire and Yorkshire Companies’ joint 
line. Lastly, the Midland Company are interested 
in a line called the Midland, Highgate, and Alex- 
andra Park Railway, the route of which is implied 
by its title. 

“We have now indicated the nature of the Bills 
promoted in connexion with our leading railway 
companies, and of the schemes affecting the me- 
tropolis. We reserve for next week a notice of the 
remaining provincial schemes, Before concluding, 
however, it may be as well if we refer to the tram- 
way schemes generally, and to the miscellaneous 
Bills for effecting improvements in London. The 
tramway Bills deposited in the ordinary way are 
the Boston and Frieston Tramway and Pier, the Bray 
and Enniskerry Street Tramway, the Darenth 
Valley, the Plymouth, Stonehouse, and Devonport, 
the Southsea and Hayling ‘Tramways and Ferry, 
the Swansea Tramways, and the Waterford Free 
Bridge and Tramways. Provisional orders are 
sought for tramways in the provinces at Bristol, 
Newbury, Nottingham, Portsmouth, Wantage, and 
Wirral, and in London from Edgware to Maida 
Vale ; between Notting Hill and Shepherd's Bush, 
at Millwall and Poplar, besides extensions of the 
London Street Tramways at the Junction Road. 

In the miscellaneous class we have propositions 
for improving Cadogan-place and Hans-place, and 
for poe. tt new roads from Eaton-place to Oving- 
ton-square, Brompton, and for constructing a road 
from the New Palace-yard, Westminster, to Eaton- 
square ; the same is to be called the Westminster 
Boulevard. Then there is a Bill for enlarging the 
Lombard-street Post Office ; another for construct- 
ing anew Mint at Whitefriars, on the line of the 
Thames Embankment; a third for extending the 
borders of the Railway Clearing House ; and a fourth 
for the construction of a new road near Finsbury 
Park by the Metropolitan Board of Works. This 
last Bill also seeks to relieve the Board from a 
little difficulty in which their auditor has placed 
them, by refusing to allow the cost of the seats in 
Hyde Park and on the Holborn Viaduct on Thanks- 
giving Day; the Board now asks for power to 
defray those costs. 





Tue circular letter addressed by the Board of 
Trade to the various railway companies, calling at- 
tention to the increase of accidents, and urging them 
to examine into the causes of such accidents, and 
to take means for their prevention, has been fol- 
lowed by the publication of a letter in reply, ad- 
dressed by Mr. Laing, M.P., the chairman of the 
London, Brighton, and South Coast Railway, to 
the President of the Board of Trade. This letter 
has appeared in most of our daily contempo- 
raries during the past week, and it bas been so 
generally discussed that we should not have re- 
ferred to it here had it not formed a striking con- 
firmation of the views which we have ourselves up- 
held with regard to this question. In discussing 
the matter a short time since (vide page 229 of the 
present volume) we stated that, in our opinion, the 
prevention of accidents was mainly a question of 
£-s. ad. There are, of course—and always will be— 
casualties which are pure “accidents,” properly so 
called; but in the majority of cases where disasters 
occur they arise from the existence of known sources 
of risk, which, are, to a greater or less extent, pre- 
ventable. Badly maintained permanent way, faulty 
signalling arrangements, defective rolling stock, and 








overworked employés, are the four great sources 
of the so-called “‘ accidents ;” and each of these 
sources of danger has its origin, more or less, di- 
rectly in insufficient expenditure. As we stated in 
our former article, to which we have just referred, 
the directors of a line have /o make it pay, and this 
great end of their labours is too often obtained by a 
disregard of consequences which we cannot but 
deem reckless. 

Mr. Laing’s letter, as we have said, directly sup- 
ports this view, although to a great extent it appears 
to have been written by him expressly to contradict 
it. Mr, Laing says that he “ never knew an in- 
stance where, if ‘ money’ and ‘ safety’ came into clear 
and direct competition, directors hesitated to prefer 
‘safety’ and to vote whatever expenditure was ne- 
cessary to secure it.” This we can quite believe ; but 
it does not affect our view of the question. The fact 
is that as matters now stand the responsibilty is taken 
by the locomotive superintendents and resident 
engineers, while the expenditure is controlled by the 
directors. We have known more than one instance 
in which, when the expenditure of a resident engi- 
neer has been unduly limited by his board of 
directors, the latter have at last been told formally 
and plainly that they (the directors) must accept the 
responsibility in the event of repairs remaining un- 
executed. In every case of this kind of which we 
have heard the money has been voted, and it is pro- 
bably to such cases that Mr. Laing specially refers, 
It is, however, not every resident engineer or loco- 
motive superintendent who is sufficiently sure of his 
position to be able to deal with his board in this 
way, and all who have been “ behind the scenes” in 
railway management, well know the manner in which 
inconvenient reports from their officers are but too 
often passed over by directors, or are sometimes re- 
turned with a hint that they should not be repeated. 

The fact that railway accidents are to a very 
great extent preventable, is fully borne out by 
Mr. Laing’s letter, and he appeals justly to the ex- 
cellent results obtained on the Brighton railway during 
the past year to show what can be done by proper 
precautions. We have stated in our former articles 
that the great preventative of railway accidents is 
to make the shareholders anxious for their avoidance 
for pecuniary reasons, and it is not a little remark- 
able that the great improvement in the working of 
the Brighton line had its commencement four years 
ago, when, as many of our readers will remember, 
there occurred at New Cross an accident which has 
cost the company over 70,000/. In any case, 
whether the occurrence of this accident acted as an 
alditional incentive or not, the Brighton Company 
and their officers are clearly to be congratulated on 
the success which has attended their efforts, 

A system of continuous brakes, worked by the 
driver or guard at pleasure is, says Mr. Laing, the 
only aid to safety recommended by Captain ‘l'yler, 
which the Brighton Company have not adopted, and 
he states as a reason for this, that “it is at present 
by no means decided which is the best system.” 
With all due deference to Mr. Laing, we cannot re- 
gard this as any excuse atall. If we regard the va- 
rieties of practice on different lines, it will be seen 
that “ it is at present by no means decided which is 
the best” type of locomotive for working fast pas- 
senger traffic; therefore, according to Mr. Laing’s 
argument, the Brighton Company should not use 
locomotives at all. Mr. Laing adds that “it would 
hardly be desirable to go to a heavy expense in 
altering the whole of the rolling stock to introduce 
a system which might in a year or two be super- 
seded by something better.” This argument might 
be justly advanced if no continuous brake existed 
which has been thoroughly tested by practical 
working ; but in the face of what has already been 
done with the Westinghouse air brake, it is per- 
fectly untenable. It is not to be supposed that there 
exists now, or ever will exist, a mechanical arrange- 
ment so absolutely perfect as not to be liable to be 
supplanted at some future period by a contrivance 
which shall be a nearer approach to perfection ; but 
in the case of a continuous brake, this is entirely be- 
side the question. All that is wanted is a system 
of brake which does its work effectually, which can 
be applied and maintained at a moderate cost, and 
which is of such a nature as to accommodate the 
general requirements of traffic. These requirements 
the Westinghouse brake has—as we lately pointed out 
—been proved to fulfil, not by the mere working of a 
few experimental trains, but by experience gained 
during its application to not dozens or hundreds, but 
thousands of railway vehicles in the United States 
and elsewhere, and by its employment under a 





a variety of conditions of traffic. With such a 
rake ready to their hands, there is really no excuse 
for delay on the part of railway directors, and it is 
simply begging the question to attempt to justify 
further delay by the plea of the possibility of some- 
thing better ‘‘ turning up” in the course of a year or 
two. The Metropolitan District Railway Company, 
we are glad to say, have set a good example in the 
matter, and are now applying the Westinghouse 
brakes to the whole of their stock, and we hope to 
see this example promptly followed by other and 
larger companies. ‘The recent serious accident on the 
Midland Railway is but another of the numerous ex- 
amples we have had during the present year, where 
the existence of a good continuous brake would 
have prevented all serious damage. 

A considerable portion of Mr. Laing’s letter is 
devoted to a consideration of the causes of unpunc- 
tuality, and, in the main, he deals with the subject 
justly. We, however, cannot endorse his views 
when he states that the adoption of the Continental 
system is the only mode of avoiding delays in 
starting, and when he appears to consider that it is 
better to put up with the present delays rather 
than compel the attendance of the passengers at the 
stations some five minutes or so before the adver- 
tised time of starting. In our opinion, there is a 
middle course which meets the requirements of the 
case. Passengers may be divided into two grand 
classes, those travelling with luggage, and those 
without any such encumbrance; while, as a rule, it 
is the former class which cause the delays, and the 
latter to whom the latest possible access to the 
train is most important. To a passenger going 
away for a lengthened period, and accompanied by 
quantities of luggage, it is, except in rare cases, a 
matter of little importance whether he is at a station 
one minute or ten prior to the time of his train 
starting ; but to the season-ticket holder, or man of 
business, travelling daily on a line without luggage, 
it is often of considerable consequence to be able to 
enter a train just as it is starting, and not to have 
to wait about a station for some minutes before the 
starting time, as would be the case under what Mr. 
Laing refers to as the Continental system, although 
it is by no means universal on the Continent. Such 
a state of affairs suggests an obvious remedy. Let 
the booking of passengers only be continued to 
within a minute, or even less, of the starting of the 
train, but let luggage be left behind unless deposited 
at least five minutes before the starting time. If 
properly addressed, the luggage arriving later than 
the appointed time might be forwarded to its desti- 
nation by a subsequent train. 

Every inducement ought also to be afforded to the 
early delivery of luggage into the hands of the rail- 
way companies, whereas at present there is a ten- 
dency to the very reverse, owing to our existing 
system of allowing a certain quantity of free lug- 
gage per passenger. As the matter now stands 
a passenger—say from London to Manchester—can 
arrive at the station with two or three portmanteaus 
at the last moment, and can have these transported 
in the train with him free of any extra cost ; ‘shenens 
if he sent them to the station earlier, and had them 
booked to Manchester as parcels, he would have to 
pay independently for them, notwithstanding that 
the charge for his subsequently obtained personal 
ticket would be the same, and notwithstanding 
also that he would by the early delivery of his 
luggage have facilitated the operations of the com- 
pany. ‘There are at least two ways—and probably 
more —in which this state of affairs could be 
remedied, The first would be by abolishing, or at 
all events very materially reducing, the allowance of 
free luggage, and charging for all heavy parcels 
separately, a corresponding reduction of course 
being made on the passenger fare. The other plan 
would be the issue with each passenger ticket of a 
luggage ticket, the presentation of which at the 
parcels office at his destination should entitle the 
passenger to the free delivery to him of the allowed 
weight of luggage, even if sent on by an earlier 
train. Our object on the present occasion, however, 
is not to dilate on the modification which might be 
advantageously made in the transportation of our 
passenger luggage ; but all who travel much, parti- 
cularly in the autumn, are well aware that under 
present arrangements the luggage is a fruitful 
source of delay, and therefore, indirectly, of danger. 

The management of the goods traftic is also a 
matter of vast importance in relation to railway ac- 
cidents, and it is notorious that in districts where 
this traffic is most heavy there also are accidents 
most frequent, It is also notorious that at a great 
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number of stationsin our busiest districts the traffic 
has entirely overgrown the accommodation provided, 
a fault which is only to be done away with by a 
further expenditure on the part of the companies 
involved. ‘This want of proper accommodation, com- 
bined in some instances with a recklessness or care- 
lessness on the part of employés, induced by too long 
hours and overwork, constitutes the leading cause of 
a very large class of accidents which we cannot but 
regard as almost wholly preventable. The travelling 
public is, however, we think, fairly to be congratulated 
on the fact that the whole subject is now being fully 
ventilated and discussed in a manner which gives 
hopes of a future amendment, and it is scarcely to 
be doubted that the ensuing Session will not pass 
away without Parliament expressing some decided 
opinions on the subject of railway accidents, 


POLLUTION OF THE THAMES. 

Tue ‘nhabitants of the south-western portion of 
the metropolis have been seriously troubled with 
difficulties that they have evidently brought on 
themselves. Richmond, Twickenham, Brentford, 
Isleworth, and their adjacencies are all in a state 
of chronic fever on two important subjects, to wit, 
the disposal of their sewage, and the existing state 
of the Thames. They have to deal with purely 
physical and esthetic conditions at the same mo- 
ment, ‘The entire population, comprising members 
of Parliament, and even members of the Ministry, 
some of the most noble and the richest in the land, 
men of high scientific and literary qualifications, are 
located as proprietors or householders on the banks 
of the Thames in the localities to which we refer. 
Pope, Walpole, Cowper, and a host of othercelebrities 
have made these districts famous historically, and, in 
our day, they are the resort of all classes as places of 
recreation, in which the refinements of mind and 
body can be simultaneously satisfied. Few of our 
readers, resident in London, are there who can be 
unaware of the temptations to luxurious comfort 
that are presented by these localities, and pro- 
vincial visitors to London are sufficiently numerous 
to add their testimony to such sources of pleasure. 

According to report, all these pleasures are 
shortly coming to an end. The withdrawal of water 
by the London (South) water companies at Hamp- 
ton is leaving the Thames at that point and Rich- 
mond little better than a ditch. The Thames Con- 
servators declare that the sewage of Richmond, 
Twickenham, &c., is rendering the Thames worse 
than a filthy ditch. A series of criminations and 
recriminations has consequently arisen which pre- 
sent many amusing phases, Parenthetically, we 
may ask what is the Local Government Board doing 
to allow such a state of things, which may be briefly 
summarised as follows: The Richmond authorities 
have allowed, despite of long warning, the passing 
of the sewage into the Thames. They complain of 
the silting up of the river to the Thames Conser- 
vators, who very naively reply, by a letter dated 
November the 6th, calling attention to the fact that 
‘‘ the two years have now expired during which the 
promoters of fhe Richmond Sewage Bill undertook 
to execute the necessary works for diverting the 
sewage of the town from the River Thames,” and 
asking ‘for the information ofj the Conservators 
what works have been executed, or are now in 
progress, for the purpose of carrying out the ob- 
ject. 

rhis reply to the Richmond authorities presents 
an admirable instance of the ¢u quoque argument ; 
in fact, on the part of Richmond, the reply is im- 
Hence the Conservators have both the 
logical and legal demand in their hands. But an- 
other series of oppositions arises. ‘The Richmond 
folk, like those of Birmingham, after lengthened 
inquiry, determined to resort to irrigation as the 
dernier ressort, andarranged for the purchase ofjand. 
Here, again, they have difficulties. On the part of 
J. Glossop, Esq., a justice of the peace, resident at 
Isleworth, and having the river Crane passing 
through his garden—the said river being intended 
as the recipient of the effluent of the sewage, after 
spreading over land at Hanworth—a decided opposi- 
tion is stated. ‘The authorities of Hanworth, a 
district intended to be favoured with the sewage of 
Richmond, have declared their intention to resort to 
the Court of Chancery to prevent the sewage being 
spread over land adjacent, a committee, representing 
the majority of the ratepayers, having been formed 
to prosecute opposition to the scheme before the 
Local Government Board, as an antecedent step to 
Chancery proceedings, headed by the churchwardens 
of Hanworth. 








possible. 





We next turn to Twickenham. A memorial, 
signed by about 500 ratepayers of the district, was 
forwarded, about a fortnight ago, to Mr. Stansfield, 
as President of the Local Government Board, pro- 
—- inst the scheme adopted by the Local 

of Health of the parish, as at variance with 
the views and opinions of the majority of the in- 
habitants, the Board having the same with- 
out due deliberation of public meetings convened 
for the purpose of considering the said drainage 
scheme. The chief und of opposition seems to 
be that of e se. It would appear that the dis- 
posal of the Twickenham sewage, by the plan pro- 
posed, would involve the necessity of pumping, a 
result that must naturally arise from the low level 
of the district. A compulsory alteration of the 
present system of sewerage, as applicable to almost 
every house, is another source of objection to the 
rr scheme on the part of the ratepayers. 

Major Tulloch, the Government Ins r, has 
under his care the sanitary state of Brentford, by 
holding an inquiry with reference to a nuisance 
alleged to have been caused by a discharge of water 
from the Ealing Sewage Works. In this case, Mr. 
Poland appeared for the Rural Sanitary Board of 
Brentford, and Mr. Powell for the Ealing Local 
Board. Evidence was given that the brook which 
led the effluent away was offensive, and dangerous 
in its character, and bitter complaints were made 
in regard to the management of the Ealing Sewage 
Works. In the opinion of Dr. Williams, who was 
occasionally employed by the sanitary authority of 
the Brentford Union, numerous cases of typhoid 
fever had occurred, which he ascribed to the in- 
fluence of the brook, and the drainage of Brent- 
ford. 

Under all these circumstances, we are not at all 
surprised that a deputation waited, abouta fortnight 
ago, on the President of the Board of ‘Trade, who, 

yerhaps as some of our readers may know, has a de- 

fight ul residence not far from Twickenham Church, 
and, as he remarked, this circumstance might have 
led him to have been one of the deputation, had not 
his official position prevented that course. The 
chief object of the deputation was that of urging 
some steps to retain the picturesque and sanitary 
condition of the Thames between Teddington and 
Brentford, chiefly in regard to the depth of the 
water in the Thames, but incidentally in regard to 
its volume as regards the sewage question. The 
result was simply a promise on the part of the Right 
Honourable Mr. Chichester Fortescue to do the best 
he could to conciliate the Thames Conservancy 
Board, but as the present Government and the City 
of London Corporation are by no means on the 
most amicable terms in certain respects, we fear 
little has to be hoped for improvement by season- 
able concession on either side. 

So far we have given a brief view of the facts 
of the South-West London quarrel. ‘The pro- 
posed remedies for the evils complained of, be- 
yond what we have stated, are at least problematical 
in regard to their final beneficial result. In regard to 
the volume of the Thames, it has been proposed to 
make a weir near Brentford or Kew to retain the 
level of the water between that point and Tedding- 
ton, or to dredge the river so as to get a greater 
constant depth. Both of these plans the ‘Thames 
Conservancy flatly refuse to adopt. ‘This authority 
maintains a dignified silence, and practically 
leaves the solution of the difficulty to other sources 
of thought and invention. The simple question of 
the retention of the river level in the above dis- 
tricts, therefore, remains in abeyance until these 
authorities may agree, the date of which may be 
assigned to that of the Greek Kalends. 

In regard to the sewage question we know that 
the Richmond authorities have had offers of all 
kinds. ‘The most recent of these comes from the 
Native Guano Company, whose chairman delivered 
a lecture on their process recently at Richmond. 
But the vestry of Richmond are bent on a plan of 
irrigation for sending their sewage on to land at 
Hanworth, at a cost of some 50,000/. This, as we 
have already stated, has called out hot displeasure 
and threats on the part of the inhabitants of that 
parish, which cannot be a matter of surprise con- 
sidering the nature of the district and the class of 
its inhabitants. 

An engineering difficulty of course presents itself 
in regard to the levels, and possibly still further, 
as consequent on this, in the surface drainage of the 
whole district. A visit to Richmond and its neigh- 
bourhood, north and south, in autumn and winter, 
shows a great tendency to marsh-fog, which may 


be assumed as a further indication of natural low 
7 conditions. For our own part a residence 
near all the localities we have named would have 
long to wait for a tenant. Fashion, rather than 
regard to health conditions, has made these districts 
of favourite resort. The whole bed of the 
, or rather its low-lying banks from Kew to 
Richmond, should be avoided as sites for residence 
by any who have the least consideration for family 
health. Moist and hot in summer, they have the evil 
influence of malaria arising from the decomposition 
of weeds, the downward filtration of manure dress- 
ings from adjacent lands, and, still worse, the influx 
of sewage from the villages, &c., in the up or down 
course of the ‘Thames. 

We are by no means sorry that the opulent portion 
of suburban London has thus been forcibly called to 
a sense of duty and diligence. Such a state of things 
as there exists would have led to a Parliamentary 
Commission if Bethnal-green or Barking had 
been concerned, the latter having already been 
subject to such an inquiry. In a recent report 
as regards the sanitary state of Brentford, Mr. 
Mason, a surveyor, acquainted with the locality, 
stated that, in making an investigation of the 
** brook” already named, running from the Ealing 
Sewage Works to the Thames, he first found, below 
the works, the drainage of a large cow-shed running 
into the brook; next came drains from cottages, 
and another cow-shed, piggeries, blocks of other 
cottages, a 9-in. sewer, and a variety of similar 
causes led to still further sanitary evils. Our 
own experience of the banks of the Thames on the 
Brentford shore, for the last twenty years, at least, 
conduces to the belief that the whole of the 
sewerage, and sewage arrangements of the river 
thence to Teddington, are simply disgraceful. We 
are at a loss to account for the forbearance of the 
proper authorities in permitting such a state of 
things to exist, at least during the last two years. 
Either the Local Government Board has power, and 
has failed to exercise it, or wants that power, In 
our issue of October the 3lst last (page 364) we 
made the remark that perhaps one of the best tests 
of the efficiency of the new state of things will be 
found in their results in the metropolis. We were 
scarcely prepared to find, however, that in the 
course of a month such a state of matters would 
crop up as we have described, as existing in 
the most favourite and fashionable locality of 
London, especially when one of the Ministry, 
with members of the Houses of Peers and Com- 
mons, have the nuisance literally at their doors. 
If in such places sanitary abominations are per- 
mitted to exist, what can be said against the autho- 
rities, about places in which poverty and ignorance 
are the chief social characteristics. ‘The whole affair 
is a crying scandal, and a discredit to our legal and 
sanitary condition. It would lead almost any one 

ossessing but a modicum of common sense to dis- 
Galleve in any advance in science, and still more as to 
its so-called extended knowledge among the masses. 
When men of education and riches are oblivious to 
their interests, what can be expected of the middle 
and lower classes, who have been so maligned for 
their neglect of sanitary laws. At least they can 
plead the excuse of bad example given them by their 
social superiors. 








THE IRON MANUFACTURE AT THE 
VIENNA EXHIBITION.—No. VII. 

Tue manufacture of wrought iron in Sweden, as 
we stated in our last article, is carried out nearly 
exclusively in forge fires, called Lancashire forges, 
there being only five iron works, viz , Motala, Sura- 
hammar, Nyberg, Gunnebo, and Kallinge, where 
puddling furnaces are used. 

The forge fires have two tuyeres, and the blast is 
admitted under a pressure of 34in. of mercury, 
while its temperature varies between 210 and 
390 deg. Fahr. ‘The common charge is from 68 
to 128 kilogrammes (150 to 2821b.) of mottled 
pigs, containing on an average 4 per cent. of carbon, 
from 0.1 to 0.4 per cent, of silicon, and from 0/)] 
to 0.03 per cent, of sulphur. The loss in these forge 
fires is 13 per cent., and the consumption of char- 
coal varies from 4.6 to 6.6 cubic metres (495 to 710 
cubic feet) per ton of blooms produced, 

The blooms, after having been compressed and 
welded up under steam or water hammers, are then 
reheated in separate furnaces, most of these being 
Siemens regenerative gas furnaces, in which peat, 





common coal, or even wood and charcoal are used 
as fuel. The hammered blooms are not piled before 
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reheating, as is done in nearly all other iron works, 
but each bloom is worked out separately into bags, 
and only where large forge pieces are wanted are 
several blooms welded together. 
This system of working, which is based upon a 
rfect knowledge of the results obtained in weld- 
ing several bars of iron together, and which per- 
fectly corroborates our views expressed in our last 
article, is necessarily quite opposed to the produc- 
tion of fibrous iron, as the interposition of impurities 
by piling is carefully avoided. Consequently we 
find that all the iron bars exhibited by the different 
Swedish works were of a perfect granular structure, 
notwithstanding the well-known strength, tenacity, 
and general excellence of the products. 
The works of Mélnbacka exhibited at Vienna an 
excellent series of bar-iron sections, confirming the 
above statements. We found analogous results also 
in inspecting the articles exhibited by the well-known 
works of Dannemora, Forna, Degerfors, Wickmans- 
hyitem, Hammarby, Finspong, &c. On the other 
hand, we must not forget that the great purity of 
Swedish ores facilitates the manufacture of granular 
iron; while its tensile strength and tenacity, and 
the perfect homogeneity of its texture, proves the 
perfect weldability of the material. 
We give, in the following Table, the average con- 
tents of sulphur and phosphorus contained in the 
ores used in some of the above-named works, in 
comparison with some others used on the Continent : 


Average Percentages of Sulphur and Phosphorus in the 
Sollowing Ores. 
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” ee Lerberg trace 0.0013 
Forna ... +». Marniis ” eco a ese | 9.007 
0» * «. Hilliing ‘ 0.02 | 0.005 


+» Prague, Byberg, Fjetterbiick, 


and Nyberg ae 0.081 | 0.017 


Finspong eo Fiirola... eee _ ee. 9.06 | 0.01 
- Nartorp oes ae - 0.07 | 0.016 
9 «- Stenebo - .. 9.09 | 0.08 

Dannemora ... Dannemora ... 0.087 | 0.006 


Some ores used in Prussia.* 
Red hematite near Wiesbaden trace | 0.31 


f ” ” Coblenz trace 0.20 
i | Brown or oe 0.08 0.16 
S o - Wiesbaden trace 9.21 
E } Spathic ore ,, Limburg... 0.60 0.017 
3 9 a Oberlahn 032 0.012 
on ” 9 Werbenbch. 0.564 0.010 
S Black band ,, Westphalia 0.20 | 0.36 


L Bn. hmtite. ,, Rhine prov. .. 0.09 
~ - Westphalia ... | 9.42 

* These analyses were taken from the exhibition of 
analysed ores in the German Department. 

From this Table it will at once be seen that the 
great percentage of phosphorus contained in the 
German ores, as compared with those of Sweden, 
though advantageous to the welding of the iron pro- 
duced, will not allow of the manufacture of granular 
iron, as the result would be a cold-short, useless 
material, In this case, therefore, a fibrous product 
must be manufactured to obtain a certain amount of 
tenacity and flexibility when cold, for reasons which 
we explained in our last article. Indeed, we find 
the tendency in the Rhine districts to be mostly 
towards the production of fibrous iron. 

In Sweden the necessary fuel for reheating the 
blooms averages from 1.9 to 3.7 cubic metres (205 
to 399 cubic feet) of wood, or from 0.25 to 0.6 
cubic metres (2.7 to 6.5 cubic feet) of coal in com- 
mon reheating furnaces; but in cases where Siemens 
furnaces are used, only 1.8 to 2.5 cubic metres 
(19.4 to 27 cubic feet) of wood, or from 3 to 4.3 
cubic metres (32.3 to 46.3 cubic feet) of air-dried 
peat, or about 6.8 cubic metres (73.2 cubic feet) of 
sawdust are necessary per ton of bar iron produced. 

In working out the bars under the hammer, the 
waste has been found to average about 19 per 
cent., whereas in rolling them the waste is only 9 
per cent. The wages for the refining op rations in 
the Lancashire forges vary from 8s. to 10s. 8d. per 
ton of forge bloom, and those for reheating and 
hammering or rolling, from 8s. to 12s. 8d. per ton of 
bar iron. 


and Motala, the use of this material being very 
limited. Motala and Smedjebacken are the only two 
works where rails can be rolled, the former produced 
2137 tons of puddled steel and Bessemer rails, in 
1871, and the latter only 1083 tons in the same 
yeriod. The increase of the export of Swedish iron 

been very rapid during the bes ten years, as 
will be seen from the following Table : 





Materials. 1860. 1865. | 1870. 1871. 
tons | ton | tons tons 
Pig iron exported ...| 12,725 | 16,018 | 39,940 41,085 


Iron blooms (puddle | 
bars) oso oeel 1,821 | 38,996 
Bar iron ase os. 97,657 | 89,553 


7,907 | 10,423 
135,131 | 143,835 
| 





From what has been said it will be seen that the 
manufacture of welded iron in Sweden is carried 
out on the principle of obtaining excellent quality 
with limited production, and this probably, after all, 
will be the ruling system for some long time to 
come. 

Very analogous conditions are to be found in 
Russia, but here the results have been somewhat 
changed by the fact, that the eno1mous distances 
of the different manufacturing districts from each 
other, and from the nearest places of consumption, 
have necessitated a certain concentration of the iron 
works at the places where the large ore deposits of 
this vast empire are situated ; so that we find the 
main groups of iron works at the western descent 
of the Oural, near Moscow, in Poland, and in Fin- 
land. The Oural, with the Altai, and the mountain 
ranges of Nertchinsk, constitute the large safes of 
the Russian Empire, whence it derives its sterling 
coin, as well as its silver and platinum, its far-famed 
iron ore, and to a great extent its wealth and power. 
These districts abound with forests, so that 
mineral fuel has only very recently been employed 
in metallurgical processes. ‘These vast stores of 
charcoal facilitated to a great extent the manu- 
facture of the excellent quality of welded iron with 
which we met in the Exhibition. To give our 
readers an idea of the enormous quantities of wood 
and charcoal which are annually used in metal- 
lurgical operations in Russia, we need only state 
that about 750,000,000 cubic feet of wood, and about 
1,500,000 tons of charcoal are consumed per annum, 
The great distances of the iron districts from the 
centres of population also account for the slow 
progress in the Russian iron industry when com- 
pared with the rapid increase of production in 
Sweden. 


: 
\In 1830.\In 1840.'In 1850.\In 1860. 


Materials. 





' 
| tons. | tons. | tons. | tons. 
The production of pig! | 

iron was... oe 182,948 | 180,400 | 227,649 | 297,691 
Welded iron ... ws ‘ 114,228 | 163,791) 183,580 

| ' 

There is no doubt that the disadvantages 
arising from the great distances to be traversed by 
the manufactured products before reaching their 
destinations, will rapidly be overcome by the 
construction of a network of railways, of which at 
present a length of 8923 miles is completed. As to 
the different examples of welded iron exhibited in 
Vienna, they all showed a remarkable quality of the 
material ; for in Russia as in Sweden, the difficulties 
which attend the delivery of the manufactured pro- 
ducts at any great distance necessitate the produc- 
tion of the very best marks only, as even a middle 
sort would not even repay the expenses of transport. 
Most of the bar irons exhibited at Vienna had a 
granular texture; a proof of the purity of the iron. 
Prince Paul Demidoff exhibited an excellent series 
of examples of welded iron, commencing with a 
large bloom, and ending with the well-known thin 
Russian sheet irons with black shining surface. 
Prince Demidofi’s works and property are situated 
near Perm, at Nijni-Taguil, in the district of 
Verkhotourié, and they comprise an area of 
1,710,000 acres, out of which about 1,430,000 
acres consist of forests. The works produce 5800 
tons of bar iron, 7400 tons of sheet iron, and 
5300 tons of rails per annum. Besides this some 
steel is manufactured. 

Prince Constantin de Belosselsk exhibited some 
very good samples of welded iron in the form of bars 
of different sections, The works of Countess Hen- 
bock Fermor at Verkh-Issetsk, and those of Messrs. 
Rastorgoueiff, at Ekatérinburg, manufacture large 





Besides these and the imperial manufactory at 
Perm, several other exhibitors of minor importance 
showed, all in more or leas complete collections, the 
same or nearly the same quality of the material, 
though we cannot deny that the exterior of nearly 
all exhibited samples would have been much im- 
proved, and would have been much more satisfactory 
to the eye if, as in the case of Sweden, some care 
had been bestowed upon the general arrangement, 
aud the periodical cleaning of the articles exhibited, 





NOTES FROM SOUTH YORKSHIRE. 

Suerrretp, Wednesday. 
Rotherham Water Serie Dates ae year ending 
October 25th, 144,365,153 gallons of water were pumped into 
the mains, at a cost of 914/. 7s. 6d, or about 1fjths of a 
penny per 1000 gallons, raised to a height of 400 ft. Of this 
8,526,750 gallons were supplied to Rawmarsh. For manu- 
—— pu at Rotherham 8,915,033 gallons were 
used, and 125,923,370 gallons for domestic and sanitary pur- 
poses, equal to 12} gallons per head per day. The question 
of laying 2675 yards of pipes is under consideration. Of 
that length 1348 yards would be 6 in.; 746 yards, 5 in.; 
481 yards, 4 in.; and 663 yards, 2 in.; besides one 6-in. 

sluice cock, and one 4-in. sluice cock with 23 fire hydrants. 


Eyam Mining Company.— At the meeting of this company 
at Sheffield last week a report from the captain of the mines 
was read, stating that the main level had been partially 
stopped owing to want of ventilation. A new fan water 
wheel had been put down so as to facilitate working. 


Messrs. Cammell’s Newly Acquired Collieries.—As has 
already been stated in these columns, the Oaks Collieries, near 
Barnsley, have been purchased by Messrs. Charles Cammell 
and Co. (Limited) for a sum of 240,000. Of this 200,000, 
will be raised by debenture bonds at 6 percent. The field has 
1200 acres of the Barnsley 9 ft. seam, calculated to yield 
about 10,000 tons per acre, the present output being some. 
thing like 8000 tons per week. Blast furnaces will probably 
be erected near to the pit mouths. There are already coke 
ovens in operation on the spot. 


Reduction of Wages by Sir John Brown and Company.— 
Messrs. John Brown and Company (Limited), Atlas Works, 
Sheffield, have given notice to the foremen and millmen em- 
ployed in their Bessemer steel department of their intention 
to reduce wages by 10 per cent. The step has been taken 
mainly owing to the circumstance that Continental makers 
are able to quote rails, tyres, axles, &c., fully 12 to 15 per 
cent. lower than this firm and other English manufacturers. 
Steel rails quoted here at 16. 10s. they offer at 14/. 10/7; 
tyres, &c., in proportion. 

Price of Coal.—The coal market is easier. In the South 
Yorkshire and Dronfield (North East Derbyshire) districts 
house coal is lower, in the latter case 2s, per ton. Engine 
slack is from 10d. to 1s. per ton cheaper, now averaging 11s. 
to 13s. 6d. per ton. 

Strike Settled by Arbitration—A dispute having arisen 
at the Manvers Main Colliery, it was referred to and has 
been settled by arbitrators. The dispute at Monk Bretton 
continues. 

Darfield Main Colliery Operations.—This colliery, which 
took fire about twelve months ago, is now in partial operation. 
The workings are gradually being cleared, and some coal is 
ae pe A large ventilating engine, fan, &., has been 
erected. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBroveGn, Wednesday. 

The Cleveland Iron Market.—Yesterday there was gain 
a large attendance on ’Change at Middlesbrough. Little 
business was done owing to buyers adhering to their policy 
of delay in the hope of a further reduction in prices. In 
this respect they were disappointed, makers declining to 
sell No. 3 Cleveland pig for less than 85s. per ton. The 
monthly returns of the Cleveland Ironmasters’ Association 
have not yet been issued, but it is generally es that 
they will show that during November the total make of 
ig iron has been rather less, and that the makers’ stocks 
ave increased. Probably the increase in the stocks will 
not be as heavy as many people suppose, as there has been 
a good deal of pig iron sent to Seotland lately. In the 
finished iron trade there is not much calling for remark. 
The fact that the Russian loan has been raised with such 
ease has had a beneficial effect upon the finished iron trade. 
Manufacturers expect that some large rail orders will soon 
be given out, and that Cleveland will get a fair share of them 
at remunerative prices. There is now very little finished iron 
work on Tees-side. In addition to the mills, which are 
standing idle for want of orders, the Stockton Rail Company, 
who have 80 puddling furnaces at Stockton, have been 
obliged to stop their works for the same reason. The 
reduction in the Bank rate has created a better tone in the 
finiehed iron trade, and has caused inquiry, but no orders 
of importance have been received. Unless some rail con- 
tracts are secured by Cleveland firms shortly a large number 
of workmen will be thrown out of employment. Plate 
makers are busy, and are obtaining orders at 13/. 17s. 6d. 
per ton. 

The Tronworkers and their Wages.—The wages question, 
affecting the whole of the ironworkers of the North of Eng- 
land, will again have to be discussed at the end of the present 
month. Of course the Board of Arbitration will deal with 
the matter, and it is not expected that there will be any 
unusual difficulty in coming to an amicable arrangement. 





quantities of bar iron, and polished as well as un- 





Puddle steel is only manufactured at Surahammar 


polished sheet iron of great resistance and elasticity, 





The masters intend objecting to the sliding scale, and will 
suggest some other mode of regulating the wages. 












Dec. 5, 1873.] 








Messrs. Bell Brothers.—Messrs. Bell Brothers, of Mid-| other coalowners, have reduced the price of the wagon ay 1761. 10s., 1762., 1761. 10s., 175, and at the end 1761. 


dlesbrough, who are the owners of extensive col 
a ao works, worth about a million and a hal 


members of our firm Mr. Thomas 
Isaac Lowthian Bell; and Messrs. 


of Limited Liability as Bell 
respects no change will take place in the general 
transacting our business.” 
they will not be offered to the public, and those great 
sperous works will remain in the hands of Messrs. Bell 
Brothers. 

The Coal and Coke Trades.—With the exception that the 


production of coals is larger and the prices easier, there is 
nothing new in the eoal and coke trades. 








NOTES FROM THE NORTH. 

Griascow, Wednesday. 

Glasgow A, ayes Market.—The warrant market con- 
tinued dull all last week, and the price dually fell from 
105s. until 101s. 6d. was compel on riday. This week 
the tendency has been towards greater steadiness. On 
Monday business was done at 101s. 6d. to 103s. 6d., closing 
at 103s. and yesterday from 102s. 9d. to 103s. 9d., closing 
with sellers at 103s. Business was done this forenoon at 
103s. to 103s. 9d. fourteen days fixed, closing easier, buyers 
103s. 3d. cash, sellers 103s. 44d. In the afternoon as high 
as 1048. cash was paid, buyers at the close offering 103s. 9d. 
The shipments continue pretty good for the season, and the 
local demand is good, but the prices of makers’ iron show 
a decided reduction on the week, as will be seen from the 
following quotations : 


No.1. No.3. 
s. d. 6. da 
G.m.b, at Glasgow oe eee ee 1046 103 0 
Gartsherrie ,, eco ose ooo 1126 1060 
Coltness eee one ose 1150 1070 
Summerlee __,, eco ose eve 1126 1040 
Carnbroe o eee ose ace 109 0 105 6 
Monkland at eve eee eco 105 0 103 0 
Clyde rs we eee 
Govan, at Broomielaw eee ani 105 0 103 0 
Langloan,at Glasgow ... oe om 1120 1060 
Calder, at Port Dundas ose eee _ _ 
Glengarnock, at Ardrossan... eee 1100 1056 
Eglinton Po obs was 106 6 104 6 
Dalmellington pa ede ese 105 0 1040 
Carron, at Grangemouth, seleeted a 112 6 _ 
Shotts, at Leith ... ow Coe ose 112 6 1076 


Kinnell, at Bo'ness ons eee “ 107 6 
(The above all deliverable alongside.) 
Bar iron ... ove ose eon ove 131. 
Nail rods ... eos ate ‘as ove 131. 
Last week's shipments amounted to 10,159 tons as against 
11,892 tons in the corresponding week of last year. In their 
circular, issued on Monday, for the month of November, 
Messrs. Connal and Co. say that the tendency of the pig iron 
market throughout the month has been to considerably 
easier prices. Opening at 109s. 6d., the price advanced to 
114s. 3d. on the Sth, but from this it receded to 101s. on the 
28th, closing quiet at the quotation, 102s. The stock in store 
bas been reduced 2317 tons, and now amounts to 35,606 tons, 
with warrants in circulation for 27,400 tons. It is reported 
that after the Ist of January they intend to charge for storage 
in their warrant stores the sum of ld. per ton per month, 
instead of 2d. as heretofore. 


Manufactured Iron.—The finished iron trade is very quiet, 
and second-class makers are now offering iron at lower prices. 
Order-books are now getting bare of work, and there is some 
difficulty experienced in securing fresh orders. 

The Blochairn Iron Company.—It is stated to-day that 
the workmen employed at the Blochairn Iron Works have 
been put on aday’s notice, the supposed reason being that 
they will be in an easier condition to deal with when it shall 
have been resolved to reduce the wages. The company’s 
orders are both numerous and large, and it is not unlikely 
that some further alterations will soon be taken in hand by 
the new manager, Mr. Neilson, late of Mossend. It has been 
resolved to give some iron a trial that has been in the Danks 
furnaces at the Erimus Iron Works, Middlesbrough. 


Clyde Trust.—At the ordinary monthly meeting of the 
Clyde Navigation Trust, which was held yesterday, a report 
was submitted regarding the pfogress of the new works, and 
was considered satisfactory. Bai lie Bain, the deputy chair- 
man of the Trust, said that the length of the accommodation 
now in existence, and adapted for traffic purposes, was 
6410 lineal yards, ineluding all the quays within the harbour: 
and that to this accommodation the contracts in course of 
execution would add fully 1000 yards more, while plans 
were being prepared for further extensions. He also made a 
further gratifying report, namely, that the Clyde Trust would 
have no Parliamentary business in the ensuing session. 


Proposed Wet Dock at Garvel Park, Greenock.—Mr. 
Paul has given notice that at the next monthly meeting of 
the Greenock Harbour Trust he will move that Mr. Kinniple 
be instructed to prepare plans and specifications for either a 
new wet dock or tidal harbour, to be constructed at Garvel 
Park as may be approved of by the Trust, with a depth of at 
least 22 ft. of water. 

Lengthening of Vessels in Garvel Park pris ero Dock.— 
The Greenock Harbour Trustees have recently had an appli- 
cation from Messrs. Caird and Co., Shipbuilders, Greenock, 
in reference to the use of the new graving dock at Garvel 
Park for the lengthening of several large ships. The Trustees 
declined to treat for any more than one vessel at a time. 


The Coal Trade.—There is now a decided reduction in the 


lieries, : 

f, have | main coal 
issued a circular, in which they say: ‘“‘ We have admitted as 
h Bell, the son of our Mr. ed 


hers (Limited), but in — however, is far in excess of the supply 5 in many instances. 
shares are 102. each, but| price is confidently anticipated. 


Fairfield Agsociation—At a meeting of this association, 
held last Thursday evening, Mr. E. W. *Pindla in the chair, 
Mr. Dorey read a paper on “ Patent Law Heform.” Mr. 
Dorey’s opinion seemed to be that if the expenses uent 
upon taking out a patent could be reduced so as to bri 


pean of novel inventions to be due less to the intel- 
ectual superiority of the people than to to the facility they 
had of patenting. animated discussion followed. 

The Water Works at Lintrathen—The Dundee Water 
Trustees having advertised for contracts to lay nine thousand 
and odd tons of cast metal pipes from the Loch of Lintrathen 
to Dronly, men have for some time been engaged in opening 
pits along the proposed route to enable contractors to see the 
nature of the soil to be o . The pits, which have now 
all been dug, are from 6 ft. to 12 ft. deep. Little or no rock 
has been met with. It was expected that a party connected 
with one of the largest iron works in the west of Scotlend 
would go over the ground a few days ago, with the view of 
making an offer for the whole contmct. 


The Forth and Tay Bridges.—Progress is now making to- 
wards the construction of the gigantic engineering work hich 
will by-and-bye be known as the Forth Bridge. Borings 
have been made on both sides of the Forth for the piers of 
the bridge, and it is satisfactory to know that the foundations 
will rest on rock. The cent pier of the bridge, which is 
to be on the island of Inchgarvie, will also have a foundation 
of rock. It is confidently anticipated that the erection of 
the bridge will be commenced at no distant date. Difficulties 
of an uns’ ted character, it is said, have arisen in con- 
nexion with the Tay Bridge. Clay and sand having been 
discovered where rock been calculated upon, the con- 
tractors have ssenrees some very important engineerin 
alterations, and Mr. Bouch, the engineer of the bridge, has 
fully sanctioned them. The piers, to be sunk in mid channel, 
will have a much larger bearing surface than was originally 
intended, each cylinder being increased from 9 ft. Gin. to 
15 ft. in diameter, and each pier thus having a width of 30 ft. 
instead of 19 ft. From some other modifications which have 
been found desirable, the work will henceforth be greatly 
expedited, and, in carrying out the modified plans, the future 
doubling of the rails is to be distinctly kept in view. The 
original intention was to have only a single line of rails. 








NOTES FROM THE SOUTH-WEST. 
Railway Facilities.—The Southampton, Bristol, Cardiff, 
and Newport Chambers of Commerce have petitioned the 
Great Western and London and South-Western Railway 
Companies for increased facilities of communication between 
the west and south-east. In replying on behalf of the Great 
Western Company, Mr. Grierson explains that a through 
service without change is impossible, as the line between 
Bristol and Salisbury is br uge, but he adds that the 
directors have decided to alter the existing gauge between 
Bristol and Salisbury, so as to secure an unbroken com- 
munication between the former place and Southampton. 


Vernon Tin Works.—The proprietors of these works have 
found it necessary to give notice to terminate all contracts 
with their men in a month from the 22nd ult., in ener 
it is alleged, of the bar roller men having deman an 
advance of wages in excess of the rate paid in neighbouring 
works. The proprietors have conceded the advance for 
November, that is from the 22nd ult. to the expiration of a 
month from that date, but unless the men at the expiration 
of such time consent to work on the former rate, the works 
will be closed against them. 


Chippenham Water Works.—Mr. Easton, the enginecr 
entrusted with the sinking of a well for water works for 
Chippenham, has commenced the work. The site selected is 
in Westmead, near to premises occupied by the gas company, 
and within a few yards of the river. 


Severn and Wye Railway.—The half-yearly meeting of the 
directors and shareholders was held at Lydney, on Thursday, 
when the reports and accounts were adopted, and dividends 
declared as recommended by the directors,.viz., the usual 
preference dividends, and a dividend of one and one-fifth per 
cent. upon the ordinary capital. The meeting was adjourned 
to the 28th of May, when the question will be considered 
of the company subscribing 26,0007. to the Severn Bridge 
undertaking. 


Labour in Wales.—The grievances which have arisen be- 
tween the South Wales miners and their employers, in 
reference to the arbitration ent of 1871, and the dis- 
charge ma bys were considered by the Executive of the 
Union on Friday. The committee resolved to call the atten- 
tion of the associated masters to cases in which the agree- 
ment was alleged to have been violated. The committee 
assumed a more determined and decided attitude in regard 
to the ticket-of-leave scheme, the application of which will 
be resented in every inst 

Sale of Gas Stock.—On away | Mesars. Farques sold 
by auction 10,0001, capital stock of the Bristol U nited Gas- 
light Company, issued by it under the authority of the Com- 
panies’ Act of 1873. The stock was sold in lots of 100/. each, 
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FOREIGN AND COLONIAL NOTES. 


Fairbanks Scales.—Mesers. Fairbanks, of St. Johnsbury, 
Vermont, U.8., made in six weeks, recently, 2562 all 
for orders. In one week they despatched eleven car of 
scales from their factory, drawing partly from the stock on 
band, the orders received pois Ps g for the time the pro- 
duction effected 

Chicago Industries.—In 1860, Chicago had 149 industrial 
establishments; in 1873, the total had risen to 660. No 
fewer than 182 new concerns have been brought into opera- 


tion since 1870. Of the 660 industrial lishments 
sessed by Chi in 1873, 182 had been o since 1870, 
It was estimated recently that Chi had 70,999 


engaged in various manufacturing industries, and that the 
yearly product of their labours amounted to 179,881,000 dols. 

Coal in France.—M. de engineer-in-chief of mines 
in the department of the Nord, that the production 
of 1871 exceeded that of 1870 by 225,600 tons. The progress 
realised in 1872 was moro than double. 


Improvement of Port Jackson—It has been decided to 
the amines to Port Jackson, New South Wales, by 
the Eastern Channel. It will take two years to complete the 
work, but when it is accompli the vessels will 
then be able to go in and out without any difficulty. 


The Australian Overland Telegraph.—It appears that the 
cost of the great overland telegraph, carried out by the enter- 
prising South Australian Government, was 872,000. A ad 
been made for a reduction of rates over the line, 
which extends from Port Darwin to Port Augusta, but no 
definite decision has yet been arrived at upon the subject. 
Intercolonial Railway.—The civil engineers engaged on 
the St. Lawrence district of the Intercolonial Railway, have 
received orders to transfer their services to the Pacific Rail- 
way survey, with the exception of Mr. Hazlewood, the engi- 
neer stationed at Rimouski, who is not toleave until the epring, 


& | and Mr. G. P. Bliss, bis assistant, who, it is expected, wil 


appointed to the Father Point Harbour of Refuge Survey. 


New Zealand Railways.—There ate gw 105 miles of 
railway opened for ¢ in New Z . These lines have 
cost shagetes 1,560,5001., or 14,7661. mile, includi 
rolling stock. If from this calculation is deducted the cost 
the line between Lyttelton and Christehurch, <4 
wharfage and the construction of the Moorhouse Tunnel, 
we find that the total cost of the remaining 97 miles was 
1,103,5002. 

Central Argentine Railway.—The May returns of the 
Central Argentine Railway show an increase of 15 per cent., as 
com: with the traffic statement of May, 1872, and the net 
profits realised are estimated to have been at the rate of 6 per 
cent. per annum upon the share capital. The June returns 
were almost as favourable, so that the Argentine Govern- 
ment will have only to pay a trifling amount in order to 
make good its 7 per cent. interest guarantee: 


Ki in the United States—It is announced that the 
breechloading artillery exhibited at Vienna from Krupp’s 
great works at Essen will be sent to the Centennial Exhibi- 
tion at Philadelphia. 


The Pennsylvanian Iron Trade.—The furnace owners of 
Pittsburg and its vicinity have held a meeting, and have re- 
solved that a reduction of 10 per cent. shall be made in the 
wages of their workpeople. It was the opinion of those pre- 
sent at the meeting that it would be very difficult to keep 
the furnaces in blast during the winter, and that a further 
reduction in wages might necessary to prevent a total 
suspension of operations. 

American Locomotives.—There has been almost a total 
cessation at the Baldwin Locomotive Works, at Philadelphia, 
of orders for new engines for American roads, but the works 
have still on hand several contracts for foreign countries, 
and inquiries have recently been received from Canada, 
South America, and Russia. 








Tre PRESERVATION OF wea “oRomis ou! — had Se 
opportunity of examining some specimens 
by anew and very promising process, invented . J. B. 
Blythe, of Beskenee. Mr. ti the treats the timaber with car- 
buretted steam—that is, with steam having mixed with it 
a small proportion of hydrocarbon —the result being 
an evolution of yor acid, and the between As 
fibres of the w & peculiar gummy i 
hardens by time, and which appears to materially 
the resisting powers of the material. When first treated the 
timber is so so that it can be rolled to give it an even 
surface, or its form can be altered to a considerable extent 
pressure, and it can thus be moulded to many forms, whi 
are at t only producible by the action of cutting tools. 
The roe te a nang 4 wadged state are retained 
permanently. as can j from experience 
gained on tho Northern Railway of France, on which line 
sleepers, treated by this process, have been down for some 
time, Mr. Blythe’s system of treatment is an effectual preser- 
vative, while it has the advantage of enabling green 
timber to be seasoned in a few In fact, the sap wood 
when “carburetted” appears practically equal to the heart 
wood in durability and powers of resistance. Wo shall watch 
the development of Mr. ithe’ system with much interest, 
y 





and realised the following prices : 179/., 1782. 10s., 1782., 1771. 


and hope in due course to lay full particulars of it before our 
readers. 
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YARN-DRYING 


MACHINE. 


CONSTRUCTED BY THE SACHSISCHE MASCHINEN-FABRIK (FORMERLY R. HARTMANN AND CO.), CHEMNITZ. 
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TEXTILE INDUSTRY AT THE VIENNA | 


| fabrik zu Chemnitz, formerly Richard Hartmann, of 
| Chemnitz, and by Messrs. Pierron et Dehaitre, of 


EXHIBITION.—No. XVI. 
By Dr. H, Grorue. 
MACHINES FoR DYEING AND PRINTING. 

A.LTHovGH the number of machines for dyeing and 
printing fabrics exhibited at Vienna was not great, 
yet all the special varieties of this branch of in- 
dustry were represented. Thus altogether the fol- 
lowing machines were exhibited : 

A. For the preparation of dyeing materials and 


colours: machine for grinding logwood by M. Be- | 


rendorf fils, of Paris ; a machine for the same pur- 


pose by Messrs. Huxham and Brown, of Exeter; | 


colour mills for indigo, cochineal, &c., by G. Stein, 
of Berlin, Andes and Froebe, of Vienna, Wilhelm 
Sattler, of Schweinfurt, Carl Schranz, of Vienna, 
Franz Coblenzer, of Cologne, and a colour-boiling 
apparatus by 8. Huber, of Prague. 

. For the dyeing of stuffs, &c., no machines 
were exhibited, with the exception of that men- 


tioned in our last article, namely, the craping ma- | 
chine shown by the Zittauer Maschinenfabrik | 


und Eisengiesserei (Albert Kiessler and Co.) 

C. For the printing of yarn: machines by Mr. 
Thomas Barraclough, of Manchester, and Herr B. 
Hippe, of Berlin. 


. Machines specially adapted for drying dyed | Co., of Manchester (Lockett, Leake, and Co.'s 





yarns and fabrics by the Siachsische Maschinen- 


Paris (drying machine for dyed pieces of cloth). 
Besides these there belong to this class the cen- 
trifugal wringing and roller drying machines, as 
well as all the drying apparatus fixed to the 
cotton-printing machines. 

E. Machines for printing fabrics, namely, the 
three-colour printing machine by M. Ducommun 
(Messrs. etinnien, Ducommun and Steinlen), of 
Mulhouse; the perrotine by Herr C. Hummel, of 
Berlin ; the roller printing machine, by Mather and 
Platt, of Manchester ; the eight-colour printing ma- 
chine with drying apparatus of the latest construc- 
tion, by Messrs. Tulpin fréres, of Rouen; and, 
finally, a machine for the printing of woollen flock 
or barége, and gauze stuffs, by Messrs. Fr. Scheffel 


|}and Co., of Reichenbach (patent of Carl Hauser 


and Son). We may also add to this class the litho- 
| graphic press, which, asa remembrance of the great 
Exhibition, printed a view of the Rotunda on many 
thousands of handkerchiefs. 

F. Machines and apparatus for the manufacture 
| of the printingrollers. This class of machines was 
| represented by the new double pantograph en- 
| graving machine of Messrs. John M. Sumner and 





patent), for whole pieces of stuffs, and by another 
pantograph engraving machine for borders of 
shawls, and by the ingenious machine, with various 
additions, exhibited by Messrs. Ducommun and 
Steinlein, of Mulhouse. 

As intermediate apparatus we have to consider a 
number of stretching, washing, singeing, drying, 
measuring, and pressing machines, which we have 
already mentioned in our former articles on finish- 
ing machines. If these various machines are 
added to those included in the above-mentioned 
divisions, A to F, we may be well entitled to say 
that this important branch of industry was fully and 
successfully represented at the Vienna Exhibition. 
We shall proceed now with the report on the ma- 
chines specially mentioned, 

The machine for grinding logwood by Messrs. 
Berendorf fils, of Paris, may be ranked amongst 
the best which have hitherto been constructed 
for this purpose ; this machine allows of shavings 
being cut to various sizes, an arrangement which is 
of great importance on account of all log and other 
dye woods not being equally extractive ; the wood 
of one tree is harder and less porous than that of 
another, so that the machine has to be adjusted 
according to the character of the materias to be cut. 
On a future occasion we shall give illustrations and 
full description of this machine. 
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EIGHT-COLOUR PERROTINE PRINTING MACHINE, 


CONSTRUCTED BY MR. C. BIALON (LATE C. HUMMEL) ENGINEER, BERLIN, 


(For Description, see Page 472.) 
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The logwood - grinding machine exhibited by 


gratings, and is used for cutting the wood ; the | movable bracket fastened to this frame, so that if 


cuttings thus formed pass along an inclined passage 
of wirework to the second part of the machine, 
which performs the grinding operation. This second 
part consists of a conical grinding roller provided 
with spiral grooves sharply cut, and moving in a 
casing having grooves correspondingly formed in 
it; so that as the cone is adjusting with more or 
less clearance between it and the casing, the shavin 
or cuttings of the wood are more or less finely 
ground. ‘The exhibitors intend this machine for 
general use—for bark, for tan, for wood used for the 
manufacture of paper, and for logwood. 

The pigment mills exhibited at Vienna were all 
built on one system, similar to that just described, 
and consisted of an iron cone rotating in a corre- 
sponding casing, upon which a hopper is fixed for 


the continual and proper feeding of cochineal, in- | 
digo, &c. The best of these mills were exhibited by | 


Herr G. Stein, of Berlin. The pigment-boiling ap- 
paratus exhibited by Herr S. Huber, of Prague, is 
a close imitation of the apparatus exhibited in 
1867, at Paris, by Messrs. Tulpin Brothers, of 
Rouen, so that we need not refer to it more par- 
ticularly. 


| The machines for printing yarns consist generally | Paris. Although this machine is often misunder- 
Messrs. Huxham and Brown, of Exeter, consists of | of two rollers, placed in a horizontal plane parallel | stood and overlooked, it is, nevertheless, the only 
two parts, the first of which is formed by two axles | to each other; one of these rollers is carried by a | properly designed drying apparatus for small pieces. 
carrying narrow cutting wheels gearing through iron | fixed frame, whilst the other is supported by a | In an early number we intend publishing illustra- 


the bracket is moved towards the frame the two 

rollers come into contact with each other. ‘These 
| rollers are made either of wood or brass, and they 
| have to act as pressure rollers for printing marks 
| of various sizes at certain points in the yarn; for 
| this purpose the rollers are provided on their sur- 
| faces with projections so placed that if they come 
| into contact, the projections of the one will touch 
the projections the other, thus squeezing the 
yarn, which is passed through them in threads, 
If the surface of the projections is provided with 
| colouring or printing matter, the latter will be 
| transferred to the threads of the yarn, The 
colouring matter is supplied to the rollers from a 
| trough underneath each roller by means of an end- 
| less sieve-cloth and a feeding roller. The machine 
exhibited by Herr B. Hippe is provided with 
wooden rollers, the projections of which are made 
| of boxwood, whilst Me T. Barraclough’s machine 
| has brass rollers with projections for so-called fine 
| pearl print. 

Amongst the drying machines for dyed stuffs 
and yarns we may first call ial attention to 
the machine exhibited by Pierron and Dehaitre, of 





tions and full description of this machine, 
| The yarn-drying machine, exhibited at Vienna 
| by the Siichsische Maschinenfabrik zu Chemnitz 
p, Poaeele R. Hartmann,) of Chemnitz, which we 
mentioned in our last article, and illustrations of 
which we publish this week on the opposite page, 
represents a type which has been successfully applied 
for about four years. At Berlin alone, fifteen of 
these machines are already in use in the various 
dyeing establishments. ‘The chief advantage of the 

ement, which will be easily understood from 
our illustrations, is that it is continuous in its work. 
The wet yarn is suspended on one side of the 
machine, and is taken off in a dried state at the 
other side, two parallel chains for the support of the 
drying rods carrying the yarn uniformly through 
the machine. Drying by means of heated air is 
another advantage of this machine, and it is chiefly 
the air which effects the work, this mode of drying 
being generally acknowledged as the best; high 
degrees of heat—which were formerly used—and 
their disadvantageous consequences, are thus 
avoided, The air is made to act by means of 
a fan, which draws off, the moist air, so that 








& perpetual current of fresh air passes through 
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the machine. ‘The air is heated by the steam pipes 
at the bottom, for which the exhaust steam from 
the engine is generally used, if the temperature in 
the machine has not to exceed 90 deg. Fahrenheit 
(32 deg. Celsius). The machine shown in our illus- 
tration, and exhibited at Vienna, is the smallest size 
of this system built by the Sichsische Maschinen- 
fabrik, and is, as stated already in a former article, 
9 ft. 5 in. high, 11 ft. 7 in. wide, and 23 ft. 4 in. 
long. ‘The machine dries per day 750 kilogrammes | 
(1650 lb.) of woollen yarns, weighs 3} tons, and is | 
provided with 31 drying bars. 

The printing machine exhibited by Messrs. Du- 
commun and Co., of Mulhouse, is a three-colour 
machine, but the system allows of it being extended | 
to a larger number of colours; it is, however, ap-| 
plicable only to stuffs with coloured longitudinal | 
stripes. Under each printing roller a trough is 
placed, this trough being divided over its length 
ito three or more compartments, each of which is 
provided with a sieve-cloth and a feeding roller which 
transfers the printing matter to the rollers at the 
proper distances. Each compartment contains one 
colour, and as many colours may be printed longi- 
tudinally as there are compartments. This machine 
has specially been applied, and with success, for silk 
rit bons. 

One of the finest machines to be seen at the} 





Vienna Exhibition was Hummel’s perrotine. As is| 
well known, the printing of woven stuffs of cotton, 
wool, and linen is chiefly performed by means of 
two systems of printing machines, namely, the 
cylinder printing machines and the perrotines, 
these differing materially from each other in their 
construction and use. In cylinder printing machines 
copper rollers, upon the surface of which the design 
has been engraved, are caused to revolve under 
pressure against a larger cast-iron roller, called 
the pressure roller, and covered with an elastic 
material. 

The surfaces of the copper cylinders are each 
covered with colour by means of suitable colouring 
rollers, the excess of colour being taken off again 
by scrapers; the fabric to be printed is passed in a 
stretched state between the copper rollers and the 
pressure roller, and the design is thus impressed upon 
the stuff. A machine of this kind was the twelve- 
colour printing machine exhibited at Vienna by 
Messrs. Mather and Platt, of Manchester, and of 
which we hope shortly to publish illustrations and 
full description. 

In the perrotines the printing is effected by flat 
formes which produce an embossed design, imitating 
thus the work of the hand-printing. On the previous 
page we publish an illustration of the eight-colour 

verrotine exhibited at Vienna by Herr C. Bialon, of 
Serlin (formerly C. Hummel) ; in this illustration a, 
@, a, a, 4, are the formes fastened to iron supports, 
which are carried by the pressure bars 4, 4, 4, 6, 4,. 
These latter execute a so-called “ interference 
motion,” which, as may be examined in the case of 
the pressure bar 4, , is produced by the twocrank pins 
ec and d—of which ¢ makes twice as many revo- 
lutions in a given time as d—by the joint levers ¢ 
and /, and the stay or frame g. Through the ro- 
tation of the crank pins ¢ and d the formes are 
at first fully drawn back, whilst by means of a 
special combination of levers, all the colour plates 
(chassis) 4 are placed between the formes a, a, 4, @,4, 
and the printing tables 7, i, i, i, 7,. ‘The colour 
plates are flat cast-iron plates covered with an 
elastic material upon which colour is transferred 
while passing the colour rollers &, &, k, &, &;.- 
‘The printing tables, which are also covered with an 
elastic material, serve as a support for the stuff 
during the operation of the printing. ‘The stuff to 
be printed is rolled off the beam /, and passing 
over one stretching roller, three stretching bars, 
and a wooden guide roller, is carried by means of 
the needle rollers m, m, m, m, m,, over the print- 
ing tables, passing out of the machine at w, and 
being then led off to a drying apparatus. With a 
further rotation of the crank pins, the pressure bars 
advance so far only that the formes touch the 
colour plates, the embossed designs of the former 
thus being caused to receive colour from the latter. 
The pressure bars 4, 4, 4, J, 5, are now withdrawn 
with the forme covered with colour, whilst the 
colour-plates pass back in the mean time to the 
colouring apparatus, where they receive a fresh 
supply. Another rotation of the crank pins 
advances the formes close to the printing table, 
and presses the design covered with colour upon 
the stuff in front of the printing tables. After 
this operation the formes are drawn back, the 


jcolour plates are ; 
and the printing tables, and the same operations 
are repeated during the following rotations of the 


| transferring the motion by means of a ratchet 





in placed between the formes 


crank pins. 

During the time the colouring plates are moved 
up and down again, or, in other words, during the 
time in which the formes are not in contact with 
the stuff, the latter advances as much as the width 
of the forme (length of * guide”), so that the next 
impression takes place close behind the one pre- 
viously executed. ‘The stuff is moved forward by 
means of the “‘ guide” mechanism, whilst the five 
needle-rollers, m, m, #, ms m, are moved by means 
of spur wheels gearing into the main “ guide” wheel 
nm; this latter is put in rotation by the rack o, and 
the wheel p, but only in the direction indicated by 
the arrow, the wheel z is not being moved when the 
rack is drawn back; this effect is attained by 


with wheel and brake. In order to shift the stuff 
exactly as much as required by the width of the 
forme, the rack has to be adjusted for each width, 
and the position of the draw pin of the former, 
with respect to the centre of the wheel p has to 
be altered accordingly, for which purpose the 


Despite all the weight of evidence Mr. Redman has quoted 
in support of his view of the case, from His Grace the late 
Duke of Wellington downwards, [am happy to assure him 
that my arguments have prevailed, and that the Government 
oe — to pr to entertain his notion for Tuining 
the magnificent nava military site o ite to Dover 
making a harbour of refuge there. _— ” 

The determination to close the entrance to the eastward, as 
I have always advocated, with a view of making a perfectly 
smooth “basin” opposite to the town and fortifications of 
Dover, ought to satisfy even Mr. Redman that the Govern. 
ment have made up their minds as to the nature of the work 
they will uadertake, and they have arrived at the decision, 
after six months of reflection, and also after having perused 
all that Mr. Redman and others have had to say on so im- 
portint a subject. 

If the area of the contemplated harbour is extended to the 
eastward, as it is possible it may be, it will be for other reasons 
than those advanced by Mr. Redman, namely, to give space 
for the manufacture of the concrete blocks and the blasting 
down of the chalk which will be used in the construction of 
the eastern pier. 

Your obedient Servant, 
J. C. Hosgason, Captain B.N. 

27, Victoria-street, Westminster. 

December 2, 1873. 





To the Editor of the Dover Chronicle. 
Sir,—I purpose, as I have already informed you in an 





sliding piece is provided with a scale. 
By a special contrivance it is rendered possible to 
cause each forme to strike the stuff on one and the 


| same place twice successively, after having taken up 


colour in the intermediate time. This is ac- 


; complished by throwing the “ guide” motion out of 


gear between the first and second print, whence 
the stuff remains in the same position during the two 
impressions. For this purpose the shaft q carries in 


front of the spur wheel an eccentric, which transfers | 


during one revolution of the shaft g an oscillating 
motion to the lever r with its fulcrum at s, whilst at 
the following revolution the lever is kept in its posi- 
tion. In this manner the short arm of the lever r 
moves a conical slide, disengaging the trigger or catch 
which transfers the motion from the main “ guide” 
wheel » through the spur wheels to the needle 
rollers, whence the latter are prevented from ro- 


tating. Ifthe lever r passes back again into its | 


original position, the ‘ guide” again follows the 
action of the rack. This arrangement facilitates 
finishing heavy stuffs, of which large surfaces have 
to be printed uniformly with colour, in a clear and 
proper manner. Herr C. Bialon, builds these ma- 
chines for one, two, three, four, and five colours, 
and nearly 500 of them have been supplied to 
Germany, Switzerland, Austria, Russia, America, 
and our own country. ‘They are chiefly used 
in dyeing establishments for printing cotton or 
linen stuffs dyed with indigo, and are preferred 
to the cylinder printing machines, on account of the 
flat formes being considerably cheaper to produce 
than the engraved copper rollers of the cylinder 
machines, and on account of their being generally 
worked by manual power, whilst the cylinder print- 
ing machines require steam or other motors, 

The cylinder printing machine exhibited by 
Messrs. ‘Tulpin Brothers, of Rouen, is chiefly in- 
teresting on account of the drying apparatus con- 
nected with it, and an illustration of which we shall 
publish in an early number. Finally, with respect 
to the machine for printing woollen flocks on 
‘* barége” and “ gauze stuffs,” exhibited by Messrs. 
Fr. Scheffel and Co., of Reichenbach, we must 
simply regard it as never likely to become of any 
importance ; besides, it serves only for a special 
design, which, as an article of the season, may be in 
fashion only once every eight or ten years. 

The two machines for engraving printing rollers 
which were exhibited at Vienna are both so excellent 
for their construction that we intend to publish, 
on a future occasion, detailed drawings and full 
descriptions of both of them. 


DOVER HARBOUR. 
To tae Eprror or Exe@ineerine. 

Srm,—I am much obliged to you for republishing my letter 
on the Dover Harbour scheme in your journal of the 21st of 
November, and also for your kindness in forwarding to me ¢ 
copy of Exerrerrine of the 28th ultimo, containing Mr. 

man’s reply. 

More for followi 
of the arguments ly advanced, I have to request 
the republication in your columns my last letter to the Dover 
Chronicle, together with Captain Dicey’s letter that ac- 
companies it, and to which I would direct the attention of 
your readers. 

1 never expected to convince Mr. Redman, but I did 
that I should satisfy the Government authorities as to the 
fallacy of his ing, and I am now ina position to teil Mr. 
Redman that I have done so, as | have given you, Sir, de- 

| monstrative proof. 





ng UP my own chain of reasoning in support 
i have 


earlier number of your journal, to go elaborately into the 
question of the future prospects of Dover, consequent on the 
creation of the new Government Harbour, which the Presi- 
dent of the Board of Trade, Mr. Chichester Fortescue, states 
“is to be constructed for military and naval objects on the 
one hand, and the interests of improved Channel communica- 
| tion on the other,” but which, however, has erroneously been 
styled as the intended Harbour of Refuge. 

The Board of Trade, Sir, contains amongst its members 
many most talented public officers of the several professions, 
all of whom, wisely enough, would not entertain the idea of 
constructing a harbour of refuge here, although incidentally, 
as Mr. Chichester Fortescue stated in his place in Parliament, 
it might on occasions be made available as such. 
| A harbour closed entirely to the eastward, as the proposed 
| harbour is to be, and with only anentrance of from 500 ft. to 
' 600 ft. to the southward, never can be termed by any practical 
| mind a harbour of refuge! Who but a maniac would think 
| of making for such an anchorage under sail, when far su- 
| perior anchorage ground is to be found, in close proximity, 

tree from any danger ? 
| Lbeg to direct attention to the fact that we are living in a 
great age of steam navigation, when vast fortunes are made 
in a wonderfully short period of time, and I am labouring to 
turn the cream of this rapidly-expanding traffic into the port 
of Dover, whilst at the same time I hope to develop its great 
naval and military advantages. 

I shall be obliged if you will publish with this short letter 
the practica] an canalble one that I have just received from 
Captain W. Dicey on this all-important subject. 

Your obedient servant, 
J. C. Hosgason, Captain R.N. 

19, East-cliff, Dover. 





The English Channel Steamship Company (Limited), 
108, Bishopsgate-street. 
London, November 10, 1873. 

Dear Sir,—With reference to our conversation the other 

day at Dover, respecting the Harbour of Refuge that has so 
long been discussed, and on which much varied opinion has 
been expressed, it has always appeared to me that those 
persons advocating the Harbour of Kefuge at Dover have lost 
sight of the fact that an extensive natural harbour of refuge 
already exists within six miles of Dover. I mean, of course, 
the Downs. This roadstead, as you will see by referring to 
a chart, extends for about seven miles north and south, and 
three miles east and west. It is quite sheltered from all 
winds, having on the east side the Goodwin Sands (dry at half- 
ebb), on the west side, the coast of Kent; on the north side, 
the promontory of Ramsgate; and on the south, the South 
Foreland and the north end of the Goodwin Sands. The 
sounding is from five to ten fathoms, good holding, the 
ground being a soft white clay. 
o I have resided at Walmer for eleven years, during which 
| time I have known of four vessels only drifting ashore from 
their anchors, and this was a very exceptional case, where, 
| if proper precautions had been taken, the vessels would not 
have been lost; and I have been told by old residents at 
| Walmer and Deal that for twenty years not more than two 
or three vessels have drifted ashore from their anchors. I 
have seen myself in the winter, when westerly winds had 
prevailed for a | of time, as many as six hundred vessels 
anchored in the Downs. These vessels were bound to all 
parts of the world, and varying in size from the smallest 
coaster to the large Australian passenger vessel. The ques- 
tion to be considered is how many of these vessels would 
have taken shelter in the Harbour of Refuge at Dover if 
one were in existence. Certainly they would not go there 
in a westerly wind, and in an easterly gale vessels bound to 
the north, or to the Thames, would find no difficulty in riding 
it out under the lee of the Goodwin Sands. 

But to afford shelter for the vessels keeping up the com- 
munication with the Continent, and as a steam port for mea- 
of-war and others, it is very desirable that a safe harbour 
should be constructed at Dover such as you advocate, and I 
hope soon to see this commenced. 





Believe me, yours truly, 
: w. Dicer. 
Captain J.C. Hoseason, R.N. 





Tue Frexcu Coat Trapz.—A fall in prices is becoming 
more and more general in the French coal trade. Orders 
are falling off 1 o‘withstanding that the winter has arrived. 
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AGRICULTURAL IMPLEMENTS AT THE | the bracing between the stilts, # that by drawing 


VIENNA EXHIBITION.—No. VII. 
IMPLEMENTS OF TILLAGE.—( Continued.) 


Messrs, J. anD F. Howarnp, of Bedford, made a 


| on this lever the detent is raised, and the plough is 

free to be thrown over. The draught, as will be 
seen, is taken from the underside of the beam a 
| little in advance of the coulter. 


fine exhibit of ploughs, amongst which were afew | One of the completest ploughs at this exhibit was 


especially adapted for the Hungarian and Bohemian 
markets, the principal part being, however, the more 
complete and expensive implements for home use. 
The plough corresponding to Messrs. Ransomes’ 
cheapest form, with fore carriage, we illustrate by 
It has a wrought-iron frame, the beam | 


Fig. 14. 


| the double-furrow implement shown in Fig. 15. 
The mode of attaching the body will be seen in the 
illustration, and the method of mounting the anti- 

| friction wheel on a spur of the body behind the 
following breast. The principal feature of the im- 


plement is, however, the turning wheel, imtro- 





to the fore iage. The whole of the frame is of 
wrought iron, and the beam is made to expand so 
as to alter the distance between the shares, 
Messrs. Howard showed a neatly designed potatoe 
plough, with the ordinary arrangement of faxer 
reasts, mounted on a long slade; a ridging share 
and breasts can be substituted for these, and the 
implement used for earthing up potatoes ; the breasts 
are arranged to expand, by means of a pair of 
screws, by which they are attached to the body. 
Finally, we show in Fig 16, a plough which fairly 
represents Messrs, Howard's pattern of beam, &c. 











consisting of two parallel bars, between which the 
body of the plough is fastened by a bolt, as shown. 


inside of the breast, after the American type. 
The share, like nearly all of Messrs. Howard's make, 


| duced in order to avoid the 
| over at the headlands, 
One stilt is attached to the beam, the other to the | 


is of chilled cast iron, and the breast fits to the | 


underside of the beam with a saddle, as shown. 
The fore carriage is of very simple construction, 
with a segment plate on the small frame carrying 
the brackets of the wheel bars. Within this seg- 
ment the end of the beam turns, and on the upper 
side a recess is cut, in which fits a detent connected 
with the end of the bent bracket, attached to the 


plough, the small wheel is lowered, and the tine | 





= — 


on the lower extremity of a cranked lever, to the 


upper end of which is attached a rod leading back 
| to the stilts. 


A small finger projects from the | 
underside of this rod near the handle, and catches | 
in a loop provided, so that when the lever is pulled 
back, and the wheel raised, the finger engages in | 
the loop. When, however, it is desired to turn the | 
| 


or bar, fastened to the bracket carrying the | 


| wheel, enters the ground, and forces the wheel to 


top of the beam, forward of the coulter; a light | 


rod connects this detent with a hand lever, fixed to 


its proper bearing. ‘The form of the wheel is such | 
as to allow it to tern laterally. In these ploughs a | 


| steering lever is also provided, going from the rear | 


plough being thrown | 
The wheel is mounted | 
| is to be noted. 








| The implement, however, is fitted with a peculiar 
| skeleton breast, the fingers of which fall inward from 
| the top; it has two grabbers or subsoilers behind 
it, attached by brackets, as indicated, This plough 
is employed for light work, and especially after 
_ harvest, when it is desired to break up the soil, the 
fingers on the breast serving this purpose admirably, 
| a8 owing to their peculiar form the earth falls 
| through the spaces in the breast, and is thoroughly 
| divided. 
We may here remark that very similar details and 
specialities of construction are common to fou 
| of the leading English makers of plonghs, who are 
| mutually licensed to employ the various patents pos- 
| sessed by these same firms. With such a very large 
| and continually growing number of patents upon 
| plough details, constant disputes must have resulted 


| if this arrangement had not been carried out by the 
| different makers, 


Turning now to the exhibit of Messrs. R. Hornsby 
and Sons, of Grantham, we find the first of the 
ploughs showed by them is a very comprehensive im- 
plement—quite a general joiner, in an agricultural 
sense. Fig. 17 shows the plough arranged for 
ridging with expanding breasts opening from 12 to 
24 in. The frame is of good design and construe- 
tion, differing, it will be seen, in many points from 
either the Howard or Ransome type. It runs 
simply upon one wheel sliding in a bracket bolted 
to the frame. When required for ordinary work 
the ridging share and body are removed, and an 
ordinary one substituted. One feature in this share 
It terminates in a bar passing under 
the breast, and attached to the body in such a way 
that its position and angle can be adjusted so 
that, as the share wears away, it may be set up 
again. 

As a potatoe raiser this plough has its next 
function, a long slade with the ordinary potatoe 
share, and leading and following finger breasts 
being attached. Finally, a hoe frame with two 
tines may be substituted for the plough body. A 
marking bar, with pointed ends, and sliding on an 
arm standing out from the frame will be noticed in 
the engraving. This is supposed to be useful for 
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regulating the farrows. h giving all credit for} PRINCIPLES OF SHOP MANIPULATION | facture, including draughting, founding, forging, 


this ingeniously combined implement, we cannot 
help thinking that the makers have attempted too 
much, and certainly it has too large a scope for the 
desires of the Hungarian or Bohemian purchasers 


of Fog 


fessrs. Hornsby’s cheap Hungarian plough is a| 


good and serviceable implement. It has a cast-iron 
body and breast, and chilled cast-iron share ; 


FOR ENGINEERING APPRENTICES.* 
By Jounx Ricuarps, M.E. 
(Continued from page 449.) 
MECHANICAL ENGINEERING. 


| devoted to mechanical engineering, and in view of the 


and fitting, is of itself a work equal to most pro. 
fessional pursuits, to say nothing of manual aailt 
and when we come to add machine functions and 
their application, generating and transmitting power, 
with other things that will necessarily be include 





Turse articles, as already explained, are to be | in practice, the task assumes proportions that makes 


|it appear a hopeless one; besides, the work of 


the | difference of opinion that exists as to what mechanical keepipg progress with the mechanic arts calls for a 


fore carriage has wheels of different sizes, arranged | engineering comprehends, and the different sense in | continual accretion of knowledge, and it is no smal] 


to slide in the usual way, and the plough is thrown 
over by the beam turning in a loop or stirrup on 
the top of the fore carriage. We may mention 
here, that these makers always bush their wheels, 
so that when the bearings are worn, new bushes 
may be put in, and the wheels retained. 

‘The single English plough of these makers is also 


which the term is applied, 
| plain what is meant by it here. 


it will be proper to ex- | labour to keep informed of the continual changes 


| and improvements that are going on in all parts of 


| I am not aware that any one has defined what|the world, which may at any time modify and 


| constitutes civil engineering, or mechanical engineer- 
ing, as distinguished one from the other, nor is it 
| assumed to fix any standard here further than to 
serve the purpose of defining the sense in which the 


| change both machines and processes. 

| One of the earliest cares of an apprentice should 
| be to divest his mind of what I will call the romance 
| of mechanical engineeritig that is almost inseparable 


a ood implement, though quite unsuited for the | term will be used; yet there seems to be a clear | from the views acquired in technological schools, 


Austrian or Hungarian market. The body is curved 
and light, supporting the share well, and the breast 
is of the ordinary long sweeping English type; a 
canted antifriction wheel is placed behind, and 
altogether the implement, while meriting commen- 
dation, possesses no special feature to be noticed. 
We must, however, call attention to the prize 
double-furrow plough of Messrs. Hornsby, which was 
exhibited at Vienna, uselessly, we should imagine, so 
far as all purposes of trade are concerned. It isa 
double-framed instrument, with one of the bodies 
attached to the main beam, and the other adjust- 
able upon 4 diagonal bar, that forms a part of the 


frame. By this means, the width of furrow can be | 


varied. 

The forward end of the beam rests on a single 
wheel, the height of which can be regulated, and a 
very simple and efficient steerage arrangement is 
introduced, which is actuated from between the 
stilts by a long lever. For turning, a special and 
ingenious arrangement is adopted. On an indepen- 
dant transverse frame, turning on suitable bearings 
in the main frame, are on one side a wheel and on 
the other an iron slade, the underside of the wheel 
being at a considerably higher level than the bottom 
of the slade. By means of this wheel the de pth of 
furrow can be absolutely regulated, for as its rise 
and fall are under the control of a lever going back 
between the stilts, it follows that, by elevating or 
depressing this lever, the depth to which the shares 
enter the ground is regulated, as the wheel, which 
has a broad tire, runs on the untouched ground. This 
adjustment is managed as follows: a long set screw, 


passes through a bracket in the side of the lever, in | , 
jamong civil engineers and the perfection of their | 


such a position that the end of it comes in contact 
with the top of one of the frame bars; now as this 
screw is more or less advanced through the bracket, 
the greater or less is the throw over of the lever, 
and the height of the wheel above the ground, As 
there is a canted antifriction wheel under the fol- 
lowing breast, the implement when at work runs 
upon three wheels, and in turning at the headland, 


upon two wheels and the slade. Altogether, this is | 


a very complete plough, and one that has brought 
the makers much credit 

Two more English makers may be mentioned as 
having exhibited ploughs, namely, Messrs. E. Page 
and Co., of Bedford, and Messrs. G. W. Murray 
and “o., of Banff. ‘The former of the two had quite 
a number of ploughs, but none of them which call 
for notice ; the latter exhibited only one implement, 
a double-furrow plough, which has an arrangement 
for raising when it is desired to turn, and so reduce 
the work of the ploughman; the leading wheel is 
also made with a tyre of a peculiar form, 

It will thus be seen that only three English 
makers of repute had any extensive and striking 
plough exhibits at Vienna — Messrs. Ransomes, 
Howard, and Hornsby. It is to be regretted that, 
amongst these eminent manufacturers, more spe- 
cialities suited to the requirements of the markets 
in the South of Europe were not shown. Messrs. 
Iloward, for example, make a large number of 
Swedish ploughs at a very low price ; and had similar 
implements to these been exhibited, more beneficial 
results would have probably followed than can be 
expected from the exhibition of the highly-finished, 
and more or less costly ploughs, that formed the 
largest portion of the collection in the British 
section. 


Tus Frest American Locomotive.—The first locomotive 
bailt in the United States was the lronsides, constructed in 
1831 by Mr. M. W. Baldwin for the Germantown Railroad. 
The same establishment in Philadelphia, which occupied six 
months in building the first locomotive in 1831, now turn out 
an average of 40 engines per month, that is, when times are 
good with the Americans, 


| line of distinction which, if it does not agree with 
| popular use of the terms, at least seems to be fur- 
nished by the nature of the business itself. It will 
| therefore be assumed that mechanical engineering re- 
|lates to works that ixrolve machine motion, 


| He must remember that it is not a science he is 
| studying, and that mathematics deal only with one 
| braneh of what is to be learned ; special knowledge, 
| or what does not come within the scope of general 


and | principles, must be gained in a most practical way, 


comprehends the conditions of machine action, such | at the expense of hard work, bruised fingers, and a 
'as centrifugal strain, intermittent and irregular | disregard of much of what the world calls gentility. 


strains in machinery, the endurance of wearing 


Looking ahead into the future, he can see a field 


surfaces, the constructive processes of machine | for the mechanical engineer widening on every side ; 


making and machine effect in the conversion of 
}material—in short, agents for transmitting and 
lapplying power. 

Civil engineering will be assumed to refer to works 
that do not iarolve machine motion, nor the use of 
power, and deals with the strength, nature, and dis- 
position of material under constant strains, or under 
measured strains, the durability and resistance of 
material, the construction of bridges, factories, 
roads, docks, canals, dams, and so on ; also levelling 
and surveying. 

This corresponds to the most common use of the 
term civil engineering in America, but differs greatly 
from its application in Europe, where civil engi- 
| neering is understood as including machine construc- 
tion, and where the term engineering is applied to 
ordinary manufacturing processes for the production 
of staple articles. 

Civil engineering, in the meaning assumed for 
| the term, has become almost a pure mathematical 


jnearly every computation, the strength and dur- 
| ability of materials, from long and repeated tests, 
jhave come to be well understood, and, as in the 


jcase of machine tools, the uniformity of practice 


| works, attest how far civil engineering has become 
a true science, and argues that the principles in- 
volved are well understood, 


|science ; constants are proved and established for | 


}as the construction of permanent works becomes 
more settled and uniform, the application of power 
| becomes more diversified, and develops questions of 
greater intricacy. No sooner has some great im- 
provement, like railway and steam navigation, 
settled into a system of regularity, than new enter- 
prises begin. 

‘To offset the undertaking of so great a work as 
the study of mechanical engineering, there is the 
very important advantage of the exclusiveness 
of the calling—a condition that arises out of its diffi- 
culties. If there is a great deal to learn, there is 
also much to be gained in learning it. It is seldom, 
indeed, that an efficient mechanical engineer fails to 
command a place of trust and honour, or to accu- 
mulate a competence by means of his calling. 

If a civil engineer is needed to survey railways, 
construct docks or bridges, buildings or permanent 
plant of any kind, there are scores of men ready for 
the place, and qualified to discharge the duties, but 
if an engineer is wanted to design and construct 

|machinery, he is not so easy to be found, and if 
found there remains that important question of 
competency ; for the work is not like that of con- 
structing permanent works, where several men may 
and will perform the undertaking very much in the 
same manner, and perhaps equally well. With ma- 


of the engineer, who has but few precedents and 


[ofthe its success will be directly as the capacity 


To prove how much is yet to be learned in me- still fewer principles to guide him, and generally 


| ° 
}same test, and when we contrast the great variance 


| between the designs for machines and the diversity 
of their operation, even when applied to similar 
| purposes, their imperfection is at once apparent. 
| Even if the rules of construction were uniform, and 
| the principles of machine operation as well under- 
stood as the strength and arrangement of material 
lin permanent structures, still there would remain 
the great difficulty of adaptation to new processes 
that are continually being developed. If the steam 
engine, for instance, had, forty years ago’ been 
| brought to such a state of improvement as to be 
| constructed with standard proportions and arrange- 
|ment for stationary purposes, all the rules, constants, 
, and data of whatever kind that had been collected and 
| proved, would have been but of little use in adapt- 
|ing the steam engine to railways and navigation in 
the present day. I revert to this change in machine 
adaptation that is constantly going on to warn the 
apprentice of the task he will find before him. 
Mechanical engineering has by the force of circum- 
stances been divided up into classes, such as engi- 
neering tools, railway machinery, marine engineer- 
ing, and so on, either branch of which constitutes a 
profession within itself, and the most thorough 
study will be needed to master general principles, 
and then a further effort to acquire proficiency in 
some special branch, without which there is but 
little chance of success at the present day. But 
few men, even under the most favourable condi- 
tions, have been able to qualify themselves as 
competent mechanical engineers sooner than forty 
years of age. 

To master the various details of machine manu- 


* This, and the succeeding articles under the same title, 
are published simultaneously in the Journal of the Franklin 
Institute, Philadelphia. 





|chanical engineering, we have only to apply the has to set out by relying mainly upon his special 
knowledge of the operation and application of the 


machines that he is to construct. 


ENGINEERING AS A CALLING. 


It may in the abstract be claimed that the dignity 
of any pursuit is or should be as the amount of 


| good it confers, and the influence it exerts for the 


improvement of mankind. 

The social rank of those engaged in the various 
avocations of life has, in different countries and in 
different ages, been defined by various standards. 
Physical strength and courage, hereditary privilege, 
and other things that once recommended men for 
preferment, have now lost their paramount im- 
portance, and nearly the whole civilised world have 
agreed upon one common standard, that know- 
ledge and its proper use shall be the highest and 
most honourable attainment to which people may 
aspire. 

It may be useless, or even wrong, to institute 
invidious comparisons between different callings 
which are all useful and necessary, and the matter 
is not introduced here with any view of exalting 
the engineering profession ; it is even regretted 
that the subject is to be alluded to at all, but there 
is too much to be gained by the apprentice having 
a pride and love for his calling to pass over the 
matter of its dignity without calling attention 
to it. 

Besides, the gauntlet has been thrown down and 
comparison provoked by the unfair and unreason- 
able place that the politician, the metaphysician and 
the moral philosopher have in the past assigned to 
the constructive arts. Poetry, metaphysics, my- 
thology, war and superstition have, in their time, 
engrossed the literature of the world, and formed the 





subject of what alone was considered education. In 
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a half century past all has changed ; the applicatiqn 
of the sciences in manufacturing, the transportation 
of material, the preparation and diffusion of printed 
matter, the utilisation of natural forces, and other 
great matters of human interest, have come to shape 
our laws, control commeree, establish new relations 
between people and countries—in short, have revolu- 
tionised the world. So rapid has been this change 
that it has outran the powers of conception, and 
people wake up as from a dream to find t lves 
governed bya new master. 

Railways have done more to develop civilisation 
than all the influence exerted since the world began 
by what was, a century ago, called “ learning.” 

Considering scientific progress as consisting pri- 
marily in the demonstration of truths; and, secondly, 
in their application to useful purposes, we can see 
the position of the engineer as an agent in this great 
work of reconstruction that is now going on around 
us; it is certainly a proud one, but not to be 
attained except at the expense of great effort, and a 
denial of everything that may interfere with the ac- 
quirement of knowledge during apprenticeship and 
the study that must follow. 

The mechanical engineer deals mainly with the 
natural forees and their application to the conver- 
sion of material and transport; his calling involves 
arduous duties ; he is brought in contact with what 
is rough and repulsive, as well as what is scientific 
and refined. He must include grease, dirt, manual 
labour, undesirable associations and danger in 
apprenticeship, or else be content to remain without 
thoroughly understanding his profession, 


THE CONDITIONS OF APPRENTICESHIP, 

Were it not that moral influences in learning me- 
chanics, as in all other kinds of education, lie at the 
bottom of the whole matter, the subject of this 
article would not have been introduced ; but it is 
the purpose, so far as possible, to notice everything 
that concerns an apprentice and learner, and espe- 
cially what he has to deal with at the outset. 

To acquire information or knowledge of any kind 
successfully and permanently, it must be a work of 
free volition, as well as from a sense of duty or 
expediency, and whatever tends to create love and 
respect for a pursuit or calling, becomes the strongest 
means for its acquirement. 

The interest taken by an gpm in his busi- 
ness is for this reason greatly intluenced by the 
opinions that he may hold concerning the nature of 
his engagement. 

The subject seems in the abstract to be one of 
commescial equity, partaking of the nature of ordi- 
nary contracts, and no doubt can be so construed so 
far as an exchange of ‘ considerations,” but no 
further. Its intricacy is established by the fact that 
all countries where skilled labour exists have at- 
tempted legislation to regulate apprenticeship and 
define the relations between the master and appren- 
tice ; but, aside from preventing the abuse of power 
that has been delegated to masters, and in some cases 
enforcing a nominal fulfilment of engagements, such 
legislation, like that intended to control commerce 
and trade, or the opinions of men, has failed to 
attain the objects for which it was intended. 

This failure of laws to regulate apprenticeship, 
which existing facts fully warrant us in assuming, 
is due in a large degree to the impossibility of ap- 
plying general rules to special conditions ; it may 
be attributed to the same causes that make it use- 
less to fix values, or the conditions of exchange, by 
legislation. 

What is needed is that the master, the apprentice, 
and the public, should understand the true relations 
between them—the value of what is given and what 
is received on both sides. When this is understood, 
the whole matter will regulate itself without any 
interference on the part of the law. 

The subject is an intricate one, and is, moreover, 
so changed by the influence of science and ma- 
chinery, and a corresponding decrease in what may 
be called special knowledge, that rules and proposi- 
tions that would fifty years ago apply to the con- 
ditions of apprenticeship, will at the present day be 
wrong and unjust. Besides, the distinction between 
hand skill and mental skill, as I will term them, the 
exclusiveness or general character of the business, 
the irregularity of value, both of what is learned 
and the labour given in return, with other con- 
ditions not easy to determine, even in a special case, 
make the subject of apprenticeship a most difficult 
one to consider. 

Viewed in the commercial sense, as an exchange 
of considerations or values, apprenticeship can 


regarded like other engagements; but, as in- 
timated before, the analogy ends here, What the 
papwoten gives, as wellas what he receives, are 

ike too conditional and indefinite to be estimated 


by ordinary standards, 

The apprentice ex unskilled or inferior 
labour for technical kn ge, or for the privilege 
of the means for its acquirement. 


The master is presumed to im special know- 
ledge, that has "se collected ease expense and 
pains, as a premium for the assistance derived from 
the unskilled labour of the learner. This special 
knowledge may be imparted in a longer or shorter 
time; it may be thorough and valuable, or not 
thorough and almost useless, 

The a of a shop may be such as to 
offset a large amount of labour on the part of the 
apprentice, or this privilege may be of such a cha- 
racter as to inculcate erroneous ideas, and teach in- 
ferior plans of performing work. 

On the other hand, the amount that an appren- 
tice may earn by his labour is governed S his 
natural capacity, and by the interest he may feel in 
advancing, also from the view he may take of the 
equity of his engagement, and whether he is able to 
place a proper estimate upon the privileges he may 
—~ and the instruction received. 

n many branches of business, where the nature 
of the operations carried on are measurably uni- 
form, and have not for a long time been much 
affected by changes and improvements, the con- 
ditions of apprenticeship are more easy to define ; 
but mechanical engineering is the reverse of 
this; it lacks uniformity both as to practice and 
what is produced, and is rapidly and continually 
changing. As a rule, apprentices overrate their 
services, especially at the beginning, and set a value 
on what they perform far in excess of the true 
one. 

To estimate the actual value of labour in an en- 
gineering works is not only a very difficult matter, 
but, to some extent, impracticable even by those of 
long experience and skilled in such computations ; 
and it is not to be expected that a beginner will be 
able to understand the conditions that govern the 
value of his labour, and he is generally led to the 
conclusion that he is unfairly treated, that his 
services are not sufficiently paid for, and that he is 
not advanced rapidly enough. 

With these conclusions in his mind no great pro- 
gress can be made, and hence the introduction of 
the subject here. There is no hope of explaining 
the position of an engineering apprentice satis- 
factorily to those who have not passed through a 
course themselves, and acquired experience as a 
learner, workman, manager, and master. It is im- 
possible to form correct opinions of matters that 
we do not understand, and besides what may be 
pointed out here there will remain many points 
which the apprentice must accept upon the grounds 
of peccemee and custom. 

Technical knowledge and skill are considerations 
that may be bought or sold, but cannot be trans- 
ferred from one person to another—they have a com- 
mercial yalue, but cannot be gained as an education 
for commercial considerations, but must be paid for 
in a long term of labour, ially remunerated, both 
during apprenticeship and for a time in after practice. 
The commercial value of professional or technical 
knowledge is generally as the amount of time, effort, 
and unpaid labour that has been devoted to its 
acquirement, 

This value of tecltnical knowledge is sometimes 
modified by the exclusiveness of some branch that 
has been made the object of special study. This 
exclusiveness is, however, becoming recy ere as 
the secrets of manufacture and special knowledge 
are supplanted by the application of general prin- 
ciples, and should at this day not be estimated as a 
condition of importance ; it is a kind of artificial pro- 
tection thrown around. certain branches of industry, 
that must soon disappear, as unjust to the public 
and unnecessary to success. 

In business arrangements, technical knowledge, 
and professional experienee become capital, and 
offset money or other assets of a business; not 
under any general rule, nor even as a consideration 
which the law can define the value of, or prescribe 
conditions for, and for the same reasons that the 
law cannot prescribe conditions upon which such 
knowledge may be acquired. 

This view of technical knowledge in relation to 
money in the organisation of business firms, and 





=— —_— 
from which the — can form « true idea of 
the value of what he is to acquire during his ep- 
prenticeship. 


(To be continued.) 





PAPER MANUFACTURE AT THE 
VIENNA EXHIBITION.—No. I. 
CHEMICAL Processes. 

THE uction of paper pulp by chemical means 
has re sar extended during the last few years, 
it having been substituted to a great extent for the 
mechanical grinding of the wood, a system which 
occupied the entire attention of manufacturers for a 
long period. We have thus in use at the present time 
a number of methods of preparing paper pulp by 
chemical means, and amongst these we should men- 
tion as the most important those a te and in- 
troduced by Sinclair, Houghton, Lee, Deininger, 
Ungerer, Thode, and ousse, besides a number of 
special processes of Belgian and Alsatian manufac - 
turers, such as Oriolli, Jarosson and Bashaert, Moer- 
man and Laubuhr, Bastit, Rieder, and others. 

Beside Sinclair's system, which at the present 
time is the most A adopted, there were 
represented at the late Vienna Exhibition those by 
Lee, Thode, Lahousse, Deininger, Diamaut, Prinz, 
and Dresel, whilst a number of manufacturers, es- 
pecially in the German department, marked their 
exhibits as ‘‘ Paper pulp prepared by a special pro- 
cess.” ‘This is certainly a striking illustration of the 
consequences of the want of patent right in Ger- 
many, for a number of these * declarations” were 
attached to exhibits the appearance of which did not 
make it difficult to come to the conclusion that the 
method of their manufacture was unlawfully bor- 
rowed from neighbouring works, the patented method 
of manufacture of which was officially acknowledged. 

The principle of all these chemical methods is that 
the vegetable material containing the fibrous matter 
should be treated for such a time, and in such a 
manner, with alkaline lyes, under a more or less high 
pressure of steam, and at high degrees of heat, that 
the nitrogenous and ar mrad werosamns, py ma 
be separated from the fibrous matter. The only dif- 
ference between the various methods consists in the 
different alkalies used, and in the different pressures 
of steam employed. For instance, Sinclair uses soda 
lye, and a pressure of 14 atmospheres, whilst both 
Houghton and Deininger, although they use also 
soda lye, but of different degrees of concentration, 
apply a pressure, the former of six atmospheres and the 
latter of four atmospheres only. A few words will 
be sufficient to explain the nature of the methods ; 
the raw fibrous matter appears to be a product re- 
sulting from the combined action of time, steam 
pressure, and treatment with alkaline lyes, and in the 
proportion as the one of these factors is increased, the 
others haveto be diminished, In general, the chemical 
methods for the production of paper pulp are cheaper 
than those of a mechanical naiure, but not in such a 
proportion as to effect an important alteration in the 
cost of the manufacture of paper ; whence, in order 
to attain this aim, the inventors of the chemical pro- 
cesses had to look for a saving emoge ha oe 

urpose the regaining of the ies from the lyes 
as proposed, and this did not appear to praet 
any great difficulties, as in general the lye and boiling 
water contain, after the finishing of the process, pro- 
teine and vegetable acids only, whence a simple 
heating of the alkalies obtained by evaporation 
should be sufficient to destroy the combination with 
carbon, and effect the elimination of the alkali in its 
proper state. However, the methods proposed for 
this purpose do not seem to have been very produc- 
tive, as Sinclair could not gain more than 60 per cent. 
of the alkalies which he had expected, whilst Dei- 
ninger failed leaguers snk Mongeonten as cowl 


of time the process of boiling has been much im- 
proved, and the regaini the alkalies, which 
played originally a predominant part, is to-day 
a matter of 


With such analogies in the chemical procestes, tho 
apparatus used for them cannot, of course, show any 
ificant differences in their construction, so that 
the boiling i are similar, consisting of 
cylindrical vessels heated either directly or by 
steam from a steam boiler. In Phy latler aaa, 
the boiling apparatus is prov at a sho 

distance re the bottom with a perforated plate, 
which separates the material to be treated from 
the serpentine steam pipe. The boiling appa- 
ratus has also to be provided at the lower end 





wherever it becomes to give it a com- 
mercial value, is the hoshand cimsost the only source 


with a man-hole for the drawing out of the fizished 
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materials, as well as with the necessary fittings and 
pipes for lye and for water. These are the require- 
ments of all the ‘‘ patented” boiling apparatus, and 
it is certainly of no great importance — me those 
adopted for different methods vary in size and 
shape, as long as the chief conditions are not 
altered. Whether Brown introduces the materials 
into the boiling apparatus in baskets, or whether 
Deininger places them directly upon the perforated 
plate, whether Sinclair places his apparatus verti- 
cally and Lee horizontally, or whether Houghton 
makes it large in diameter, but Prinzgreater in height, 
are all details which may have certain advantages 
or disadvantages, but which cannot alter the main 
conditions, 

sefore we proceed to report on the various che- 
mical methods exhibited at Vienna, we should men- 
tion that paper pulp, made according to Fry's pro- 
cess, was exhibited in the Swedish department ; 
this process consists in boiling the wood with water, 
without alkalies, but under a pressure of steam of 
from five to six atmospheres. As regards this process 
we may state that it can be applied only to sawdust, 
and that it most certainly must require much time. 

We should further mention here as an exception, 
Adamson’s process for the extraction of wood fibre, 
especially fir and pine, by means of benzine, petro- 
leum, gasoline, &c. The apparatus used for this 
purpose, and which is represented by Fig. 1, differs 
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Fia. 1. 


from the usually adopted apparatus in being pro- 
vided with the cooling vessel E and the serpentine 
pipe, which are not required for other methods. As 
will be seen from the figure, the boiler A is provided 
at both the lower and top parts with perforated 
plates d and 4, under the former of which the ser. 
yentine steam pipe B, with waste pipe ¢, is fixed. 
Che pipe D starts from the top of the boiler (which 
is provided with a safety valve), and passes as a ser- 
pentine pipe F through the lower part of the cool- 
ing vessel E, from whence it extends as D’ to join 
a horizontal pipe, one end of which communicates 
with the lower part of the boiler A, whilst another 
branch D’', with the valve m, is taken off at the 
middle of D’, and is brought into connexion with 
the part of the boiler A above the perforated plate 4. 
The apparatus is worked by placing the fibrous 
matter to be extracted between d and J, and after 
benzine has been filled in, the cover a is firmly fixed, 
and eteam is allowed to pass through the serpen- 
tine pipe B, when the heated hydro-carbon is vola- 
tilised, the vapour rising through D into the ser- 
pentine pipe F. This latter being placed in water, 
a condensation of the hydro-carbon vapour takes 
place, and it falls in a fluid state through D/, from 
whence it passes again through the horizontal branch 
into the space below d, when the same procedure is 
repeated. At the completion of the process, the 
valve at the boiler end of the lower horizontal pipe 
is shut, and the cock y opened, the fluid benzine 
being thus allowed to run off. The effect of this 
process is not so disintegrating and extracting as 
that with alkalies, but still it is isolating enough, as 
was shown by samples exhibited at Vienna. 


| 
| 





The chemical methods require a breaking into; manner: After the material has been placed in 
pieces of the raw material, and the execution of | the boiler, the latter is entirely filled with water, 
this operation is now carried on in various ways. | when the crown or top piece C is firmly fastened, 
Sometimes the material is cut at first into thin discs, | and the communication is opened between the boiler 
and is then pounded, or it is cut into small pieces | and recipient G by the opening of the valves 4 and 4’, 


by grinding or breaking machines, orthe longitudinal 
fibres of the material are separated from each other. 
Straw, and the materials derived from the Graminee, 
are simply cut with a chaff-cutter. 

Of all the chemical methods mentioned above, 
Sinclair only showed at Vienna a comprehensive 
exhibition of his process. Lee showed only raw, 


| 


G having previously been supplied with strongly 
concentrated lye. ‘The boiler is now heated, and a 
| cireulation of the fluid contained in it effected. It 
might be supposed that these boilers could be easily 
overheated, on account of the material being packed 
close to the sides of the vessel; this is, however, 
not the case, for the whole cylindrical part of the 





intermediate, and final products, as did also Dei- | boiler is provided inside, as shown in the engraving, 


ninger, whilst the other manufacturers showed even 
scarcely so much. We shall first examine, there- 
fore, Sinclair's method, which has already been 
widely adopted on account of the favourable results 
derived from it; this method was 
Vienna by Mr. John MeNicol, of Glasgow, by models, 
drawings, raw materials, intermediate, final, and 
accessory products. 

The raw materials used consist of wood, bamboo, 
straw, thistles, &c. The wood is cut at first into 
longitudinal pieces, and is afterwards reduced by 


machines especially constructed for this purpose, | 
The material thus prepared is then boiled with a | 


solution of caustic soda at a temperature from 
360 deg. to 375 deg. Fahr., or under a steam pres- 
sure of 1] or 12 atmospheres. 
generally the form shown in the annexed section, 
Fig. 2, if a direct firing becomes necessary, owing 
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| with a perforated casing, producing a certain free 
| space between the material and the walls of the 
| boiler. ‘This space is filied by the fluid only, which 
| absorbs at first all the heat, and which, being put in 


exhibited at | circulation along the walls of the boiler, rises up, 


| and, passing through the holes of the casing at /, 
| saturates the material. 

If this boiler has to be heated with steam. 
Sinclair uses for the generation of the latter a spe- 
cially designed steam boiler, shown in the annexed 
engraving (Fig. 3), from which it will be seen 
that the fire passes from the grate d round tly 
water tubes a, over two horizontal partitions, into 
| the chimney. By means of this superheating ap- 
| paratus the temperature of the boiler for the wood 


Sinclair's boiler has | may be raised to any height, and a complete cir- 


culation may be obtained by the introduction of a 
jet of superheated steam. 




















Ata temperature of 360 deg. Fal. all 
the silicates, vegetable pectine, and resin, 
&e., are completely dissolved, and th 
fibrous matter is isolated, the structure of 
the wood being destroyed within a tim: 
of five hours, including filling and « 
charging the apparatus. The matter thus 





prepared is washed with clean watcr, is 
then bleached in the ordinary mann r by 
asolution of chloride of lime, and «[tcr- 
: wards treated under hydraulic presse: 
in centrifugal machines. The lye contain- 


Piel 
ing all vegetable matter runs off, an 1 is 
used again for the reconstitution of tl 
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alkali by being passed through Sinclair's 
reconstitution apparatus, shown in the 
annexed Fig, 4. ‘This apparatus con 

of a large open vessel or reservoir \ 

a system of tubes placed in it, this re- 
servoir being filled with the lye. As 
will be seen from the figure, the verse! 
is built over two firegrates, the products 
of combustion from which are made, by 
horizontal partitions, to pass round th 


tubes before escaping through the flue; the 


to a want of a sufficient supply ofsteam. As will be | tubes, which are placed in an inclined position, 
seen from the illustration, the vertical boiler A is | 


surrounded by the brickwork D, with the firegrate F 


at the side; the products of combustion passing | 


round the boiler, and escaping through the chimney 
E. At the lower end of the boiler a branch 
pipe C' is fixed for the discharge of the material, 
whilst the fluid passes off through the pipe ¢ with 
the valve V. 


The upper part of the boiler, which | 


forms a cone with the crown C, communicates by a | 


pipe through the valve 4' with the recipient G, 
which is connected at its lower end by another pipe 


g and valve 4 with the cylindrical part of the boiler 
The operation is carried out in the following | 


at a. 





| manner §5 


are of course filled with the lye, and produce thins 
a constant circulation of the fluid. The appa:atus 
is 30 ft. long and 25 ft. wide, and the tubes oficr a 
heating surface of 800 square feet. One ton of coals 
is sufficient for the reconstitution of one ton of soda 
from the fluid used for the extraction of the wood, 
whilst two tons of coals are required for the recon- 
stitution of the same quantity of soda from the fluid 
for the treatment of esparto and straw. In this 
r cent. of the caustic soda may be 
regained, whilst 75 per cent, would already be a 
sufficient result to pay for the operation. 
We should mention here that the wood boilers 
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worked with steam — smaller quantity of lye, , of a lighter construction. To produce 1 ton of wood 

, and finish the extraction of | pulp about 60 ewt. of green wood, 1] ewt. of caustic | Figs. 5 and 6, on the present 
the matter in a shorter time than the apparatus with | soda, and 5 cwt. of chloride of lime are required, | complete arrangement of w on Sinclair's 
, straw | while about 15 ewt. of coals are stated to be used. | system; these engravings, containing the neces- 
rtion can be recovered, as | sary information, do not require any further de- 


and consequently of 


direct firing. For the boiling of es 


&e., a temperature of from 312 to 320 deg. Fahr. is | Of the soda a large 
sufficient, whence the boiler for this purpose may be | we have already explained. scription. 










PLANT FOR THE MANUFACTURE OF WOOD-PULP BY SINCLAIR'S PROCESS. 
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THE CHANNEL TUNNEL. 

At the meeting of the Institution of Civil Engineers, held 
on the 9th inst., Mr. T. Hawksley, President, in the chair, 
the paper read was “ On the Geological Conditions Affecting 
the Construction of a Tunnel between England and France,” 
by Mr. Joseph Prestwich, F.R.S., F.G.S., Assoc. Inst. C.E. 

The author, in this paper, reviewed the geological con- 
ditions of all the strata between Harwich and Hastings on 
one side of the Channel, and between Ostend and St. Valery 
on the other side, with a view to serve as data for any 
future projects of tunnelling, and to show in what directions 
inquiries should be n. le. The points considered were the 
lithological characters, dimensions, range, and probable depth 
of the several formations. The London clay, at the mouth 
of the Thames, was from 200 {t. to 400 ft. thick, while under 
Calais it was only 10 ft., at Dunkirk it exceeded 264 [t., and 
at Ostend it was 445 ft. thick. He considered that a trough 
of London clay from 300 ft. to 400 ft., or more, in thickness, 
extended from the coast of Essex to the coast of France, 
end, judging from the experience gained in the Tower 
Subway, and the known impermeability and homogencity of 
th’s formation, he saw no difficulty, from a merely geological 
pornt of view, in the construction of a tunnel, but for the 
estreme distance—the nearest suitable points being 80 miles 
apart. The lower tertiary strata were too unimportant and 
tuo permeable for tunnel work. ‘The chalk in this area was 
from 400 {t. to 1000 ft. thick; the upper beds were soft and 
permeable, but the lower beds were so argillaceous and com- 

act as to be comparatively impermeable. In fact, in the 
Ininaut eoaltields they effectually shut out the water of the 
water-bearing tertiary strata from the underlying coca! 
measures. Still, the author cid not consider even the lower 
cha'k suited for tunnel work, owing to its hiability to fissures 
imperfect impermeability, and exposure in the Channel. 
‘The gault was homogeneous and impermeable, but near 
Folkestone it was only 130 {t. thick, reduced to 40 ft. at 
Wiseant, so that a tunnel would hardly be feasible. The 
lower green-sands, 260 ft. thick at Sandgate, thinned off to 
ft. or GO ft. at Wissant, and were all far too permeable 
fr any tunnel work. Again, the Wealden strata, 1200 ft. 
thick in Kent, were reduced to a few unimportant rubbly 
beds in the Boulonnais. Yo the Portland beds the same 
objections existed as to the lower green-sands; both were 
water-bearing strata. The Kimmeridge clay was 360 ft. 
thick near Boulogne, and no doubt passed under the Channel, 
but in Kent it was covered by so great a thickness of Wealden 
strata as to be almost inaccessible; at the same time it con- 
tained subordinate water-bearing beds. Still, the author 
was of opinion that, in case of the not improbable denudation 
of the Portland bed., it might be questionable to carry a 
tunnel in by the Kimmeridge clay on the French coast, and 
out by the Wealden beds on the English coast. The oolitic 
series presented conditions still less favourable, and the lower 
beds had been found to be water-bearing in a deep Artesian 
well recently sunk near Boulogne. The experimental deep 
boring now in progress near Battle would throw much light 
on this part of the question. 

The author then passed on to the consideration of the 
Palwoscic series, to which his attention was more particu- 
larly directed while making investigations, as a member of 
the Royal Coal Commission, on the probable range of the 
coal measures under the South-East of England. tie showed 
that these rocks, which consisted of hard Silurian slates, 
Devonian and Carboni'erous limestone, and coal measures, 
together 12,000 ft. to 15,000 ft. thick, passed under the chalk 
in the North of France, outcropped in the Boulonnais, were 
again lost under newer formations near to the coast, and did 
not reappear until the neighbourhood of Frome and Wells 
was reached. But, although not exposed on the surface, 
they had been encountered ata depth of 1032 ft. at Calais, 
O59 ft. at Ostend, 1026 ft. at Harwich, and 1114 ft. in London. 
They thus seemed to form a subterranean table-land of old 
rocks, covered immediately by the chalk and tertiary strata. 
It was only at the southern flank of this old ridge that the 
Jurassic and Wealden series sct in, and beneath these the 
Palaozoie rocks rapidly descended to great depths. Near Bou- 
logne these strata were already 1000 ft. thick; and at Hythe 
the author estimated the r thickness might be that or more. 
Supposing the strike of the coal measures and the other 
Paleozoic rocks to be prolonged from their exposed arca in 
the Boulonnais across the Channel, they would pass under 
the Cretaceous strata somewhere in the neighbourhood of 
Folkestone, at a depth estimated by the author at about 
S00ft., and near Dover at about 600 ft., or nearly at the 
depth at which they had been found under the chalk at 
Guines, near Calais, where they were 665 {t. deep. These 
Paleozoic strata were tilted at high angles, and on the 
original elevated area they were covered by horizontal 


Cretaceous strata, the basement beds of which had filled up | 


the interstices of the older rocks as though with a liquid 
grouting. The overlying mass of gault and lower chalk also 
formed a barrier to the passage ot water so effectual, that 
the coal measures were worked without difficulty under the 
very permeable tertiary and upper chalk of the North of 
France; and in the neighbourhood of Mons, notwithstanding 
a thickness of from 600 ft. to YUO ft. of strata charged with 
water, the lower chalk shut the water out so effectua ly that 
the coal measures were worked in perfect safety, and were 
found to be periectly dry under 1200 ft. of these strata com- 
bined. No part of the Straits exceeded 186 ft. in depth. 
The author, therefore, considered that it would be perfectly 
practicable, so far as safety from the influx of the sea water 
was concerned, to drive a tunnel through the Palcaozoic 
rocks under the Cha»nel between Blane Nez and Dover, and 
he stated that galleries had actually been carried in coal, 
under less favourable circumstances, or two miles under the 
sea pear Whitehaven. But while in the case of the London 
clay the distance seemed almost an insurmountable bar, here 
again the depth offered a formidable difficulty. As a 
collateral object to be obtained, the author pointed to the 
great problem of the range of the coal measures from the 
nighbourhcod of Calas in t irection of East Kent, which 
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| were, according to the author, the main conditions which 
| bore on the construction of a submarine tunnel between 
England and France. He was satisfied that on geological 
grounds alone, it was in one case perfectly practicable, and 
in one or two others it was possibly so; but there were 
other considerations besides those of a geological nature, and 
whether or not they admitted of so favourable a solution 
was questionable. In any case, the author would suggest 
that, the one favourable solution admitted, it might be desir- 
able, in a question involving so many and such great in- 
terests, not to accept an adverse verdict without giving all 
those considerations the attention and deliberation which 
the importance of the subject deserved. ; ‘ 

Granting the possibility of the work in a geological point 
of view, there were great and formidable engineering diffi- 
culties; but the vast progress made in engineering science 
during the last balf century, led the author to imagine that 
they wou'd nt prove insurmountable, if the necessity for 
such a work were to arise, and the cost were not a bar. 


THE EFFECT OF STRESS ON METALS. 

Ix a recent number (vide page 305 of the present volume) 
we published an account of an apparatus for testing meta!s 
by torsional strain designed by Professor R. H. Thurston, of 
the Stevens Institute of Technology, and we at the same time 


gave some of the results obtained with it. A recent number | 


of the Scientific American contains the following additional 


information concerning some very interesting facts which | 
have recently been developed during Professor Thurston’s | 


researches. Our contemporary fays: 

“ During the recent visit of the members of the Academy 
of Science to the Stevens Institute, Professor Thurston too 
occasion to explain his researches and to illustrate the powe 
of bis device in exhibiting the action of the molecular forces 
under stress. After the session bad adjourned, a test piece 
was le(t in the machive under heavy strain, in order to de- 
termine if possible the existence of viscosity, which had been 
suspected in the metal. On examining the — twenty-four 
hours later, the investigator discovered, to his surprise, that 


not only could no evidence of yielding be detected, but that, | 


on his attempting to produce further distortion, an even 
grester resistance was offered than when the first stress was 
applied. The curve traced by the pencil, instead of being 
coincident with the line previously described, became parallel 
therewith, and some twenty per cent. higher above the axis 
of abscissee. 


“ Repeated experiment has confirmed this remarkable dis- | 


covery, and Professor Thurston considers that he has sub- 
stantinted the fact that metal, strained so fur as to take a 
permanent set and then left under the force-producing stress, 
actually gains ia power of resistance up to a limit of time, 
which in these experiments was about 72 hours, and to a 
limit of increase which has a maximum, in the best irons, of 
about 20 per cent. We need hardly point out the importance 
of this conelusion, which, though it has been suspected for 
some time by many engineers and men of science, is now for 
the first time detinitely proved. The result is of course 
negative, and necessarily completely upsets the common 
notion that metal continuously strained beyond its limit of 
elasticity loses ite strength. 

“ We understand that further experiments will be s ily 
made, so that we hope to be enabled before long to lay be- 
fore our readers more detailed information, together with 
copies of curves and other interesting results obtained. We 
note with pleasure that numbers of specimens of cast, 
wrought, and malleable iron, steel, and many other varieties 
of metal are beiog sent to Professor Thurston by prominent 
manufacturers in all parts of the country, so that the coming 
investigations bid fair, not only to add greatly to the already 
well-earned reputation of their author, but largely to the 
knowledge of the scientific professions.” 





THE LATE PROFESSOR DE LA RIVE. 

Ws reproduce from the Times the following mémoire of 
the late Professor De la Rive: 

“In our impression of the 29th of last month a telegram 
from Geneva informed the public of the death of Professor 
Auguste De la Rive, which occurred at Marseilles, on his way 
to the South of France, where he was proceeding for the 
benefit of his health. M. De la Rive's discoveries in science, 
and more particularly electricity, acquired him a European 
reputation, and by the political world of this country he was, 
| not many years ago, known and appreciated during his short 
| diplomatic career, when, in a moment of great emergency 
and apparent danger to his country, the Swiss Confederation 
intrusted him with an important mission to Great Britain. 
Born at Geneva, in 1801, of an aristocratic family, closely 
related to Cavour, living in affluence among the distinguished 
scientific and literary circle of that city, De la Rive had 


scarcely completed his academical studies when, at the age | 


of twenty-two, he was called to the chair of natural philo- 
sophy, and took his seat among the I’ictets, the De Candolles, 
aod Prevosts of that day. 

“It is beyond our province to describe the paramount in- 
fluence which De la Rive, together with his illustrious friend 
and colleague, the elder De Candolle, exercised for more than 
20 years on the Academy of Geneva. We must confine our- 
selves to a brief recapitulation of his researches; extending 
over a period of 50 years. De la Rive's high scientific re- 
putation is, as is well known, principally due to his dis- 
coveries in electricity ; but electricity is far from being the 
only subject which fell under his investigation. His first re- 
searches were on the subject of heat. rom 1825 to 1827 he 
wary d, conjointly with his friend and colleague, Professor 

arcet, several papers on the determination of the specific heat 
of the simple and some of the compound gases by the method 
of couling, and in 1828 he took advantage of a perforation 
extending to the depth of above 700 ft. in search of an 
Artesian well, to undertake, conjointly with the same friend, 
a series of experiments on the temperature of the interior of 
the earth. They constitute, as we believe, the first accurate 


results obtained on that sulyject, for Poisson, the celebrated 


French mathematician, adopted them as a basis from which 
he to deduce his well-known calculations on the 
tem ture of the earth’s crust. 

* But De la Rive, as we have said, was above all an electri. 
cian, and it is no doubt to his discoveries in that science 
that his great reputation is principally due. Scarcely 
more than half a century ago electricity was comparatively in 
its infancy, oceupying at most a chapter or two in the 
treatises of physics of that period. It has now become a 
vast science, and there are few of its branches, to the advance 
of which De la Rive has not more or Jess contributed. His 
researches in 1825 and 1826 on the chemical theory of the 
voltaic battery and on the properties of magneto-electric 
currents, prepared the wey to future discoveries. Electro. 
dynamics, magnetism, the relations of magnetism with dy- 
namic electricity, the propagation of electricity through the 
interior of bodies, the nature and properties of the voltaic 
arc, and the consideration of the various sources from which 
| electricity is derived, are subjects which have all successively 
| oceupied his attention. At a later period Dela Rive directed 
| his mind more particularly to the phenomena which aceom- 
pany the passage of electric currents through extremely 
rarified media. The resulis he obtained led him to a new 
theory on the cause of the aurora borealis; and when this 
theory was contested by some, he demonstrated its plausi- 
bility by exhibiting before a select audience at Paris, com- 
pose! principally of members of the Institute, a series of 
beautiful experiments, producing by artificial means the 
various principal phenomena whici characterise the aurora. 

“* Besides these original researches, many of which wo are 
| obliged to omit, De la Rive published, between 1853 and 
1458, a complete treatise on electricity and its recent wonder. 
ful applications, in three large octavo volumes, which, though 
not intended for a popular treatise, is comprehensible to all 
who have received a reasonable amount of scientific culture. 
This interesting work was immediately translated into Log- 
lish by Mr. Charles Walker, F.R.S., and both in France and 
in this country is still considered as one of the most complete 
treatises on this branch of physical science. 

“ One of the most interesting of De la Rive’s discoveries, and 
which soon became eminently practical, particularly in this 
country, appeared in a memoir published in 1840, in which 
| he first brought to light the results he had obtained by 

applying the electric force in a direct manner to the gilding 
| of silver and brass. De la Rive did not hesitate to make this 
discovery public, by communicating it at once to the 
Académie des Sciences, and thereby forfeiting all personal 
interest in its future application. His process, which was 
still imperfect for general use, was soon after taken up by 
Messrs. Elkington and Ruola, and through their improve- 
ments rendered capable of replacing in a great degree mer- 
eurial gilding. It was on the occasion of this discovery that 
| the great prize of 3000f. was awarded to De la Rive by the 
French Institute. 

“ De la Rive’s acquirements were not limited to science. 
His mind was open to every subject of interest ; his conversa- 
tion was animated and varied; his memory wonderfully 
retentive, and the charm and grace of his pen, when occa- 
sionally straying from the path of science, remarkable. [lis 
house near Geneva was for nearly half a century the centre 
of the highest scientific and literary society of Europe; and 
not only the learned, but the great and illustrious, pressed 
around him. He always followed with the deepest interest 
the politics of his country, and in 1860, when Savoy was an- 
nexed to the French Empire and the independence of the 
west of Switzerland, and more especially of Geneva, seriously 
threatened, it was to De la Rive that the Swiss Confederation 
intrusted the delicate task of laying before our Government 
the danger to which Geneva was exposed, and of obtaining, 
if possible, a fresh guarantee against further attempts in that 
direction. It cannot be said that his mission was com- 
— successful, inasmuch as the previnces of Chablais and 

‘aucigny were both annexed to France; but his efforts were 
not fruitless, and we may regard it asa tribute partly to his 
high character, and partly to his political savoir faire, no doubt 
also to the kind interest he inspired in high quarters, backed 
by the influence of the King of the Belgians—that, on his 
leaving England, a confidential note from Lord Palmerston 
was communicated to the Imperial Government, stating in 
distinct terms that any attempt to annex Belgium or Geneva 
to the French Empire would be regarded by England in the 
light of a casus belli. This interesting fact, alike honourable 
to the Swiss Plenipotentiary and to the Government to which 
he was accredited, of course remained unknown to the public, 
and but very few were then aware of the high service De la 
Rive had rendered his country. 

“It is hardly necessary to add that the highest scientific 

honours Europe can bestow were showered on De la Rive. 
He became member or correspondent of almost every scientific 








| society in Europe. About 1540 he was named Correspondent 
| of the French Institute, and in 1846, Foreign Member of our 
| Royal Society. Finally, in 1864 he attained the highest 
| honour to which a man of science can aim, by being nomi- 
nated one of the eight Foreign Associates of the French 
Académie des Sciences.” 





Tur Socrety or Tetecraru Exoitnsers.—This Society 
held their Annual Meeting on Wednesday the 10th inst. 
Mr. W. H. Preece, C.E., in the chair, the President being 
unavoidably absent from ill-health. The annual report of 
the President and Council was then read. The adjourned 
| discussion took place subsequently upon Mr. G. E. Preece’s 
paper “On Underground Telegraplis.” At the close of the 
ballot the chairman announced that Sir William Thomson, 
F.R.S., had been elected President, and the following 
members added to the Council: C. E. Spagnoletti; C. Y 
Walker, F.R.S8.; and Professor Williamson, F.R.S. Asso- 
ciates: Andrew Bell; Dr. A. Muirhead; and Lieut. Watson, 
R.E. The meeting having previously passed a vote of thanks - 
to the Institution of Civil Engineers for their kindness in 
allowing the Society to meet at their Institute, adjourned 








until Wednesday the 14th January. At the usual ballot 24 
new candidates were elected 
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THE SMITHFIELD CLUB SHOW. 

Tue annual exhibition of the Smithfield Club, which 
closes to-day, presents but few novelties so far as the show 
of agricultural m y and impl ts is concerned, but 
at the same time the collection is, at least, as numerous as 
usual. ‘The various exhibitors have preferred to place on 
view rather the standard objects of their manufacture than 
pew combinations for which the market would have to be 
found. The Exhibition at Vienna, so recently concluded, 
has, in fact, left the makers but little time, had they the in- 
clination, to produce novelties, and trade, in all the branches 
of manufacture represented at Smithfield, bas of late been 
in so flourishing a condition, that the necessity which 
stimulates invention has been wanting, Manufacturers, too, 
justifiably content, in very many instances, with the stan- 
dard to which they have brought their productions, and 
having earned sufficient reputation in shows and competi- 
tions at home and abroad, direct their special attention to 
i 
I 





provement in organisation and means of increasing their 


wers of production. The result of their efforts, as well 


as the increased care given to workmanship, is apparent in 
many of the chief exhibits at Smithfield, as we shall take 
occasion to notice further on. It is worth mentioning, too, 
that this year there is quite a large number of new exhibi- 
tors of agricultural implements, indicating the increased 
prosperity of the trade, and poiating at the attractions it 
possesses to the mauufacturer. 


It will readily be seen that the series of articles now in 
course of publication in this journal upon the agricultural 
machinery exhibited at Vienna will include a large propor- 
tion of the exhibits at Smithfield; we shall therefore, to 
avoid repetition, confine ourselves as far as possible, to a 
report of the novelties which have come under our notice, 
and which are either new, since the entries were made for 
the Vienna Exhibition, or which belong to manufacturers 


who did not exhibit there, 


Sream-PLovcnine ENGINEs AND TACKLE 
ENGLNEs. 


AND Tracrion 


Of steam ploughing engines, properly so called, the only 
two exhibitors this year are Messrs. John Fowler and Co., 
of Leeds, and Messrs. J. and F, Howard, of Bedford, 
ilthough several other portable and traction engines in the 
Iiall are sufficiently large to drive sets of roundabout 
tackle. The ploughing engine shown by Messrs. Fowler 
and Co. is rated at 16 horse power, and it closely resembles 
in its leading features the 14-horse engine exhibited by 


them at the Hull Show of the Royal Agricultural Society. 
This latter engine is illustrated by us on page 480 and 481, 
f the present number, and a reference to these en- 

ivings will enable us to describe the engine, and 
explain the chief differences-between that shown at 
Hull and that now at the Agricultural Hall. In the 
first place it will be noticed from the section on 
page 481, that the firebox is made with a semicircular 
crown, this crown being stayed directly to the outside shell 
as shown. This form of firebox reduces the number of 


tubes which can be got in, and so causes a slight increase in 
weight by increasing the water capacity of the boiler, but it 
has the advantage of tending greatly to prevent the formation 
of deposit on the crown, while a good depth of water can also 
be maintained over the latter, even if the engine is standing 
on sidelong ground. The bottom of the firebox also is in- 
clined downwards towards the front end, so as to facilitate 
the blowing off of the deposit from the space around the 
firebox. ‘The manner in which the bearings for the crank- 
shaft, &c., are carried is worthy of special notice, As will 
be seen from the various views, a kind of box is constructed 
of plates and angle iron, and is bolted to the top of the 
bviler above the janction of the barrel and firebox casing, 
the sides of this box serving as the point of attachment 
of the crankshaft plummer blocks, the spindle carrying the 
intermediate gear, and the standards for the clutch levers. 
In the engine shown at Hull, the crankshaft plummer 
blecks were wrought iron forgings; but in that now at the 
Smithfield Show they are malleable castings, one such 
casting forming the entire side of the box, at that side at 
vhich the vertical shaft for driving the winding drum is 
The gearing is of steel, and the clutch levers are 
very conveniently arranged. The engine is intended for 
vorking on the double-engine system—there being a single 
winding drum under the barrel of the boiler—and it is in 
every respect a thoroughly good job. 
Messrs. Fowler and Co. also show one of their 6-horse 
traction engines fitted with a feed water heater between the 
ler and the chimney. This heater is a cylindrical 
ising, into which the exhaust passes on leaving the cylin- 
r, this casing containing a coiled pipe through which the 
feed is pumped on its way to the boiler. The heater is 
intended to serve the double service of heating the feed and 
of acting as a reservoir, from which the exhaust is discharged 
into the chimney more uniformly and with less noise than 
under ordinary circumstances. The engine of which we are 
speaking has steel gearing, and is an excellent piece of work. 
Another exhibit at Messrs. Fowler's stand requiring 
special notice is a new set of roundabout tackle with a 
new balance plough. The roundabout tackle includes a 
ew form of windlass mounted on four wrought-iron road 
wheels, and provided with two rope drums running hori- 
zontally, each drum being provided with coiling gear 
similar to that fitted by Messrs. Fowler to their steam 





situated, 


made of this new pattern, and is somewhat heavy, this, 
however, will be remedied in all future windlasses, while, 
besides, several improvements and details have already 
been introduced. Messrs, Fowler arrange this roundabout 
tackle as follows: The windlass—driven from an engine 
by means of a coupling rod with universal joints, as 
usual—is placed at the centre of one end of the field to be 
cultivated, and the ropes are led off diagonally from the 
two drums to a pair of travelling anchors arranged to work 
along the two sides of the field respectively, The plough, or 
cultivator, is hauled to and fro across the field between 
these anchors, the line of ropes thus forming a triangle, at 
the apex of which the windlass is placed, while the culti- 
vator travels along the base. As the cultivation goes on 
the base line of the triangle of course approaches nearer and 
nearer to the apex. The anchors are constructed either to hold 
back or pull themselves forward according as the ground 
may require. It will be seen that in this arrangement the 
rope is merely coiled on and uncoiled from the drums 
and passed round the two anchor pulleys, and the whole 
arrangement is a very convenient one, and affords great 
facilities for setting to work. The new balance plough 
which Messrs. Fowler show this year, has a rigil frame 
combined with an adjustment for the width of the furrows. 
To attain this adjustment, the skifes are arranged so that 
they can be thrown out of the line of draught by wedges, 
the result being that the frame is placed at a greater or 
less angle to the line of the work, enabling the width of 
the furrows to be varied between 8 in. and IL in. The 
whole arrangement is excessively simple, and promises 
to be exceedingly good. The whole of the tackle exhibited 
by Messrs, Fowler, we may add, isjof thoroughly good work- 
manship. 

The traction engine, shown by Messrs. J. and F. Howard, 
of Bedford, is intended for working a set of roundabout 
tackle, and is of the same construction as the steam-plough- 
ing engine exhibited by this firm at the Smithfield Show 
last year, except that it is has no winding drum. One of 
the leading features in this engine is that the engine proper 
and the boiler are kept as far as possible di-tinct from 
each other. The boiler is of the locomotive type, with a 
short barrel of large diameter, while behind the firebox a 
couple of stiff frame plates are carried back to support the 
engine and footplate. The engine is placed horizontally on 
one side of the footplate with the cylinder at the hind end. 
The tank is placed below the footplate. We have already 
expressed our opinion of this arrangement, and stated that we 
do not consider the position adopted for the cylinder to be one 
consistent with very economical working on account of the 
difficulty in efficiently steam-jacketting a cylinder so placed 
and supplying it with dry steam; Messrs. Howard, how- 
ever, contend that any disadvantage in this respect is fully 
compensated for by the advaatage of keeping the en- 
gine distinct from the boiler, and thus relieving the latter 
of strains due to the working. We do not agree with this 
view, but it is only just to state that the engine exhibited is 
well made, and the various parts are very accessible and 
conveniently arranged. The shafts and gearing are of 
steel. In connexion with this engine M:ssrs. Howard also 
show photographs of their new self-coiling windlass, which 
they have brought out this season. In this windlass the 
two drums, which are mounted on an horizontal shaft, have 
a self-acting to-and-fro traverse, so as to insure the even 
coiling of the rope, the latter being led to the drums round 
suitably placed pulleys. The turning cultivator exhibited 
by Messrs. Howard is similar to that shown by them last 
year, and which we described at the time. Some improve- 
ments have, however, been made in matters of detail. The 
implement is a very ingenious one, the turning being effected 
by very simple means. 

Messrs. Aveling and Porter, of Rochester, occupy their 
usaal stand with one of their well-known 10-horse traction 
engines and one of their light 6-horse engines, the latter 
being mounted on a truck. The workmanship and design 
of both these engines is excellent, but wg notice no new 
details requiring description here. MF. C. Burrell, of 
Thetford, is also the exhibitor of a traction engine of his 
ordinary pattern, with chain gear, and a very well-made 
engine it is; while Messrs, Tuxford and Sons, of Boston, 
show a 6-horse traction engine of very similar pattern to 
that which they sent to the competition at Wolverhampton. 


PorTasLe AND Fixep Encrxes. 

With one or two exceptions, the leading makers of port- 
able engines have this year adhered strictly to their well- 
known patterns; and thus, although Messrs. Clayton and 
Shuttleworth, Messrs, Marshall, Sons, and Co., Messrs. 
Robey and Co., Messrs. E. R. Turner and Co., Mr. Burrell, 
and others, are all exhibitors of well-built portables, yet 
there is nothing in any of their engines requiring special 
description here. At Messrs, Ransomes, Sims, and Head's 
stand, however, their straw-burning engine ( Schemioth 
and Head’s patent) makes its first appearance at a Smith- 
field Show, while Messrs. Ruston, Procter, and Co., of 
Lincoln, alao exhibits an engine provided with a straw- 
burning arrangement. 

Messrs. Ransomes, Sims, and Head's straw-burner has 
already been fully described by us (vide page 357 of our 
last volume), and we need only state here, therefore, that 
the further experience with it fully confirms the good 
results which we have already recorded. Lately one of 
these engines has been tried for burning cotton stalks, and 


portant features of the arrangement that it is adapted not 
for burning straw merely, but also for consuming maize 
and other stalks, megase, &c. 

Messrs. Proctor and Co.'s engine we illustrate 
this week on page 485, and it will be seen on referring to 
our illustrations, that in addition to being fitted with the 
expanding stay between the cylinder and crankshaft 
plummer block and the new arrangement of stop valve 
which formed the chief features of the engine exhibited by 
this firm at last year's show, it is also provided with an 
arrangement of expansion gear adjusted by the governor, and 
with the ‘straw-burning arrangement to which we have 
already alluded. The arrangement of the expansion gear 
will be at once understood from our engravings, from which 
it will be seen that the governor raises or lowers the end of 
the valve rod in a slotted link which oscillates on a fixed 
centre, and thus by altering the stroke of the expansion 
valve, varies the cut-off. The straw-burning arrrangement 
is a very simple one, and will also be readily understood 
from our engravings. It consists, as will be sven, of a kind 
of hopper fixed to the back of the fircbox casing, the 
bottom plate of this hopper being curved and extending 
into the ash-pan as shown. ‘The ordinary firebars ar 
removed but the usual ash-pan is retained, the only alte 
ration made in it being that an air hole is provided on cach 
side to give access of sir when steam ie being raised. 
When fairly at work, the only air admitted is that which 
enters at the hopper with the straw, the air holes at the 
side of the ash-pan being then closed by hanging flaps pro 
vided for the purpose. The straw is fed into the hopper by 
hand, and owing to the curved form of the bottom plate it 
is projected into the firebox with the stalks well spread. 
The curved plate it will be noticed, does not extend qnite to 
the tube plate, a space being left through which ashes, &c. 
can fall down into the ash-pan. The bopper, it will be 
noticed, is provided with a flap which can be turned over 
80 as to close the mouth when the fire is to be extinguished, 
or when it is desired to prevent the entrance of cold air, if 
the engine is standing for a short time. When coal or 
wood fuel is to be used, the hopper is simply lifted off and 
the firebars and ash-pan door replaced, when the 
at once reconverted to the ordinary type. 

Now that considerable attention is being devoted to the 
question of straw-burning by some more convenient system 
than the old plan of making a pit in the ground, and 
placing the firebox of the engine over it, it is, we think, 
desirable that the Royal Agricultural Society should tak« 
some steps to ascertain the relative vulue of the different 
plans now before the public. Some vears have yet to elapre 
before the Society's next series of portable engine trials 
are to be carried out; but we see no reason why they 
should not organise, in time for their next year’s meeting 
at Bedford, a competition of straw-burning engines. As 
the number of competitors would probably be few, the 
the trials might be made very exhaustive without takin 
up too much time. The engines should, in any case, be 
worked to a good power—say, one and a half times thei: 
nominal (for it is only when doing a good duty that a 
difficulty is felt in maintaining steam by the combustion of 
straw), and they should be run for at least two hours, the 
the fuel supplied being of various qualities and conditions 
as todryness, &c, The evaporation of water also should 
be carefully noted, so as to separate, as far as possible, ( 
performances of the engines proper from those due to the 
boilers and the arrangements for straw-burning. Such a 
series of trials, we venture to say, would not only be of 
great value, but would be regarded with great, interest 
both here and abroad, while the determination of the rela 
tive advantages of the various plans would add another to 
the many services which the Society has rendered to scien- 
tifie agriculture, 

The portable engine which of all others in the show is 
characterised by the most numerous points of novelry, is 
decidedly that exhibited by Mesars. Alexander and Hoskin, 
of Cirencester. In the first place, this firm have abandoned 
the old form of firebox crown stays, and following the ex 

ample of many locomotive engineers, have made the firebox 
casing with a flat crown, and have stayed it direct to the 
crown of the firebox. The mode of constructing the firebox 
casing, however, differs from that usually adopted, the front 
and back plates being simply flat plates, while the plate 
forming the sides and top is flanged outwards to join the 
back and front plates, the joints with the latter being thus 
external flange joints. The firebox, too, is traversed by 
the steel tabes arranged in an inclined position, five on each 
side, one above the other, and at a short distance from the 
side plates. The inclination of the tubes is such that they 
rise towards the tube plate, and it is stated that so far as 
the experience hitherto gained with them goes, the circula 

tion through them is sufficiently rapid to keep them clear of 
deposit. The engine is also fitted with a feed heater 
(Alexander and Lansley’s patent), formed by coustructing 
the smokebox with a double shell, the feed water being 
pumped through the space thus formed, on its way to the 


en sie 18 


boiler. A baffle plate is fixed in the upper purt of the 
smokebox, to cause the hot gases to pass close to the inner 
surface of the double shell on their way tothe chimney, A 
casting bolted to the underside of the smokebox forme a 
receptacle for the deposit thrown down from the heated 


feed water—a cock being provided for blowing off the dk 
posit at suitable intervals—while the underside of this east 
ing forme a concave bearing surface for ihe spherical ceutre 








coughing engines. The windlass exhibited is the first 


with the greatest success. It is, in fact, one of the im- 


of the fore carriage. The engine is mounted on helical ste! 
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CONSTRUCTED BY M2SSRS. JOHN FOWLER AND CO., ENGINEERS, LEEDS, 


springs at the hind end, these springs being contained in 
boxes bolted to the firebox casing. Screw plugs, fitted to 


the top of the boxes, afford the means of relieving the 


springs, and lowering the engine down on to a solid bear- | 


ing when running. The ene 
linder connected to the 


has a steam-jacketted cy- 
rankshaft plummer blocks by 
wrought-iron stay bars, these bars being connected near the 
middle of their length by a casting, which supports the 
front ends of the guide bars. This arrangement is similar 
to that for some time past adopted by Messrs. Marshall, ex 

cept that the latter firm use a wrought-iron plate instead of 
a casting for the support of the front ends of their cuide 
bars, and they, moreover, extend this plate downwards, 
and attach it to the boiler, a connexion which is decidedly 
necessary in large engines, as the stays between the cy- 
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| linder and crankshaft plummer blccks are in such cases un- 
fitted to resist the thrust of the connecting rod on the guide 
bars. Messrs. Marshall also, as many of our readers will 
remember, employ wrought-iron brackets for carrying the 
crankshaft plammer blocks, and arrange the latter to slide 
in dovetail grooves at the tops of the brackets. Messrs. 
Alexander and Hoskin also employ brackets of boiler plate ; 
but instead of making the plummer blocks to slide in dove 
tail grooves, they obtain the freedom of movement neces- 
sary to accommodate the expansion of the boiler by pivoting 
each plummer block on a centre situated about a foot below 
the centre of the crankshaft. The “leg’’—as we may call 
it—of each plummer block is further steadied by bolting it 
between the two plates of the brackets, the bolts passing 
through oval holes in the plummer blocks, and the plates 
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of the brackets being kept from gripping the plummer 
block by ferrules placed on the bolts. Messrs, Alexander 
and Hoskin’s engine is fitted with a cross-armed governor, 
and altogether, as will be seen from what we have stated, 
it shows much originality of design—a rather scarce thing 
now-a-days—and has many points to recommend it. The 
workmanship of the engine exhibited is very good, and it 
has evidently not been specially “‘ got up” for show. 
Messrs. Clayton and Shuttleworth’s and Messrs. Mar- 
shall, Sons, and Co.’s, engines are, as we have already 
stated, of their ordinary patterns and usual exceHent finish, 
but we should state that the former firm are now applying 
their flexible wrought-iron crankshaft brackets to all their en- 
gines, while we cannot pass over the double-cylinder 14- 
horse engines showa by Messrs. Marshall without a word of 




















Dac. 12, 1873.] 


ENGINEERING. 


481 








STEAM PLOUGHING ENGINE, 


CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO., ENGINEERS, LEEDS. 
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This engine is fitted with the arrangement 


special praise. 
of wrought-iron crankshaft brackets and sliding plummer 
blocks connected by stays to the cylinders, and it is al- 
together an admirable engine for heavy work. 

The largest portable engine in the show is a double- 
cylinder 20-horse, exhibited by Messrs. Ashby, Jeffery, 


and Luke, of Stamford. The engine is fitted with link 
motion, has stays between the cylinders and crankshaft 
brackets, and has the longitudinal joints of the firebox 
casing double rivetted. It appears altogether a good strong 
engine, without any pretence of extra finish. Close to this 
engine, the Beverley Iron Company make their first ap- 
pearance at a Smithfield Show as portable engine builders, 
the engine they exhibit being a well-made portable, with 
steam-jacketted cylinder, and generally of an ordinary 
type. Almost the only special feature which we noticed in 
this engine was that the stuffing box for the stop valve 
handle, and the seats for the two safety valves, are combined 
in one casting. The engine shown by Messrs, E. R. and 
F. Turner, is of the type which they have now built for some 
time past, with piston valves and Hartnell’s governor, while 
Messrs. Holmes and Sons, of Norwich, Messrs, W. Eddington 
and Sons, of Chelmsford, Messrs. Wallis and Steevens, of 
Basingstoke, Mr. W. Foster, of Lincoln, Messrs. Barrow and 
Stewart, of Banbury, Messrs. Hornsby and Sons, of Gran- 
tham, and Messrs. Tasker, and Sons, of Andover, all ex- 
hibit engines of their ordinary types. Messrs. Garrett and 
Sons, of Leiston, also continue to be one of the very few 
firms now making engines with unjacketted cylinders. 

Of stationary engines a considerable number are ex- 
hibited; but we have nevertheless few novelties to describe. 
The stationary engine at Messrs. Clayton and Shuttle- 
worth’s stand is one of the established “sights” of the 
Smithfield Club Show, and this year the firm exhibit a 
magnificently finished 20-horse engine of the same general 
design as the smaller engines shown by them twelve months 
ago. The manner in which every little detail of this engine 
is worked out, and the excellence of all the proportions, 
render it a perfect model of designing, which all young 
engineers who have the chance should study carefully. 

Messrs. Ruston, Proctor, and Co., and Messrs. Robey and 
Co., both show their Vienna Exhibition engines, that of the 
latter firm being an example of extraordinarily high finish ; 
while Messrs. Tangye Brothers and Holman exhibit an 
example of their well-known horizontal engines, of which 
we have frequently had occasion to speak highly. The 
Reading Iron Works Company, too, are exhibitors of one of 
Mr. Vaughan Pendred’s “ nozzle” boilers, of which we be- 
lieve a number are now in use, while they also show examples 
of their usual types of stationary engines of various powers, 











| Messrs. Brotherhood and Hardingham are now making 
| these engines so that the connecting rods are always in | 











a similar pattern for their larger sizes. Messrs. Alexander 


| 





Works—a firm who this year make their first appearance 


and Hoskin, of Cirencester, of whose portable engine we | at the Smithfield Show—also exhibit in the gallery a 
have already spoken, are also exhibitors of a well made | couple of horizontal engines worthy of special notice, on 


fixed engine of neat design. 


account of their good workmanship, and also for the 


A short time since (vide page 92 of the present volume) numerous special points in their design. The larger of 
we described the new form of feed-water heater exhibited | these engines, which is fitted with an adjustable expansion 
at the Hull Show of the Royal Agricultural Society by | gear, patented by Mr. De Negri, we intend to illustrate 
| shortly, and as we shall then describe the engine fully, we 
being intended for heating the feed by the direct contact of | content ourselves with merely calling attention to it 


Messrs. Davey, Paxman, and Co., of Colchester, this heater 


the latter with a portion of the exhaust steam. This heater 
is also exhibited at the Smithfield Show ; but in addition to 
it we find Messrs. Davey, Paxman and Co. also exhibiting 
another new heater arranged so that the water may be 
pumped through it on its way to the boiler. This is an 
admirably simple heater, affording every possible facility for 
cleaning &c., but as we intend to illustrate it fully next 
week, we shall not attempt to describe it here, but shall 
merely say that it promises a very high degree of efficiency, 
while it is remarkably compact. Messrs. Davey, Paxman, 
and Co., are also exhibitors of their well-known vertical 
engines and boilers, of which we have frequently spoken in | 
these pages. 

In the gallery, Messrs. Brotherhood and Hardingham 
have an interesting collection of exhibits, these comprising 
several varieties of their three-cylinder engines, helical | 

} 
| 
} 
} 
| 


pumps, and Paragon pumps. The admirable three-cylinder 
engine of this firm has already been fully described by us; | 
but we should mention that these engines, in a very slightly 

modified form, are now doing excellent service driving | 
hydraulic capstans, &c., the London and North-Western 
Railway Company having decided to adopt them exclusively 
for this purpose, and arrangements having been made for 
their manufacture at Crewe. The engines are, in fact, now 
being applied to a vast number of purposes, and we see 
every probability of their still more extended adoption. 


compression, and the rods are thus reduced to simple struts 
between the pistons and the crank pin. This being the case, 
they are now made without any joint pins, the outer end of 
each rod being simply made convex, and abutting against 
a correspondingly formed cavity in the piston, while the 
inner end is hollowed to bear against the crank pin. A 
couple of light rings embrace the crank pin ends of the rods, 
and prevent them from getting out of place when steam is 
off. In the steam engines the rods are made of phosphor- 
bronze, and in the hydraulic engines of cast iron ; anything 
more simple than the whole arrangement car scarcely be 
devised. We should add that one of the eng..:. » exhibited 
is fitted with an exceedingly neat arrangement of expansive 


We have on former occasions commended the very neat | gear controlled by the governor, which has been devised by 


design of the small engines (from 1 to 4 horse power) made 
by this firm, and it is, we think, a pity that they do not adopt 


} 
Mr. Brotherhood, and which we hope shortly to illustrate. | 
Messrs. De Negri and Hermann, of the Hornsey Iron | 


here. Close by these exhibits, Mr. J. J. Lane, of Old 


| Ford, shows some of the remarkably cheap little engines 


which he has made his specialty, while some other so- 
called “cheap” engines are exhibited by Messrs. Ray, 
Mead, and Co., of Upper Thames-street, these latter being 
distinguished by the profound disregard of all principles of 
steam engine design which characterises their construction. 


AGRICULTURAL IMPLEMENTS, 


Turning, now, to a consideration of the agricultural imple- 
ments at Smithfield, we find comparatively little to bring into 
prominent notice. In ploughs, amongst a large number of 
good, and a few indifferent ones, we notice only two novelties 
by Messrs. Ransomes, Sims, and Head. One of them, when 
not used as an ordinary plough, may be employed as a 
potato-raiser, and we believe it has done good work, al- 


| though we should imagine it would be liable to damage the 


roots as it turned them out. Instead of the ordinary 
breast, one with coarse serrated teeth at the back is em- 
ployed for the purpose of breaking up the ground as it falls. 
fo the side of the beam at the back of the breast, runs freely 
upon a spindle a boss, carrying a number of bent and radial 
fingers. These, revolving on the ground bebind the breast 
as the plough advances, further breaks up the ground, and 
separates the potatoes, leaving them in rows upon the field. 
The implement, if efficient, has the merit of being extremely 
simple and cheap. The same firm show also a heavier 
plough, with a revolving ring mounted on the beam in a 
similar way, and with tines around its periphery. This 
acts as a light pulveriser, and, we should think, is a useful 
implement. We may also mention a useful double-furrow 
plough, with wooden beam and handles. With regard to 
the exhibits of Mesers. J. and F. Howard, of Bedford, and 
Messrs. Hornsby, both of which are extensive, we may 
refer our readers to the illustrated descriptions we publish 
on another page of the exhibits of this class made by both 
these firms at Vienna. 

The show of cultivating implements is a very poor one, 
and may be dismissed with a few words. It comprises 
a few horse hoes, clod-crushers, and cultivators. Amongst 
others, the clod-crusher of the Beverley Iron and Wagon 
Company may be noticed, although it is quite an old ma- 
chine. Its peculiarity consists in the cast-iron discs, which 
are mounted loosely, and independent of each other, upon 
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being 3 in. larger in diameter. But as the size of the serra- r fi 
tious in these are deeper than in the smaller ones, it follows | Messrs. Holmes and Son, of Norwich, show a speciality, but 
that the whele surface is equally acted upon, while an irre- | not a novelty, in a seed sheller, in which the feed is at the 
ular motion is produced due to the different diameters. A | side of the machine near the ground, and the drum and con- 
series of aide teeth are added to the dises, the more effectually | cave are placed at a still lower level, and in the axis of the 
to break up the ground. machine. The seeds pass from the drum into an elevator, 
Messrs. Holmes and Son, of Norwich, show a turnip| which takes them upon dressing riddles at the top of the 
ltivator of ingenious arrangement, but not of novel | machine. , 7 
n, in which two inclined spindles carry, near the We must not omit to mention the thrashing machine 
|, and at right angles to their axes, four radial arms,|of Mr. E. Humphries, of the Atlas Works, Pershore. 
1» of which bas at the end a curved blade, the lengths of | This maker, instead of using a following crankshaft for 


h are such that four spaces are left equal to the lengths | his shakers, attaches the end of the shafts upon which they 
a | 








blades. Rotation is given to the spindles by means | are mounted to coiled springs fastened to the outside of the 

t earing driven by the motion of the implement as | machine, at each side, the result being to give a much freer, 

it travels. The result obtained is to clear out bunches of | more elastic motion to the shakers, and to reduce the work 
turnips at regular distances. and wear upon the driving crankshaft. The barley awner 
\ i many drills and broadcasts are exhibited by all | in this machine is placed outside, and at the end; the ele- 
leading, and some inferior makers, but no points of | vator leads the grain into a tube, within which works a 


very good manure distributors, notably for liquid | awner, where it falls into a circular chamber, within which 
ilisers. Of these we may Mention that by the Beverley | revolves a set of light beaters further to clean the grain. 
fron and Wagon Company, consisting of a galvanised iron | The end of the awner next this chamber is partly closed by 
manure flows from the tank | @ diaphragm, an opening being left on one side. If it is 


ltw present themselves for special notice, and there are | creeper that feeds the grain along to the other end of the 





tank vump attached ; the 

the r “aT pipe into a wooden trough upon the ground. | desired to get the full benefit of the awner, the tube is 
A larger collection than usual of reaping, mowing, and | turned, so that the opening is at the top, and all the grain 
t { machines present themselves this year, the ex- | is forced through it by the creeper, but if the opening is at 
I f tt hief makers being similar to those shown at | the bottom, it flows with but slight impediment into the 

Vi 1. We may call attention to a decided novelty shown | chamber. 
Messra. Pickslev, Sims, and Co, consisting of a com- The chaff and turnip cutters, cake breakers, and mills are 
bined machine, and having inside each carrying wheel a| of course exhibited in profusion, and we cannot attempt 
i spur wheel of different diameter. At the back of | even to catalogue the names of the makers represented ; 
hine is a shaft, at each end of which is a pinion | We May, however, mention the large power chaff engines of 
a to one of the spur wheels. This shaft, together with | Mr. Maynard, Cambridge, which deal with large quantities 
the whole of the framing carrying the driver's seat, pole, &ec., | Of straw, and are adapted to cut three lengths. After being 
i to and fro along the main frame, according to | cut the chaff falls upon riddles, is sifted, and thence is taken 


} for mowing or reaping. The | to @ discharge by an elevator. 
es claimed for the arrangement are that the | In flour mills only one exhibit need be referred to, that 
brought up close to the machine, and that | of Messrs. Clayton and Shuttleworth. The design of this 
more room is available for the horses; against these must | mill, which is a double one, is extremely good, and it is 
be urged the increased weight, the additional strain upon | well adapted for export, being easily packed and erected. 
ral parts of the machine, and the alteration of the | The base plate is all in one piece, as is also the upper plate 
I f draught. As this is only the second machine manu- | just beneath the stones. Messrs. E. R. and F. Turner, of 
1 | Ipswich, show several mills, the largest with 36 in. stones. 
In the smaller sizes, the top stone is fixed, and the lower 


t 1 required, whether 


cutter bar can b 


red upon this plan, it is at present in an experi- | 


mental stage. The sliding seat of these makers is neatly 


irranged. It is secured to the draught pole by two bolts, | one revolves, means being provided to set the latter against 
and, by slackening these, the seat and pole can be shifted the upper one, with any degree of pressure required. 

to and fre, the bolts moving in slots made in the draught 

frame. The weight of the driver can thus be accurately MISscELLANEOUS Exnsits. 


uljusted. Finally, these same makers show a good method Messrs. Hayward Tyler, and Co., and Messrs. Tangye 
of attaching the fingers to the finger bar. Instead of plac-| Brothers and Holman, are, as usual, large exhibitors of 
ing them on the underside, they are bolted to the top of the | their respective direct-acting steam pumps, the stand of 
bar, so that the bottom presents a flush surface, and avoids | each firm containing a series of examples of different sizes 
ill chance of clogging and patterns. The “ Universal” pumps of Messrs. Hay- 
Mr. W. Brenton, of Polbathic, St. Germans, has a few | ward, Tyler, and Co., and the “ Special” pumps of Messrs. 
tails in reapers worth notice. He stiffens the finger bars | Tangye Brothers and Holman, have now both established 
by the addition at intervals along their length, of small | their reputation, and their characteristics are so well-known 
brackets, and introduces a pair of wooden coned rollers for | to our readers, that it is unnecessary we should speak of 
ling the cut crops fairly upon the table. One of these| them further. We also noticed at Messrs. Tangye’s stand 
lers is vertical and is placed at the end of the finger-board|a very neat and handy arrangement of pulley-blocke 
close to one wheel of the machine, the other is horizontal, | (Hewitt and Goff's patent), the upper block of a set of 
and is mounted in front of the edge of the table. By the | tackle being fitted with a self-acting brake which holds the 
combined action of these rollers, the corn falling from the | rope effectually, and prevents the weight from running 
knives against and upon the rollers, is laid more evenly | down. ‘The brake consists of a presser shaped so as to fit 
upon the table than it can be without their aid. The same | the outer surface of the rope over about one-fourth of the 

i 

} 

| 

| 





maker employs rubber bearing springs in the carriage of | circumference of the sheave, this presser being hinged at 
this machine to deaden the shocks upon the working parts. | its centre to a pair of arms which are pivoted to the frame 
We may also mention a vice table for holding the knife of the block below the sheave. If the free end of the rope 
bars, consisting of a light iron frame, on the top of which | is vertical the brake does not come into action, and the 

placed the knife bar, held in position by two jaws | lowering can thus be effected as usual; but if the rope be 
mounted on vertical pins, Beneath each of these pins is | inclined outwards or sideways, the contact with the presser 


placed a spiral spring, having a constant tendency to lift | causes the latter to be carried forward in the direction the 

the jaws, which are brought down in close contact with the | sheave is revolving, and the movement of the links which 

knife bar by a small lever turning around a screw. By | carry it, cause it to press on the rope, holding the latter 
arrangement the bar can be secured and released in a! securely. The arrangement is very simple and effective. 

it. Mr. Edward Wilson, of Grange-walk, Bermondsey, ex- 

In passing we may mention a neat contrivance by Mr. A, | hibits two of his disintegrating machines, one of these being 

Iluzhes, of Market Harborough, consisting of lifting fingers | specially arranged for grinding sugar for the use of con- 


which are attached to the finger plate of the machine, and, | fectioners, &c. In this machine, of which we have already 
t n advance, enter the lying crop, and help to raise it | spoken in this journal, the materials are disintegrated by 
on the cutters. These are employed in sets of five, and are, | coming into contact with a number of steel beaters rivetted 
we believe, largely used, with good results, | to the sides of a rapidly rotating steel disc, which revolves 

In thrashing machines there is considerable variety, but | within a suitable casing, having a serrated internal peri- 
no novelties, Messrs. P. and H. P. Gibbons, show good | phery. Convenient means aré provided for adjusting the 
degree of fineness to which the material is ground; but as 


rk in their machine, which is of peculiar form, having a 
we hope shortly to illustrate the machine fully, we shall 


transverse fan, that throws a blast against the end of the 
riddles, instead of beneath them, and blows the chaff off into | not describe it further here. Judging from the numerous 
i side discharge. From the riddles the grain descends tone 9 samples exhibited, the machine is a very effective one. 

the elevator chamber, and is raised to the upper part of the Amongst the miscellaneous exhibits, the one most worthy 
machine, where it enters the barley awner, which is ex-| of notice from its originality of design, is that of Mr. S. 
tremely long, and conveys the grain into the dressing | Wilkerson, of Bassingbourne, Royston. It is an apparatus 
riddies, served by a second fan, and from which the grain is| for elevating and discharging sacks of grain, and was 
led off into the sacks. A discharge, however, is provided | awarded the silver medal at the Royal Agricultaral 
close to the elevator, so that the grain may be removed | Society’s Show at Hull, where it was exhibited for the 
without passing through the awner or dressing riddles. The | first time. A description of this machine will be found in 
win fan is driven by bevel gearing. page 41 of the present volume. 

Messrs. Nalder and Nalder show excellent work in their Finally, we may mention a reliable and efficient little 
thrasher, which is a fast-working machine, but has no| machine for gumming labels, shown by Mr. John Clinch, of 
novelty in detail. The same may be said of nearly all the| the Lake Brewery, Douglas. The machine consists of a 

er makers, whose machines we have already described | wheel with a broad face, the lower part of which runs 
in coonexion with the Royal Agricultural Society's Show | within a trough of gum-water. Above the wheel is placed 
at Cardiff, or sinee that date. Messrs, Clayton and Shuttle- | a box holding a stock’ of labels, which are fed by suitable 
worth, in common with several other makers, show astraw| mechanism upon the wheel, the lower surfaces being 
elevator, similar in all respects to the one described in our ‘ gummed as the wheel revolves. The labels are then led off 











mm ‘ tain shaft, being of different size, each alternate one | columns as exhibited at Vienna, and the same may be said | by strings to the side of the table upon which the machine 
of their thrashing machine, which is excellently finished. | stands, and applied at once, or dried, as may be desired. 


The inventor claims that 240 dozen labels may be gummed 
and applied per hour. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Another Reduction in Wages.—The Parkgate Iron Com- 

ny, whose very large works are situate near Rotherham, 
ollowing the example set by John Brown and Company, 
Sheffield, are taking steps to reduce the wages of certain 
classes of men in their employ. A fortnight back they gave 
notice of a reduction of 25 per cent. to their engjnemen and 
hammermen. Some of these accepted, others left work alto- 
gether. A few labourers have also been paid off. The 
puddlers and millmen are, it is stated, on short time, and are 
seeking to obtain, if they possibly can, full work from now 
up to Christmas. 

Transfer of Renishaw Colliery.—It is stated that the 
Renishaw Colliery, situate near to Eckington, has been trans- 
ferred from Mr. Appleby to the Chesterfield and Boythorpe 
Colliery Company (Limited), for a consideration rumoured 
at over 50,0001, 


The Midland Institute of Mining Engineers.—At the 
usual monthly meeting of this Institute, held at Barnsley, the 
merits of the various coal-cutting machines were discussed, 
and a committee of twelve members was appointed to test the 
question more thoroughly. A paper on underground fires in 
collieries was read by Mr. James Hopton, and Mr. Samuel 
Firth read an able paper on “Universal Rail Gauge for 
Colliery Workings.” He suggested 2 ft. as the gauge, but 
any gauge between 21 in. and 30 in. might answer very well. 
The question of securing suitable buildings as the head- 
quarters of the Institute was also discussed. 

Mining Operations near Drighlington, &c.—The Great 
Northern Railway Company has raised the platforms at 
Drighlington, Birkenshaw, Laister Dyke, &., in order to meet 
the new levels of the line, which has had to be raised in 
places where subsidences had taken place owing to mining 
operations in the locality. 


The International Bridge.—The cost of this great bridge is 
about 350,000. In consequence of unexpected difficulties 
and accidents, the work has not been a source of much profit 
to the contractors, Messrs. C. S. Gzowski and Co., of Toronto. 
The bridge has been leased for 20 years to the railway com- 
panies, which will run trains over it, and which comprise 
the Great Western of Canada, the New York Central, the 
Grand Trunk of Canada, the Canada Southern, the Erie, &. 


Some New Colliery and other Enterprises —A new 
colliery is shortly to be sunk at Hoylandswaine, near Barnsley 
At Hoyle Mill sinking operations are in hand, and at the 
Oaks pit a new pumping shaft is being sunk to a depth of 
over 100 to the present one being out of repair. At the 
Elseear Works a fourth blast furnace will shortly be ready 
for blowing in, and at the Milton Works a second one is 
progressing towards completion. An additional furnace 
is nearly finished at the Thorncliffe Works, near Sheffield. 





NOTES FROM THE SOUTH-WEST. 
Bristol Channel Shipwrights.—The differences between the 
shipwrights of the Bri 





ristol Channel and their employers, 
which have been protracted through a period of nearly three 
months, are now adjusted. A continuance of the strike 
during the remainder of the winter would have involved very 
serious consequences to masters and men. 


Great Western Railway.—The Great Western Company 
contemplate “pplying for powers to construct a railway from 
near Pontypool to a junction with the North-Western at 
Blaenavon. The new line will, to a great extent, be almost 
parallel with the Monmouthshire, only that the latter runs 
through the valley, and the former will be some hundreds of 
feet above. 


Pontypool — Pontnewynydd Works.—There is not the 
least foundation for a rumour which has gone forth that 
these important works are likely to be closed. On the 
contrary, arrangements have been made for carrying them 
on more vigorously than ever. Hitherto they have been 
conducted as a separate branch, but Mr. Henley has now 
determined to combine the management of them with that 
of the North Woolwich Telegraph Works (steel and iron). 
Mr. Harvey, who is general manager at Woolwich, will not 
reside at Pontnewynydd, but will come down twice a week 
to superintend; and the proprietor, Mr. Henley, will 
himself come down once a month, with Mr. Rogers, the 
head cashier from the London office, to see how affairs are 
earried on. 

Monmouthshire Railway.—This company has commenced 
running a train between Newport and Blaenavon fitted 
with Barker’s hydraulic brake. 


Landore Steel Works.—There has been a serious dis- 
turbance at the Landore Steel Works, which threatens to 
culminate in a suspension of labour unless matters speedily 
assume a more peaceable aspect. It appears that a demand 
was recently made by the enginemen and firemen for certain 
alterations in their nominal hours of labour. The employers 
acceded to the request of the men on that occasion, but sub- 
sequently some unpleasantness between two of the men and 
a manager of the works resulted in the former being sum- 
marily discharged. Thereupon the society men sent in their 
notice, and the managers employed a number of non-society 
hands in their place. This decisive step seems to have so ex- 
asperated the unionists, that they broke out into open re- 
bellion, and made an attack upon the new comers. During 
the affray, several of the men and one of the managers were 





injured. Proceedings have been instituted against one of the 
offenders. 
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NOTICE TO AMERICAN SUBSCRIBERS. 


In consequence of the great increase in our American con- 
nexion, we have found it neccessary to establish a branch 
office in the United States. Communications may in future 
be addressed to Mn. Groner Epwarp Harprne, C.E., 
of 52, Broadway, New York, who is our accredited re- 
presentative. 

In answer to numerous inquiries, Mz. Cuantes GILBERT 
begs to state that Subscribers in the United States can be 
supplied with “ ENGINEERING” from this office, post 
Sree, for the sum of 11. 14s. 8d. ($8.52, gold) per annum, 
payable in advance. Subscriptions (payable in advance) 
Sor this Journal (delivered post free) will also be received 
by Mr. Harpina, at the New York office above mentioned, 
at the rate of $9.30 present currency. 


NOTICES OF MEETINGS 

Tue INstTrITUTION OF CiviL ENGINEERS.—Tuesday, the 16th of 

December, at 8 p.m. Discussion upon Mr. Prestwich'a Paper. 
the Geological Conditions affecting the Construction of a 
Tunnel between England and France.” 

Tue METEOROLOGICAL Socrgty.—At the Ordinary Meeting of 
the Society, to be held by kind permission of the Council of the 
Institution of Civil Engineers, at 25, Great George-street, West- 
minster, on Wednesday, the 17th inst., at 7 p.m., the following 
papers will be read: “On an Improved Form of Aneroid for De 
termining Heights, with a Means of Adjusting the Altitude Scale 
for Various Temperatures.” By Rogers Field, B.A. F.MS. “ On 
the Atlantic Hurricane of August 20th to 24th, 1873." By Captain 
Hf. Toynbee, F.R.A.\S. “ On a Mercuria) Barometer for the Use 
of Travellers; filled by the Spiral-Cord Method.” By Staff-Com- 
mander C. George, R.N. 


















Civ. AND MECHANICAL EnGrnegrs’ Soctety.—Friday, Decem- 
ber 19; “On the Drainage of Towns, by Mr. C. W. Whitaker. 
- : ee — 
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WATER SUPPLY AT LIVERPOOL. 

[x one of those masterly addresses by which 
Canon Kingsley has made himself famous, he re- 
cently observed, at a meeting intended to promote 
the opening of baths and wash-houses in the east of 
London, that he was ready to work as long as he 
lived to effect the better use, and the more careful 








as much water as was wanted in England fell 
annually from the skies, while but one-twentieth of 
it was utilised. This observation afforded an ex- 
cellent introduction to the analysis of a report by 
Mr. George Deacon, borough and water engineer, 
on the measures which have been adopted at Liver- 
pool for the prevention of waste, and the restora- 
tion of constant service in fourteen districts which 
had been selected for determining experimentally 
several important questions. The districts chosen 
comprised 5403 houses, with a population of about 
31,000 persons. 

Great care was taken to insure results that could 
be relied on. In each district a meter was fixed on 
the main pipe to register the amount of water that 
passed, and its index was taken, as a rule, at 6 a.m. 
and 6 p.m., but occasionally at hourly intervals. 
Its indications thus afforded a means of estimating 
the local habits of the consumers. The intermit- 
tent system of supply was first tested, and subse- 
quently that of constant service. By carefully 
tabulating the results, a kind of indication was 
afforded of the places at which waste most prevailed, 
and such facts were followed up by sending round 
inspectors, who had to examine in detail all the pipes 
and fittings of each house, number its residents, and 
otherwise to gather facts bearing on the objects in- 
vestigated. At night inspectors were employed to 
detect external indications of waste, either by pipes 
or stopcocks, or into the sewers, the latter affording 
valuable hints in the detection of wilful or careless 
waste on the part of the consumers. From the 
information thus carefully gathered, it was found 
necessary to take up in the fourteen districts up- 
wards of 65,000ft. of lead piping, replacing it by 
80,580 ft. of new pipe of much stronger character. 
Stopcocks were fitted to the new piping, so that the 
supply, in case of an accident, could be cut off in 
the street. The new piping was attached to stand- 
pipes in courts, and used in relaying service pipes. 

The system of night inspection was productive of 
great advantage, the stillness of that time allowing 
the slightest escape of water to be heard by its 
trickling. On an average 15 cases were reported 


from pipes; 103 from badly-acting ball-cocks, no | 
less than 85 from cocks being left open, and the re- | 
mainder from a variety of other causes, including | 
defective stand-pipes, hydrants, &c. As already | 
mentioned, the water running into the sewers led to | 
much discovery of waste. The defects found b 
house-to-house inspection numbered 2665, of whic 
1232 arose from defective pipes, 555 from water- 
closets, and 718 from cocks and ball-cocks, while the 
total number of repairs effected by the inspectors 
amounted to 3076. 

An interesting and highly important series of 
investigations was made in regard to the consump- 
tion of water in houses of different classes. <A 
meter fixed in a house rented at 25/. per annum 
gave a rate of consumption of 46 gallons per head 
per day. All the fittings appeared quite satis- 
factory, but on careful examination it was found 
that the valve of the water-closet cistern leaked, 
and caused a constant loss. On this being repaired 








under the former constant supply, 35.55 gallons ; 
and under the present improved constant supply, 
13.32 gallons. ‘The average saving in the districts, 
by the new supply on the former intermittent 
system, was 6.27 gallons per day per head, or 
71,000,000 gallons per annum, and on the former 
constant system 20.23 per day, or about 229,000,000 
gallons per year, showing, at 9d. per 1000 gallons, 
& money saving of 2662/. on the intermittent, and 
8587/. on the former constant supply. These facts 
are of the highest importance, not only to water 
companies, but also to consumers, for it is evident 
that the present high price charged for water may 
to a large extent be ascribed to the enormous 
waste, which necessitates a much larger amount of 
pumping, and consequent use of coals, labour, &c., 
than is actually required. The waste between | 
a.m. and 4 a.m. through leakage, &c., was greatly 
reduced by the new system, as evidenced by com- 
parative night-readings of meters, when the popu- 
lation was all at rest. 

The result of the investigation into the causes of 
waste, showed that the leakage from the street pipes 
bore a small proportion only to the total. The 
chief sources of waste were the private pipes and 
fittings, which were all either too light for the 
i tn or unsound joints, &c. Despite all that 
1as been effected in the 14 test districts, there were 
$52 closets and about 2000 taps defective, which of 
course rendered the apparent consumption higher 
than it need be. In the districts in which the 
greatest number of alterations in private pipes and 
fittings have been made, the minimum consumption 
has been reached. The better class of houses, for 
obvious reasons, show a higher consumption than 
those of a humbler character. 

Considerable difficulty arose in the construction 
of a meter which should indicate at any moment 
the actual amount of water passing through the 
main. ‘The ordinary piston meter only afforded a 
register of the total t at had passed between any 
two observations, The engineer, however, has suc- 
ceeded in making one which has many advantages, 





| Its cost is only one-fifth of the piston meter; it 
nightly by two inspectors, and the defects were | can be fixed also at much less cost ; it registers on 
remedied on the following day throughout the 14/a diagram the quantity of water flowing through 
test districts. In a total of 1507 defects, 345 arose|the main at any moment; it distinguishes the 
from defective cocks; 223 from water-closets; 465 | variable waste due to taps and other fittings being 


out of order or from constant waste by leakage of 
pipes ; it indicates distinctly, by a diagram, a a 
period of seven days, the closing and opening of 
every tap in houses of a district having a popula- 
tion from 1000 up to 2000; it is equally sensitive 
at high and low pressures ; and has numerous other 
advantages, fitting it for the purposes already re- 
ferred to. 

In concluding his report Mr. Deacon states that 
under the intermittent system, the average daily 
consumption per head, including all water sent from 
the mains, except that furnished by meter for trade 
purposes, was 24 gallons. In the 14 districts of 
low-class property the average of intermitiont 
supply was 19.59, but the present constant system 
has reduced that to 13.32 gallons. It appears that 
in office property the consumption is much above 
the average, although three-fourths of the clerks, 
&c., use water eleevhere. The limited powers of 
the Corporation have enabled them, at present, to 





the average daily consumption was reduced to 7} 
gallons per day. In another house rated at 102, 
the consumption varied from 70 to 7 gallons per | 
head daily. ‘This strange variation was ascribed to 
the use of a common tap to the closet. On the | 
erection of a properly constructed cistern, the daily | 
consumption was brought to the constant amount 
of 12 gallons per head. Some remarkable facts | 
were discovered in regard to the supply to offices. | 
In one range of such buildings, the consumption 
was 80 gallons per head daily, and in two others 
23 and 32 gallons respectively. ‘This extraordinary 
consumption was due to waste in the urinals and 
water-closets ; but by care on the part of the in- 
spectors the consumption was at last reduced to 
214, 13, and 204 gallons daily. ‘The tenants were 
simply clerks and others employed only a portion 
of the day in each place, no domestic or other work 
being carried on. : 

The preceding facts are highly instructive, and 
deserve the careful attention of all interested in 
water supply. Mr. Deacon affords further details, 
arrived at by the most careful investigation. Under 
the head of results obtained in the 14 test districts, 
it appears that with a population of about 30,000, 
the average of consumption per head daily under 





storage, of water. He remarked that five times 





the former intermittent supply was 19.59 gallons ; 


effect but little of the improvements which have 
been shown can be carried out, but they are about 
to seek Parliamentary powers that will overcome 
the difficulty. 

In a report contained in some sixteen pages, Mr, 
Deacon has condensed a series of facts and ohserva- 
tions whose value. can hardly be over-estimated, 
At the present time there are many towns in the 
United Kingdom in which a new water supply is in 
course of creation, or improvements are being 
carried out. A perusal of this report - the autho- 
rities of such places cannot fail to be of advantage, 
Mr. Deacon has satisfactorily shown that a carefully 
devised system of constant supply is by far the 
most economical and generally useful. ‘This result 
was soon discovered after the new supply from 
Loch Katrine was introduced into Glasgow, and 
also in other places. At one time water companies 
steadily opposed the constant supply, under the 
impression that it would entail on them heavy loss. 
But experience has shown that such an idea is a 
complete fallacy, provided that proper precautions 
are taken in regard to joints, fittings, &e. Under 
the intermittent system, now all but universal in 
London, the loss must be enormous, But our great 
companies have so complete a monopoly of supply 
that they have little inducement to economise, 
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having probably the fear that if any great improve- | the wood sides of her victim, was found to have | was gone; but who is to say that the Northfleet 


ment were adopted, the savings they would effect 
might lead to an agitation for reduction in price. 
Many of our northern cities have wisely placed both 
the water and gas supplies in the hands of their cor- 
orations, in the election of which every ratepayer 
ia an interest. Consequently the entire popula- 
tion has virtually a control over the production and 
supply of these two essentials of modern life. In 
London, on the contrary, we have to depend on 
private enterprise, over which no control can be 
exercised, except by an Act of Parliament, to get 
which is a work of enormous cost in money and 
time. When got, the powers often lay dormant, 
and if put into exercise are eventually extinguished 
by amalgamations, and other devices resorted to by 
these companies for their mutual protection, and at 
the expense of the public interest which the y were 
created to preserve. 
COLLISIONS AT SEA. 

Tut Murillo, of which we this week publish a 
two-page engraving, as well as a section on the 
present page, had only just passed through the 
final stage of the proceedings taken against her 
for the destruction of the Northfleet, and with it the 
dreadful catastrophe which happened off Dungeness 
was fading from the public mind, when the scarcely 
less appalling news of the sinking of the Ville du 
Havre by the Loch Earn in mid-ocean was an- | 
nounced. 

In the former disaster, an iron steamer under 
way struck a wood sailing ship lying at anchor, 
and sunk her in somewhat more than half an hour. 
In the latter, an iron sailing ship under way 
struck an iron screw steamer also under way, and 
sunk her in ten minutes. The Murillo,* after piercing 


* The Murillo isa “parabolic” boat, built in 1866 by the 
then firm of Messrs. Randolph, Elder, and Co. (now Jobn 
Elder and Co.), of Glasgow, to the specifications of Messrs. 
Smith and Leask, naval architects, Dublin. Her registered 
dimensions are: Length, 205.5 ft.; breadth, 30.5 ft. ; depth, 
17.9 ft.; tonnage, 871 tons, B.O.M. She has a pair of | 
direct-acting engines with cylinders 40 in. diameter and | 
80 in. stroke, and is fitted with tubulous boilers. 


been unscathed, while the Loch Earn was so seriously 
damaged that she could not be kept afloat many 
days. In the remarks which follow we do not 
purpose discussing the causes which brought about 
the collisions, nor the means which should be 
adopted to endeavour to prevent similar ones in the 


future, and we equally avoid the harrowing details | 


of the scenes which occurred, and the numbers of 
human lives lost upon each occasion, Our object 
is rather to discuss some of the lessons to be learnt 
from the results of these two fatal cases of collision. 


In both, the vessel struck received the blow amid- | 


ships, and, as far as is known, very nearly square to 
her side, In the case of the Murillo the evidence 
appears to show that at the time of collision she 
could not have been moving at a greater rate than 
3 or 4 knots an hour, whereas the Loch Earn is stated 


to have been making 10 knots an hour; and it does | 


not appear that the Murillo actually drove her bow 
any distance through the Northfleet’s side, but the 


Loch Earn appears to have driven her bow some | 
10 ft. or 12 ft. through the side of the Ville dau | 


Havre, and to have carried in the side for a length 
of 20 ft. or 25 ft. Hence the difference in the time 
the two vessels took to go down. Probably the 
Murillo’s stem struck the side of the Northfleet 
between the wood timbers and cut into her side 
sufficient to let the water pour in through the outer 
planking and down into the hold between the 
frames, as it does not ge that the side was 
driven in, or that the inside planking or lining was 
broken through, and this view is supported by 
the length of time the Northfleet floated after the 
collision, and the slow rate of speed at which the 


Murillo was moving, and the time her engines had | 


been reversed before she struck. This is important 
if we endeavour to judge from the two collisions 
under notice, any comparison between the relative 


strength and safety of wood and iron vessels. It | 


is within the bounds of probability that had the 
Northfleet been struck as she was by daylight she 
could have been kept afloat; whereas, from the 
moment the Loch Earn crashed through the side of 
the Ville du Havre all hope for the latter vessel 





would not have sunk quite as suddenly if the 
Murillo had been going 10 knots an hour instead of 
|4 or 5 knots? ‘The point at which we arrive is 
| that immunity against the iron stems of the thou- 
sands of modern iron vessels afloat is not to be 
| found in the strength we make ships’ sides, either of 
wood or iron, but in the adoption of water-tight 
bulkheads to such an extent as to enable the vessel 
struck to remain afloat with one compartment 
broached, It seems almost impossible to avoid the 
| conclusion that in large passenger and emigrant 
ships this should be insisted on by the Government. 
In the ordinary run of cargo-carrying merchant 
vessels it is searcely of suflicient importance to 
| justify Government interference, because the 
| number of people on board is few, and they can 
' and do generally escape in the boats or to the other 
vessel ; but in these enormous passenger steamers, 
| some of which are fitted to carry a thousand people, 
| besides the crew, and in those vessels fitted to 
carry some hundreds of emigrants, the con- 
sequences of a collision are dreadful to contemplate, 
and have been but too horribly brought home 
to us. In the early days of iron shipbuilding 
water-tight bulkheads were considered a necessary 
part of an iron vessel; but owing to their 
great interference with the stowage of cargo they 
are now fitted only to a limited extent. In sailing 
ships it is customary only to fit one near the bow, 
called the collision bulkhead, and this, which is said 
to have kept the Loch Earn afloat so long, was pro- 
| bably the only one in the ship. In steamers it is cus- 
| tomary to have one near the bow as in sailing 
ships, one near the stern, and two near the middle 
of the ship, which shut off the engines and boilers 
from the fore and after holds, which take the 
cargo, 

The holds, however, in large steamers are 80 
enormous that for purposes of safety there may as 
well be no water-tight bulkheads at all amidships, 
as to have them fitted only as at present. The 
question of enforcing a proper division of passenger 
vessels into water-tight compartments has often 
been discussed, and the sad disaster of the Ville du 
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STRAW - BURNING PORTABLE ENGINE, AT THE SMITHFIELD SHOW. 


CONSTRUCTED BY MESSRS. RUSTON, PROCTOR, AND CO., ENGINEERS, LINCOLN. 
(For Description, see Page 479.) 
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Ilavre has once more directed public attention to it. | in London. The present notice embraces those de- a large hotel at their St. David's Station in Exeter. 
We hope it will lead to effective measures being | posits which are more or less connected with our ‘This will certainly be appreciated by the travelling 
undertaken to remove one of the most glaring, and | provincial systems, as well as those for independent public, inasmuch as hotels are neither too numerous 
most easily remedied, dangers of those who have to | lines. Looking westward, we first find the Bristol | nor too convenient in Exeter. The Exeter and 
cross the seas in the large passenger ships of the | and Exeter Company proposing to construct a Crediton Company are applying for powers to 


present day. | branch from their line at Stoke Canon to Silverton, widen their line, and to lay down additivnal rails 
——— 7 | Devon. It is to be a narrow-gauge line, and to be on the Bristol and Exeter Railway. There is a 
RAILWAY PROJECTS FOR 1874. | worked as a light railway; there is, moreover, a proposition for a railway from the Bristol and 


We last week directed attention to suck railway | proposition to lay down narrow-gauge rails along Exeter line at Bedminster to Winford and Chew i 
schemes as affected the metropolis, and those con- | a portion of the main line for working the Silverton | Magna; the portion of the line between the two 
nected with our leading railways having termini | traffic. The same company are proposing to erect | latter places isto be alight railway. ‘There are two 
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schemes for lines in the Valley of the Exe ; l,ja series of 
or the northern scheme, proposes a railway from | ¢ heshire 
Devon and Somerset at Morebath, Committee 


‘Tiverton to th 
and another between the Tiverton branch line and | s¢ veral bra 


the Bristol and Exeter Railway. ‘The second, or| In the B 


southern. scheme is for a line from Tiverton to the | Lichfield J 
viations of 





Exeter and Crediton Railway at Newton Saint-Cyres ) 

and another from Thorverton on the prop sed line | the Wolv: rhar 

to the Bristol and Exeter tailway at Stoke | Railway at Sutton Coldfield 
( n. The Devon and Cornwall Railway Com- | Wolverhan 


| y are seeking powers to construct a lir | the Grand . 
from their Western Extension Railway at Bridge- | Brewood. 
le east to Bude Haven. The Devon and Somerset | The dey 


osits in connexion with Iri 


lines from the Glazebrook Station of the | cepting for the fuel and the molasses. They de- 
lines to Wigan. The Cheshire Lines|rive, also, many other local benefits, Duane 
are applying for powers to construct the rasping-houses established under the new 
nch railways in Chester and Lancashire. | system, there is one placed at an elevation of 109 
irmingham district the Birmingham and | metres (328 ft.) that would be quite inaccessible 
unction Railway Company apply for de-|for the carriage of beetroot by ordinary methods, 
their authorised line and for a branch to | In this case the transport of the juice of 100.00 0 
hampton, Walsall, and Midland Junction | kilogrammes of beet plants (98 tons) in 24 hours 
Brewood and| only requires a three-horse engine. Among the 
ypton Railway is a proposed line from | results of this method on a large seale, is th, 
Junction Railway to Engleton-lane, in | poset ty of doing mechanically what in small 
t ries must be done by hand, for example, t} 
working with lime used for cla fying. The adop- 
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| 
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' mpany, finding their station « nmodation at} eleven in number, whilst those for ind only | tion of “larg apparatus for crushing, &c., does not 
Barnstaple, Fast Austey, and Mor h, inadequate | 4mount to five, } eareage i: re ol gr svennetnd papgensaiiees number of workmen. At Cambrai ther 
to their requirements, are apply for powers to en- | With our n haan lines which « nsiderably increase | 18 a coppe r vessel which has an evaporating surf 
large and improve their st ' Cornwall] | the latter total. It will thus be seen that although the | of 4000 square metres (4784 square yards) and a 
and West Cornwall Railways are p1 ne new | railway deposits for the Session of 1874 do not pre- | ¢ ypper boiler 5.5 metres (18 ft.) in diameter, cap- 
branches to Bodmin, and up the Va of t Fal | sent any very striking features, there are some use- | a le of containing 650 hectolitres (14,300 gallons). 
river to Ratew, as well as to widen and otherw ful lengths of line amongst them. One noteworthy} The expense of establishing a factory for eac! 
improve their Hayle bt Phe Fal Valley Rail- | fact is the growing tendency to construct branch | thousand kilogrammes of beetro t is reduced, ¢ 
way schame « fa f the Ratew nch | lines and feeders on the light system, a policy which | the cost of the conveyance pipes for th juice a 
of the Cornwall mineral 1 y to St. Ju 1 it is to be regretted was not adopted long ago. the rasping-house; and generally all items of cost are 
a} to St. Just Pool 1 a connexion 7 decreased by the enlargement of the works, ‘The 
( wall Railway at the Coombe Valley \ pipes are usually laid as a matter of precaution 
furning northwards find the ¢ } UNDERGROUND CONVEYANCE OF _/about 0.8 metre or 2 ft. 8 in. below the surface of 
‘ npany proposing devia ns of some of the BEETROOT Jil ICK. the ground. The pul lic authorities have civen 
lines autl sed by th Act obtained during last THE und rround transn on of the juice of the every help in carrying out the subterranean system 
Session. The same company join the North British | beet, wl sh fn the chief source of sugar in France, | i regard to rij ght of way, &e. 
( pany in applying for powers to construct a/ was for the first time employed in 1866, and has A manometer placed on an air receiver attached 
junction line at Wester Dalry, ! Edit g I) nce caused great modifications and improvements haa the rasping apparatus indicates the initial pres- 
hire and Yorkshire Co ny proj tolin tl details of its manufacture. M. Linard, | 8¥re, and would at once show if any rupture took 
anaki branch line to Great Crosby, near Liver- | t . r of the plan, has r tly reported on | Place i in the pipe. ‘This accident has only occurred 
pe und a short | 1 Manchester. Some devia-} the pr nt state of the question to the Society of | twice, and was due to a greater pressure being 
tions from their original route are propos l by the | Civil Engin s, from which we gather the following employed than was nec ary. At present th pres- 
Leeds, Castleford, and Pontefract Junction Railway. | remarks sure is limited to one of about 15 atmospheres. 
The North-Eastern and North-Western Companies The first pipe was laid in 1866 for conveyance of Occasionally the sand from the beetroot, and other 
, a ! dep: rtment of | Causes tends to produce a stoppage in the pipes. 





are applying for authority to extend and enla 
Leeds new railway station, and to make a new ap-{ Aisne. ‘The 
proach road fr mm Boar-lane. The Leeds, Pont e- | of beetroot 
fract, and Sheffield Junction Railway is a scheme for | 5 miles, an 
lines from the North-Eastern at Ferry Bridge and | port d owing 
the Lancashire and Yorkshire at Knottingley, and | lished a ras 

from Pontefract to the South Yorkshire and Mid- | and laid a pi 
land Railways Ne Swinton, with branches to the | from that ] 
Leeds, Castleford, and P: t Junction Railway. | at its dey 

Another prop se F line in the Leeds district is one | bed on whi 


between that place and Roundhay w th a branch to | 0 itural state, 
the North-Eastern Railway at Osmondthorpe. By | of 40 metres (131 ft.) above the point of 


sed to con- | Experience 


e the | the juice t 


or 4921 tons rhis occurs only in those nearest to the ra sping 
works, and necessitates these being cleansed at th 
end of each season. To prevent bursting of the 
pipes by the compressed air, valves are used which 
can be opened easily so as to relieve the pressure. 
The juice has a gravity of 1 deg. Baumé at the 
rasping works, and undergoes no change during its 
progress to the sugar-house, and it appears that a 
h the pipe was laid was taken in its prolonged action of the lime already added affords 
and in some places there was a gradient | ® favourable result. A tank of from 1000 to 1500 
det hectolitres (33,150 gallons), according to the extent 


i parture. - : 2 - . : 
taught that a pressure of about twelve of the works, receives the juice on its arrival at th 


a sug: ul 
juice of 5,000,000 ki lo 
was sent a distance of 8 kilometres or 
1 could not have otherwise been trans- 
ig to want of roads. M. Linard estab- 
ng works, near the stock of beetroot, 
ipe of 67 mi Uli metres (24 in.) in diameter 
lace to the sugar-house. The juice had 
ture a density of 1 deg. Baumé. The 











he Leeds Suburban Railway it is proj 
nect that town and Roundhay Park. ‘The Halifax, | atmospheres was desirable, in consequence of the in- | S¥&@4T house. if any stoppage occurs in the works 
vi is a line from the | sufficient diameter of the re for part of its lengt! the juice Is r tained = the back ; but if the peri vd 


Wheatley, and Mixenden Rai 
authorised Halifax and Ovenden Junction line to | In this part 
Mixenden. ‘The North-Eastern Railway are pro- | ‘The invent 
moting two Bills; the first is for powers to con-|a diameter 
struct streets at Hull, Linthorpe, and Stockton. ‘The!and if px 
ctions and branch | 1868 a sees 





second Bill is for constructing ju 





lines at York, between I] ull at i Kirk Ella, Pi ker- A ra ping -he 
d Hartley 00], |at Vancienn 


n 


ing and Seamer, and Middlesbrough a 
near Durham, and at South Shields and a metres (64 


mouth. The Sheffjeld and Midland Railway Com- | erected with 


panies’ Committee are applying for powers to con-/| miles). On 
struct several junction lives in Lancaster. anually abo 

The Manchester, Sheffield, and Lindel shire Rail-| tons) of be 
way Company propose constructing 
lines in York, Nottingham, Derby, and Chester. | In 1870 the 
The first isa junction line between the Barnsley | facture 15 
Coal Railway, at Royst: n, and the Grin sby Rail- (147,630 tor 
way, at Nostel. Then comes a junction between | to convey th 
the Royston line and the Midland Railway, near the | 56 miles. I 
Barnsley Canal, and another connecting the South | were establi 
Yorkshire Railway, at Ardsley, with the Barnsley | 180 kilometr 





coal railway at Monk Bretton. ‘The next is a/slackened this movement, two rasping works only 


junction between the Manchester, Sheffield, and | having been 
Lincolnshire Railway, at Worksop, and the South | gress was re 
Yorkshire line at Conisborough. Another line is lished, with 
proposed from the North-Eastern, at Burlington | of pipes. ‘T 


ssible 0.30 centimetre (1].8 in.) In 


several new | houses where 


50 million kilogrammes of beetroot 


shed, in connexion with which were laid 


‘he sugar works a 
Junction, to Hull. ‘The last line proposed is from | lated for working up panther 
} 


is long, then the supply of juice from the rasping- 


the speed was about 20 in. per second. £ 4 
r discovered that it was better to haye | houses is arrested. By means of the electric tele- 


tre (9.8in.),|§t@ph the mutual operations are easily regulated. 


in some localities, where it is difficult to procure 
nd application of this plan was made, | Proper water for the rasping process, or in cases of 
mise was established to supply works | S¥™me r drought or frost, the pipes can be used for 
es, and at a distance of 10 kilo-|®OmVeying asupply. They also diminish the possible 
miles). In 1869 two sugar works were|4anger of fire. Similar arrangements might be 
pipes from 23 to 35 kilometres (2)3 employed for conveying the juice of the grape from 
e of these was capable of working | Vineyards to the press-house. Numerous applica. 
ut 130,000,000 kilogrammes (128,000 | #ons suggest themselves, as in chemical manufac- 
etroot. In the same year 16 rasping- | res, &c. . 
established by existing sugar works. Such is a succinct account of the new system of 
works at Meaux were erected to manu- | 8¥bterranean transport as invented by M. Linard. 
Its importance in the development of the beetroot 
sugar manufacture in France can scarcely - 
overrated, and some aresosanguine as to believe that, 
in the course of ten years, the country will be abl 
to produce, annually, a milliard kilogrammes of 
sugar, and so render France independent of impor- 
tation from other countries, 


+} = 


not less than 0.25 centims 





is), and these were provided with pipes 
e juice for a distance of 90 kilometres or 
n the same year 25 new rasping-houses 


es (112 miles) of pipes. In 187] the war 


erected ; but in 1872 the previous pro- 
sumed; 38 of these works were estab- 
a k ngth of 250 ye tres (155 milk 8) 
‘ambrai was calcu- 


LAW INTELLIGENCE, 
( A CASE of some little interest was concluded on Saturday 
sas ane pan — last, in Edinburgh, in which the decision of the Lord Ordi- 
ly zo million kilo- nary made ata previous trial was reversed, and a verdict 
6,050 tons) of beet, with 100 kilom« rf 1 


; ‘ Pe pest F — io : 4 as : 
the Manchester, Sheffield, and Lincolnshire Railway, grammes (24 ; tres | returned in favour of the prosecutors, Messrs. John ar 
at the Garnesley Station, to a point on the high road, | (62 miles) of pipes, whi hw i be extended to a| Henry Gwynne, of Hammersmith. The defendants were 
in Glossop, from Higher Barnes t Wa rside, The!length of 160 kilometres (100 miles). This year | Messrs J hn Walker and Company, sugar refiners in 

© Greenock. The action was raised to recover the agreed-on 


Manchester South District Railway Seaauee are | several imp 


wtant central works are in course of 
price of a locomotive boiler, supplied by the pursuers to 


applying fo — ity to divert some portions of etic I ; s towns, : he tot f pipes | ¢ ] ! 7 } } 
applying for a I port rh f} er ctl m in various towns, : n 1 the t rtal ol pip Sithe defenders in June, 1871. ‘The defence was that the 
their recent] a onsed line, and to abandon | will extend to about 800 kilometres (oVU mes). | boiler did not conform to contract, and that the defenders 


others. The M. rsey Railway Bil, No. 1, is for |'Two such works established in Belgium will have a| having duly rejected it on this ground, were not bound to 


sundry extensions of their line now in course of | length of ab 
construction, and for an extension of the time pre- | 


The rapid 


pay the price. It appeared from a long proof which bad 
been led before Lord Mackenzie, Lord Ordinary, that in 
October, 1869, Messrs. Hastie, Kincaid, and Donald, of 


ut 900 kilometres or 560 miles of pipes. 


progress of this method of transporting 





ribed by the Act of 1871. By Bill No. 2 the! the juice of the beet produces great advantage in the ae 
— . i : zt , ‘ r = ic J ns of the t et pr rd g “ adv: = ge in th Greenock, as acting for the defenders, had ordered from 
Mersey Railway Company seek powers for new lines } manufacture. The cultivators finda benefit in being | the pursuers one ot their centrifugal pumping engines for 
in Liverpool in connexion with the Liverpool Central | independent of the season of the year. Further, | the purpose of raising water with it from the Clyde to their 

Station Railway an lithe Dock line The West Lanca-! the establishment of pew 1 sping houses attracts | works. The bargain as to this machinery was that it we 
to be capable of raising 60,000 gallons of water per hour 


shire Company propose extensions to Liverpool in| workmen, who find in the new system the advan- a - : ‘ 
ae) pro} ! - : to a height of 52 ft. through 700 yards of pipes, which were 


connexion with the Central Station line and ths | vantag 
North Mersey branch of the Lancashire and York- | The +e 


shire Railway. ‘The Wigan Junction Railways are | and railways, 


’ 
at eir ) j 
: of having their work at their own door, to be laid betwiat the works and the river. Jhose pipes 


turers are independent both of canals | were to be laid by the defenders, who were infurmed by the 
for the carriage of the beetroot; ex- pursuers that it was absolutely necessary that they should 
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be air and watert-ight. The boiler pressure was also to be 
furnished by the defenders, but the pursuers undertook 
that their machinery would do what they guaranteed with a 
steam pressure of 40Jb. It turned out in the end of 1871 
that the pipes which had been laid betwixt the works and 
the river were capable of bearing no pressure; but before 
this had been discovered as matter of certainty, the pursuers 
and defenders had entered into a second contract, with the 
view of getting the machinery to work. This was in 
February, 1871, when the defender, Mr. Hugh Walker, 
and his foreman went to London, for the pur of inspect- 
ing certain machinery at Chatham, which had been con- 
structed by the pursuers, but which was furnished with 
steam by means of a locomotive boiler. After returning 
from Chatham they saw the pursucr, Mr. John Gwynne, 


who agreed to furnish a boiler at half price. Neither 
party at this time was fully aware how ill the pipes 
had been laid, and it seemed clear that if Mr. Gwynne had 


been aware of what he afterwards came to know about the 
pipes he would not have agreed to give the boiler on the 
terms he did. But Messrs. Walker accepted his offer, and 
agreed to pay the half price, «provided that then the 
pump gives full satisfaction both as regards its economical 
working and as regards the water thrown.” After the 
machinery had been rejected on the 10th May, 1872, Mr. 
Gwynne proceeded to Greenock, and proved that the pump 
could raise the quantity of water specified in his guarantee 
to the specified height. The pipes had by this time been all 
taken up and relaid. The defenders then maintained that 
what Mr. Gwynne had done successfully for a few hours 
could not be kept up continuously for eighteen hours (as 
was necessary in their works), because the boiler fire re- 
juired to be cleaned every four hours, and when this was 
being done the steam went down. The Messrs. Gwynne 
replied that it was no part of their contract to keep the 
machinery going continuously for eighteen hours, but they 
also said that, with careful firing by men qualified for the 
work, this could be done if necessary. 

The Lord Ordinary assoilsied the defenders on the ground 
that the boiler was insufficient to keep the pumping engine 
working so as to give the continuous supply of water which 


the defenders said was required for their works. The 
pursuers reclaimed, and the case was debated a few days 
ago. To-day the Court unamiously reversed the Lord 
Ordinary’s judgment, holding that the defenders were not 
justified in rejecting the machinery on the ground that it 
was disconform to contract. 


The Lord Justice-Clerk in the course of his observations 
pon the ease, and after explaining what he conceived were 
conditions of the two contracts, said: It was maintained 
vr the defenders in argument that it was also implied in 
1e contract for the boiler that it should be eapable of 
lucing steam to the extent mentioned, without inter- 
\ission, for a period of eighteen hours, or substantially, as 


WATER- TUBE BOILERS. 

To tae Eptror oy Exqryugaina. 
Sin,—Referring to the letter from “ Aquafluens” in your 
last week's issue, permit us to correct the statements of your 
correspondent about “ Root's Patent Boiler,” of which we 
are the makers. 
1, The openings at the ends of the tubes, as also the con- 
necting caps, were originally too small, but this defect was 
remedied a couple of years ago, and our experience is now 
that, even by the hardest firing, there is no fear of choking 
the lower tubes up with steam. 
2. The cigaeg travel of the steam and water at the front, 
as descri by your correspondent, effectually prevents 
priming, by forcing the water down the tubes; the steam, 
being so much lighter, getting on the next landing (to use 
your correspondent’s expression), leaving the water behind 
that accompanied it in the upward course. 
3. That the stop-valve should take the place of the feed- 
valve under hard firing is a mistake, and we can refer your 
correspondent to Root’s boilers, both land and marine, that to 
our knowledge have been subjected to most severe firing 
without the evil mentioned arising. 
We are now working some boilers very satisfactorily at 
120 1b. pressure, and improvements we at present make will, 
we hope, shortly enable us to recommend more. 
We shall be happy to give your correspondent full informa- 

tion about our boilers if he will apply to us direct. 

Your obedient Servant, 

Conrap Knap, 

For the Patent Steam Boiler Company. 
Birmingham, December 8, 1873. 








THE FREEBOARD OF SHIPS. 
To Tue Epitor or Exotneenina. 

Str,—When your correspondent “ F.S.” penned the some- 
what ill-natured sentence with which his letter commences, I 
suppose he had no manner of doubt as to the amount of 
interest his own communication would excite in the public 
mind. I hope it may receive the attention it deserves. 
If I may make so bold as to have an opinion after being 
so cruelly snubbed, | would venture to differ from “ F. 8.” 
when he says, “ An approximate rule can never, of course, 
be overthrown by an appeal to extreme cases, &. As to 
whether “overthrown” is the proper word to use in this 
connexion we need not argue, English composition not being 
under discussion at present ; but I must defend my resorting 
to examples in order to make apparent the real objection to 
Mr. Dancan’s rule, which objection “ F. 5.” seems to think it 
remained for him to discover. 
“ F. S.” himself finds it necessary to adduce instances to 
support his statements, but those he selects being of moderate 
proportions, do not place the weak point of the rule in such a 
strong light as the extreme cases which I chose, and which 





sc - 


mg as it was desired that the steam should be produced. 
»w, I am of opinion that no such condition was attached 


V 
to the contract, and that the peculiar application of the 


water in the defenders’ manufactory was a matter with | 
which, as engineers, the pursuers had no concern, unless | 
and exeepting to the extent that it had been clearly and 
specifically made a condition to which they expressly con- 
sented. I think it proved that no such condition was im- 


posed or undertaken. It is never referred to in the corre- 
spondence. It is not even mentioned on the record. I 
think the result of that is that as the defenders ordered 
the locomotive, they took the risk of the article which they 
ordered not being in its own nature—however sufliciently 
constructed—adequate to the use to which they wished to 
put it. Ifit was intended that this boiler should produce 
steam without intermission for eighteen hours, and if two 
minutes’ intermission would be fatal to its usefulness, as is 
now said, it is quite clear that that ought to have been ex- 
pressly explained to Mr. Gwynne, and should have been made 
a condition of the bargain. I am very clearly of opinion that 
it was not. The result I arrive as is—(1) that the pumping 
apparatus was quite sufficient, and has been shown beyond 
a!l doubt to have been capable of doing the work guaranteed ; 
(2) that the boiler was a perfectly good locomotive boiler, 
capable of doing everything that a locomotive boiler 
should be expected to do, and that if it failed to supply 
steam for eighteen hours, without intermission, that was not 
a condition of, or element in, the contract; and (3) that, 
apart from thesetwo propositions, the boiler having been 
furnished in May, 1871, and really not properly tried until 
May, 1872, from a cause from which the defenders were 
entirely responsible—namely, the insufficient state of the 
pipes—it was then too late to reject the boiler, and conse- 
quently it must be paid for. 

The other Judges concurred. Lord Cowan commented on 
what he considered a most important fact—viz., that the 
defender and his foreman had, before the contract, gone to 
Chatham to see the working of the kind of boiler they were 
ing to order, and its suitability for their purposes; and 
rd Neaves observed that it was inconceivable to him, that 
vith the boiler for a long time in their possession, and 
ntirely under their control, the defenders should never have 
iscovered, what appeared to him to be clear, that it was 
impossible to expect a locomotive boiler to work incessantly 
for eighteen hours, and yet, although they must have found 
that out very soon, either by inquiry or experiments, they 
should never have stated any specific objection to the boiler, 
even upon the record in this action. Hrs Lordship added—I 
conceive it was a thing which never was expected by the 

fenders, or, if it was expected, the case was most grievously 
blundered on their part by not putting it forward in their 
statements on record. 


Is 
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Lonpon IyreryatTionaL Exuipition oF 1874.—The 
second meeting of the Committee for Architecture, Building 
Contrivances, and Materials, was held at Gore Lodge, on 
the 10th December, Colonel Gallwey, R.E., in the chair. 
There were also present Major Ducane, C.B., R.E., Mesers. 
G. Dines, G. Godwin, J. Grant, H. Grissell, D. Kirkaldy, 
and T. Roger Smith, and Colonel Wray, B.E. 





have been so much objected to. 

“H. H. W.” declines to split straws any more, and I think 
he is right, as he did not make much by those he split in his 
former ethan. Any one might have seen that the round of 
beam and depth of floors were purposely neglected for 
simplicity sake; but “H. H. W.” thought he had caught 
me napping, and now although he declines to split straws he 
stands out for the thickness of shell plating. 

It is not much of a rule, the proper application of which is 
affected by the thickness of plating, or even by the difference 
between the depth of floors and round of beam, both of them 
arbitrary. 

Of the proportions which may be adopted in future sea- 
going vessels it would be most rash to speak confidently. 
“ H. H. W.’s” connexion with shipping must be recent in- 
deed if he does not remember when a — to build an 
ocean steamer 10 or 11 beams and 16 or 17 depths in length 
would have been looked on as the height of madness. Judg- 
ing from the past, therefore, we may allow that what is 
now considered chimerical may be an every-day practice 
before long. As for the other extreme, has not Mr. Reed 
terrified us all with his accounts of the circular ironclads of 
Russia, and does he not lead us to believe that the men-of- 
war of the future are to be as broad as they are long, how 
deep they will be I cannot say; but they may be more like 
the “ gigantic washing tub” “ H. H. W.” ridicules than he 
thinks advisable or probable. 

Leaving out of the question the extremely long or ex- 
tremely broad vessels of the future, let us apply the rule to 
an existing vessel, built by Mr. Duncan himself, viz., the 
paddle-steamer Duke of Argyll, now or lately plying be- 
tween Glasgow and Dublin. I take her dimensions from 
the Liverpool book, which is, I fancy, a reliable authority. 

As this vessel carries passengers under the main deck, and 
is moreover not classed, the coefficient ought certainly not to 
be below 0.3. The freeboard by rule is then (250-+-29.2 
15.1) x 0.8=88 im., or about 7.3 ft. ; add to the depth of hold, 
say, 1.5 ft. for floors and ceiling, subtract 0.8 ft. for round of 
beam, and 7.3 ft. for freeboard, we have remaining 84 ft. 
draught of water from top of keel. 

Now I venture to say that this steamer draws more than 
84 ft. light, and usually goes to sea drawing at least 11 {t., or 
2h ft. more than the regulation draught. It may be con- 
tended that she is not an ocean-going steamer, but it cannot 
be denied that very heavy weather is occasionally to be met 
with between Glasgow and Dublin, nor that a lightly built 
channel steamer, with engines of 300 HP. in the middle of 
her, is as likely to founder, if overloaded, as any description 
of vessel that floats. 

It may also be said that the Duke of Argyll, though not 
classed, is sufficiently strong for the service, and that the 
coefficient should be 0.2, making the freeboard 24 ft. leas, but 
I submit that a rule so elastic is worse than none at all, and 
if the coefficient is to be entirely a matter —— it 
will be more simple to make the freeboard itself a matter of 
judgment, and dispense with the farce of applying a rule so 
accommodating. 

Apologising for transgressing so much on your space, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrppiesproven, Wednesday. 
The Cleveland Tron Market.—Yesterday at the Middles- 
brough iron market there was a much larger attendance than 
usual, and a little more business was done. Buyers, however, 
were still unwilling to give out large orders, and although 
the market was firmer, chiefly on account of the urgeut 
demand for forge iron, there was no advance ia the price of 
pig iron, and No. 3 was again sold at 85s. per ton. reely 
any business was done in the finished iron trade. 


The Returns.—The Cleveland LIronmasters’ Association 
returns for November have just been issued, and they show 
that out of 159 blast furnaces in the North of England, 132 
are in operation. There are 19 new blast furnaces in course 
of erection, and most of them are in the rapidly extending 
Middlesbrough district. 


The Finished Iron Trade.—Although the price of pig iron 
is lower than it has been for the past few months, ei fuel is 
getting cheaper, the finished iron makers, by reducing their 
prices, are unable to attract the attention of buyers. A large 
number of iron works in the North of England are partially 
idle for want of orders, and the list is increasing. Messra. 
Whitwell, of South Stockton, have stopped a number of 
their puddling furnaces, and even the new Erimus Works, 
which were built specially for making iron by the Danks 
process, have thought it wise to stop. Work is really scarce, 
and unless some orders are secured shortly there will be a 
gaa for many hundreds of working men in the 
North. 


The Wages Question.—As we stated last week, the ques- 
tion of the ironworkers’ wages will have to be discussed at 
the end of this month. We have heard that the masters 
intend to propose that the maximum rate of wages for pud- 
dling shall be 12s. 64. per ton, and the minimum &s. 6d. per 
ton, other wages rising and falling in proportion, and that 
these shall be ruled by the ascertained selling prices to be 
obtained as heretofore. It is suggested that this arrangement 
should continue in force for three years. It is certainly most 
desirable that the wages question should be settled for a 
definite period, and not be brought up for discussion every 
few months. The constant and frequent agitation about 
wages seriously interferes with business. 


NOTES FROM THE NORTH. 
Giasaow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market be- 
came decidedly firmer at the end of last week, and a good 
business was done up to 105s. 6d., which was the closing 
price on Friday. On Monday there was a good deal of ani- 
mation, and numerous transactions took place at 106s. to 
106s. 9d., closing lower at 105s. 6d. Yesterday the market 
opened quietly, and ‘yusiness was done down to 104s, 6d., 
from which it soon rallied, and a good business was done up 
105s. 64., closing with sellers at that price, and buyers offer- 
ing 105s. 3d. The top price this forenoon was 106s. 3d. cash, 
and at the close there were sellers at that price. In the 
afternoon the market was steady and a moderate business 
was done, the nominal prices being 106s. cash. The foreign 
demand is still quiet, but the briskness of the home trade 
and the returning ease in the money market have given a 
certain amount of strength to the market, and the under- 
noted quotations for makers’ iron show a decided advance on 
those of this day last week : 








No.1. No, 3. 
se do. ad 
G.m.b, at Glasgow one eve oe 107 6 1066 
Gartsherrie ,, eve eee ove 11440 107 6 
Coltness te ooo vee ove 116 0 108 6 
Summerlee__,, eee ove ove 1126 1060 
Carnbroe oo ove ove an 1100 1066 
Monkland - ooo ove ace 107 6 105 6 
Clyde ao eco oe pee 107 6 1060 
Govan, at Broomiclaw ose is 107 6 1060 
Langloan,at Glasgow ... ove de 112 6 106 0 
Calder, at Port Dundas ove eee 115 9 107 6 
Glengarnock, at Ardrossan .... ove 110 6 106 6 
Eglinton 2 one ove 107 6 105 0 
Dalmellington ” ose ove 108 0 106 0 
Carron, at Grangemouth, selected ... 112 6 — 
Shotts, at Leith ... o- soe ove 112 6 1076 


Kinnell, at Bo'ness és ove os 107 6 1040 
. (The above all deliverable alongside.) 

Bar iron ... ove eee ove tee 181. 

Nail rods ... soo ose on ove 131. 


Last week's shipments of pig iron amounted to 9138 tons as 
against 12,911 tons in the corresponding week of Inst year. 


Alterations at Blochairn Iron Works.—Messrs. Miller aud 
Anderson, engineers, Vulcan Foundry, Coatbridge, are 
busily engaged upon an important contract for Blochairn 
Iron Works, involving a complete transformation of the 
plate-rolling mills of that large establishment. They have 
received instructions to take out the friction-cone gearing, 
which was adapted to the plate mills last year for effecting 
the reversing action by Mr. Graham Stevenson, engineer, 
Airdrie, and regarding which o great degree of interest was 
manifested by the Iron and Steel Institute on the occasion of 
their meeting in Glasgow about a year and a half ago. 
Messrs. Miller and Anderson are to adapt the ordinary 
friction-crutch to the Blochairn mills in lieu of Mr. Steven- 
son's friction-cones. In the meantime the two largest plate 
mills are to be altered, and when they are out of Messrs. 
Miller and Anderson’s hands the other two will be subjected 
to the same process of alteration. Of course, large flywheels 
will be necessitated by this new arrangement. They will 
be supplied by the Blochairn Iron Company themselves. 





Usiiisation or Tipes.—A company is stated to have been 
formed in France to utilise the power of the ocean tides on 





lam yours obediently, 
it. K. W. 


the coast by machinery. The first experiment is to be made, 
it is said, at St. Malo. 
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COVERED GOODS WAGON FOR THE EBENSEE-ISCHL-STEGER RAILWAY, AUSTRIA. 


CONSTRUCTED BY THE HERNALSER-WAGGON-FABRIKS-ACTIEN-GESELLSCHAFT, VIENNA. 
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RAILWAY ROLLING STOCK AT THE 
VIENNA EXHIBITION.—No. VII. 


THE only remaining exhibit of the Hernalser- 
Waggon-Fabriks-Actien-Gesellschaft which we have 
to notice here is the small covered goods wagon of 
which we give illustrationsabove. ‘This wagon was 
constructed for the Ebensee-Ischl-Steger Railway, a 
a line of 3 ft. 7.56 in. (3 ft. 6in. Austrian) gauge 
now in course of construction along the beautiful 
valley of the Traun from Ebensee, at the end of the 


Traunsee, to Ischl; and it is intended for the con- | 


veyance of either goods, horses, or cattle, or, if 
necessary, of troops. 


shown in one-half of the plan above, these benches 
being fixed at one end by hooks to the sides of 
the vehicle; altogether, seats are obtained for 
twenty-six men. For carrying horses or cattle, 
bars are arranged longitudinally and transversely, 
as shownin the other half of the plan, and accommo, 
dation is thus obtained for four animals, while a 
central passage is left between the two transverse 
bars. Rings for securing the horses or cattle are 
of course provided. When employed for the con- 
veyance of goods the wagon is intended to carry a 
load of 6 tons. 

The principal dimensions of the vehicle are as 
follows: 


ft. in. 
Length over buffers ove ove eee 19 47 
_ of body outside ... ane ose 16 34 
- ft inside ... nae an 15 9 
Width of body outside ... ose one 7 
- . inside... se va 6 6.7 
Clear height at centre ... ove ee 7 0.6 
Height of doorway ove bs toe 6 28 
Width i 20 eee £ 7.1 
Wheel base ose om 7 2.6 
Height of centres of buffers above rails 2 6.3 
Distance between centres of buffers... 1 7.7 
= “ safety chains 211.4 
Length of springs ons 2 7% 
Number of plates ... ée0 oon 8 
Thickness a ' ose oso 0 039 
Width “ 0 815 


Weight empt y : 3 tons 5 owt. 
The wagon has a ‘ composite” underframe, the 
axles being of iron, and the rest of the frame of wood. 





When used for the latter | 
purpose it will be fitted with benches arranged as | 


| closet and Javatory. 




















The draw bar is continuous and fitted with india- 
rubber draw springs; while the buffer springs are 
also india-rubber. The buffers, it will be noticed, 
are placed very close together, their centres being 
only 0.5 metre apart, while the safety chains are 
arranged outside them. This arrangement of buffers 
is also adopted on the narrow gauge line between 
Gmunden and Lambach, one of the oldest railways 
in Austria, and a line with which that for which 
the wagon we are describing is intended, may 
ultimately be connected. The arrangement is, 
however, inferior in many ways to a central com- 
bined buffer and coupling, and it is difficult to 
understand what originally led to its adoption. 

The wagon under notice is close boarded outside 
the body framing, and it is also boarded inside for 


| about half its height. The roof is covered with 
| sheet-iron 0.02 in. thick. 


The wheels are all fitted 
with brakes worked from an outside seat at one 
end of the wagon, as shown, The workmanship of 
the wagon exhibited was somewhat rough in some 
parts; but it was generally good, and the vehicle 
was altogether a good example of a useful type of 
narrow gauge rolling stock. 

The next carriages we have to notice are those 
shown in the Austrian section by Mr. F. Ringhoffer, 
of Smichow, near Prague, this maker exhibiting 
altogetherfour vehicles, namely, a composite carriage 
for the Kaiser Ferdinand Nordbahn; a first-class 
carriage and a boiler van for the Carl Ludwig-Bahn; 
and a composite carriage for the Austrian State 
Railways. 

The first of the exhibits just mentioned—namely, 
the composite carriage for the Kaiser Ferdinand 


| Nordbahn-—we now illustrate on the opposite 


page. From the views there given it will be seen 
that the vehicle is divided into three compartments, 
two first-class and one second-class, the two first- 
class communicating with each other, and there 
being provided, in connexion with them, a water- 
The central first-class com- 


| partment is of ordinary arrangement, except that 
| on one side the central seat is removed to allow 


| 





space for a door by which access is gained to a 
short central passage leading to the other first-class 
compartment. On either side of this passage are 













































































in the plan. The end first-class compartment is 
provided with sleeping accommodation, the two 
side seats drawing out and being met by frames, 
carrying suitable mattresses, these frames, when 
out of use, being folded up into recesses, as 
shown in the longitudinal section. ‘This end com- 
partment is furnished with the ordinary side doors ; 
but, of course, these are not available when the 
side seats are arranged as beds, and access to it is 
then obtained through the central compartment. 
When the sleeping seats are drawn out the lower 
parts of the squabs turn over and form pillows, the 
arrangement being one patented by Herr F. Reifer, 
of the Kaiser Ferdinand Nordbahn. ‘The first- 
class compartments are trimmed with crimson 
Utrecht velvet, the upper parts of the sides and 
the roof being covered with American cloth, and 
the mouldings being of polished mahogany. Al- 
together, the two first-class compartments afford, 
as will be seen, seats for eight passengers, 

The second-class compartment presents no special 
features. It accommodates eight passengers, and 
the seats are comfortably constructed, the cushions 
and squabs being covered with green roan. 

The carriage we have been describing is 23 ft. 
104 in. long outside the body and 8 ft. 5.6in. wide 
outside above the windows, the width at the bottom 
being, however, reduced by the great ‘ fall under’ 
given to the sides, to 7 ft. 4in.’ ‘The height inside’ 
at the centre is about 6 ft.44in. Of the three com- 
aa the end first-class compartment has a 
ength of 6ft. l}in.; the central compartment a 
length of 7 ft. 3in. ; and the second-class compart- 
ment a length of 6 ft. 4 in. inside, these lengths being 
sufficient to give comfortable accommodation. 

The wheel base is 14 ft. 64 in. and the carriage is 

mounted on four of Mansell’s wooden disc wheels. 
‘The bearing springs are a good length, being 6 ft. 
22 in. long between end centres, while india-rubber 
pads also are interposed between the underframe 
and body. ‘The underframe has iron soles of J- 
section placed 6 ft. 34 in. apart from centre to centre, 
while the rest of the frame is of wood. ‘The car- 
riage is fitted with Thamm and Rothmiiller’s heat- 
ing apparatus, an apparatus which we have already 
described in a former article, and its weight, inclad- 
ing this heating apparatus, is 9 tons 9 ewt., the 
weight without the heating apparatus being about 
7 cwt. less. 
The arrangement of the carriage we have been 
describing is, in many respects, a convenient one, and 
it appears well adapted for use on lines where the 
nature of the traffic to be accommodated is not such 
as to create a demand for sleeping carriages pro- 
verly so-called. The carriage exhibited at Vienna 
ormed part of an order which Mr. Ringhoffer has 
in course of execution for the Kaiser Ferdinand 
Nordbahn, and its workmanship was most credit- 
able throughout. ‘The remainder of Mr. Ring- 
hoffer’s exhibits we must leave to be described in 
our next article. 





We.Liineton, Grey, AND Buuce RatLway.—The southern 
extension of this Canadian line has been opened. Passenger 








arranged the lavatory and water-closet, as shown 


trains have run to Kincardine on the shore of Lake Huron. 
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SCIENCE EXHIBITS AT THE VIENNA 
EXHIBITION.—No. VIL. 

Messrs. Stemens AND Haske, of Berlin, exhibited 
three magneto-electric machines, two of which are 
identical in construction. One of these is shown 
in the accompanying illustration. It is con- 
structed on the principle of mutual accumulation. 
A small cylindrical armature is made to rotate 
rapidly between the extremities of two plates of 
soft iron placed vertically, which are joined together 
at the top by a third plate. When the smaller 
armature is first set in motion, the infinitesimal 
amount of remanent magnetism in the iron suffices 
to develop a feeble current in the copper wire 
wound longitudinally on the armature. This is 
transmitted round the soft-iron plates. By this 
increment a stronger current is now induced and 
transmitted in like manner. ‘The soft-iron plates 
of both parts of the apparatus are thus converted 
into a powerful magnetic magazine, between the 
poles of which rotates the armature, producing the 
current to be used externally. 

A one and a half or a two horse power engine 
drives both armatures with sufficient rapidity. ‘Th 
usual speed of the smaller armature is about 1600 
revolutions per minute, and that of the larger $00 
revolutions. At this rate, the machine produces a 
light equal to 2500 normal candles. On several 
evenings, this bright beam was thrown with very 
pleasing effect upon the imperial crown that deco- 
rates the culminating point of the Rotunda, 

‘The great rapidity of rotation required, besides 
the mechanical deterioration of several parts of the 
apparatus, causes a considerable generation of heat 
in the armatures. The injurious effects to which 
this may give rise are in great part obviated by a 
stream of water, which maintains them at an ordinary 
temperature. The water proceeds from a small 
vessel placed exactly over the armature, or from a 
system of pipes, as shown in Figs. 1 and 2. 

‘These two machines are mounted on carriages for 
convenience of transportation, and suitable por- 
table engines are provided to work them. 

The second machine involves the more recent 
advances 6f magneto-electricity. Indeed, it was 
only late in June that the apparatus was completed 
and sent to the Exhibition. In its exsemd/e it re- 
sembles ordinary magneto machines ; the novelty or 
differentiating peculiarity lies in the construction of 
the armature, which bears so close an analogy to 
that of the Gramme as to lead to the conclusion 
that the one suggested the other. It has been ex- 
perimentally shown that the rotation of the soft-iron 
core is attended by a diminution in the strength of 
the current induced in the overlying helix. An ex- 
periment establishing this principle was made by M. 
Gaugain, and recorded in a paper submitted to the 
Académie des Sciences, in which that able physicist 
investigates the development of the currents in the 
Gramme machine. Accordingly, in the apparatus 
exhibited at Vienna, the core of the armature is 
fixed, and the helix alone is made to rotate. Several 
further modifications are also introduced. The ring 
of the Gramme is replaced by a solid cylindrical 
core, around which the wire is coiled longitudinally, 
as in the ordinary Siemens armature. By this ar- 
rangement a very energetic current is produced, 
with but a comparatively small expenditure of power, 
since the mass of the armature is stationary. The 
temperature of the wire coiled round the electro- 
magnets is also considerably raised, but this is partly 
attributable to the cirewmstances in which the ma- 
chine was constructed, which did not allow all the 
time necessary to duly calculate and dispose the 
various parts. With proper attention to the thick- 
ness of the wires, and the regulation of the driving 
power, much of this heat may be made to dis. 
appear. 

This new system is called that of Hefner-Alte- 
neck, 

Another magneto-clectrie apparatus, which at- 
tracted our notice, was exhibited in the French de- 

artment by M. A. Gaiffe, Paris, and is intended 

or medical purposes. 

The experience of practitioners generally points 
to magneto-electricity as preferable to galvanism in 
medical treatment, for the convenience attending 
its development, the various orders of currents that 
may be obtained, and the ease with which their 
strength may be graduated. ‘The number of instru- 
ments of this kind that has been made, is certainly 
legion. Though differing from one another in form, 
they are all analogous in principle, and that prin- 
ciple is the very rationale of magneto-electricity. 


Clarke's circular armature of its insulated copper 
wire, winding it on the extremities of the arms of 














Clarke's apparatus was, at an early stage, applied | 
to therapeutics. Subsequently Dr. Duchenne in- | 
troduced an important modification. He divested | 


the magnet only. When the bare soft-iron arma- 





intended to give secondary currents, another pair of 
studs, specially marked, denote the new poles. 

This apparatus, which produces currents of con- 
siderable energy, has the additional advantage of 
being rather small in its dimensions. It may be 
enclosed in a box 10 centimetres long and 17 wide. 








ture rotates in a magnetic field, it disturbs the stat« 
of the opposite magnet, and the change in the mag- 
netic distribution thus effected induces in the wire 
currents which may be utilised in the ordinary way. 
Dr. Duchenne obtains currents of the second order 
by coiling over the first helix a number of convolu- 
tions of a second wire. 

In the apparatus of M. Gaiffe, the systems of 
Clarke and Duchenne are combined, The priority of 
the idea belongs to that fertile electrician, M. Nollet, 
of Brussels ; but M. Gaiffe has the merit of having 
reduced it to practice in the most satisfactory manner. 
His helices are placed both on his armature and on 
the ends of his magnet. This combination gives 
rise to currents of greater strength than those of 
the ordinary Clarke machine. It has been experi- 
mentally shown that with a magnet weighing 500 
grammes, and carrying 6 kilogrammes, effects may 
be produced equal to those of a Clarke's apparatus, 
in which the magnet weighs 5 kilogrammes, and 
carries 20 kilogrammes. ‘These results depend not 
only upon the system of coiling the wires, but also 
upon the dimensions of the armature, the thickness 
of the wire, and the number of turns—all of which 
have been practically determined by M. Gaiffe. 

The current induced in the helix of the magnet 
is always in the same direction; but that developed 


and negative. If then the two pairs of bobbins be 
coupled together, the currents produced during the 
first half of the revolution, being in the same 
direction, will combine to produce an effective 
current of double strength; but in the second 
semi-revolution, the currents being opposite in 
direction, would neutralise each other. This diffi- 
culty was easily removed by the adoption of a 
commutator similar to that of Clarke, by which the 
currents of the rotating armature are reversed when 
required. A second commutator is also added; it 
suppresses currents of too feeble a tension, and 
produces the intermissions necessary to the de- 
velopment of the induced current. The strength is 
indicated by the usual needle and dial. Each divi- 
sion on the latter corresponds to a motion of the 
armature equal to the ,,th of a millimetre. This 
exactness is especially necessary when the armature 
is close to the magnet, a8 then the slightest move- 
ment of the former produces very great differences 
in the physiological effects, 

Close to the dial are two studs, marked according 
to their polarity, These are, as it were, terminals 
of the ap tus, and are destined to receive the 








in the coils of the armature is alternately positive, 





ends of the conducting wires. In the instruments | 


Several physicians of distinction have recommended 
this apparatus, as eminently adapted for medical 
purposes. 


TEST OF A STATIONARY ENGINE.* 

A Pew preliminary remarks on the test described in the 
accompanying report may not be out of place. A pair of 
high-pressure engines—diameter of cylinders, 20in.; length 
of stroke, 4 {t.—were fitted with a patent condenser, under 
the guarantee that several tons of coal would be saved per 
week, it being understood that all leaks of joints, valves, 
pistons, &c., were to be repaired by the proprietor. An in- 
spection of the coal account, after the condenser was attached, 
aeel that the consumption of coal was increased, and the 
engineer insisted that there were no leaks, and that the 
whole fault was with the condenser. The condenser in 
question has already obtained considerable reputation, and 
is in use in various parts of the country, giving good satis- 
faction. It was necessary, however, to bring facts to bear 
in a case like this, and to show the existence of leaks beyond 
controversy. In this regard, the report will speak for iteelf, 
the test having determined an enormous drain of steam, 
palpable to the senses, and capable of being measured and 
weighed. It scarcely ever happens that users of steam- 
power are not amply repaid for the cost of careful investiga- 
tions, and this report is published in the hope of calling 
attention to the importance of such tests. is a ten- 
dency among persons who are proud to call themselves 
“ practical” to deery all theory, but we think the reader will 
find the accompanying owe ey Al = practical enough, 
since they contain suggestions ily appreciated by the 
most practical man, in reference to the folly of generating 
steam by the consumption of fuel merely to blow it away 
without using it. If aman were to get up a high pressure 
of steam in a boiler for the pleasure of comnag it escape 
through the safety valve, his acquaintances would have their 
opinion of his sagacity. How many to-day are doing essen- 
tially the same thing, unwittingly ? 

80, Broadway, N.Y. 
Mr. Henry L. Brevoort, New York. 

Sir,—As requested by you, I visited the works of the 
Peters Manufacturing Company, at Newark, N.J., on the 
18th and 19th instants, and made careful tests of the engines, 
to discover if there were any leaks or other derangements. 
On the 18th instant the condenser was used, and on the 19th 
it was detached, the steam from the engine being allowed 
to exhaust into the atmosphere. In making t teats 
I took twelve indicator diagrams each day (three from 
each end of each cylinder), at suitable intervals, so as to 
obtain average conditions. I also noted down various 
other data, as will appear in the course of my report. Accord- 
ing to memoranda furnished to me, the consumption of 
coal for three days, when the condenser was in use, was 
at the rate of 14,667 lb. per day—and for three days when 
the condenser was detached, at the rate of 12,667 Ib. per day 
—showing a gain in fuel by taking off the of 
15.79 per cent. ee 

During the two days I was at the works, the conditions, 
in regard to the power developed by the engi were 
nearly identical, an average of all the cards taken on the 
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18th instant, when the condenser was attached, giving a 
mean pressure on the piston of 30.9 lb. per square inch, and 
199.6 indicated horse power, while on the 19th instant, 
when the condenser was taken off, the average mean pres- 
sure was 29.9 |b. per square inch, and the indicated horse 
power 198.44. 

I have taken from the cards the amount of steam used 
per indieated horse power per hour, adding to those taken 
on the 18th instant the amount of steam used by the air 
pump. In making this calculation I have used the pressure 
of the steam in the eylinder, as shown by the cards, at 
the time the exhaust valves opened, and have multiplied 
the number of strokes made by the pistons per hour by the 
volume of that portion of the cylinders swept through by 
the pistons, from commencement of stroke to point of 
exhaust (in cubic feet with clearance added), and by the 
weight of a cubie foct of steam at the given pressure, 
thus obtaining the number of pounds of water in the form 
of steam, used by the engines per hour. The ecards, of 
course, do not show all the steam used in the cylinders as 
they do not give the amount of water in the steam, the 
amount of radiation and condensation, and the amount 
of steam that leaks past the valves when the cylinder is 
opened to the exhaust. But under the present circumstances 
they give good comparative results. 

As shown by these calculations, the amount of water per 


indicated horse power per hour (adding that required to 
work the air pump), on the 18th inst., was 23.18 lb. On the 
19th inst., the amount of water required per indicated horse 
power per hour, was 26.98 Ib. 

According to this, it appears that the engines, when ex- 
hausting into the air, required an ee of 16.39 per 
cent. more water to enable them todo the same work as 


when using the condenser, and did this with 15.79 per cent. 
less coal. 
A conclusion so anomalous could only be reached by ignor- 


ing the question of leaks around the engines, unless the loss 
was caused by some defeet in the condenser. 

There are only two ways in which the use of the condenser 
could occasion a waste of fuel: 1. By creating additional 
back pressure, instead of lessening it. 2. By using thore 


power to work the air pump than would compensate for the 

vacuum produced. J will examine both of these points. 
From the indicator cards taken, the mean pressure per 

square inch, due to a vacuum when the condenser was in 


ope ration, was ascertained to be 6.14 lb., and the mean back 
pressure per square inch 2.291b., so that the condenser, in- 
stead of increasing the back pressure, reduced it to the ex- 
tent of 7.43 lb. per square inch, or at the rate of 24.44 per 
cent. of the total mean pressure on the pistons. 


In regard to the second point, the average — of the 
air pump was 156 strokes per minute, and calculating from 
its piston displacement, the most water it could have 
delivered in that time was 6181.5lb. This water had to be 
lifted a distance of 14 ft., so that the work required from the 


pump, atits maximum, would be about 2.62 useful horse 
power. As will appear further on, very much less than the 
maximum quantity of water was actually delivered by the 
pump. 

When the engines were running without the condenser, 
the steam was exhausted through three feed water heaters, 
thereby increasing the amount of back pressure. Credit 
should be given for the increased heat of the feed water, 
since, when the condenser was in use, the exhaust steam only 
passed through one heater, and the feed water did not have 


so high a temperature. Means of a number of observations 
of the temperature of the feed, gave the following results : 


June 18 141.°5 
June 19 ute ooo ses eco 169.°4 
Difference ... ada : oes pie 27.°9 


The amount of gain from the increased heat of feed water 
is readily calculated. The mean pa of the steam per 
gauge, on the 19th inst., was 80.6 lb. per square inch. Steam 
of this pressure has a total heat of 1209.°3. Hence, with 
the feed water at 141.°5, a pound of water must have 1067.8 
units of heat imparted to it by the fuel, to be converted into 
steam, and when the feed water is at 169,.°4 it will require 
1039.°9 units of heat. The per cent. of gain by the increased 
heat of the feed water will be 


(1067.8—1039.9) x100_ 4 67 
——— — Vie 
1067.8 


The gain by the use of this arrangement.of heating feed 
water is somewhat questionable. The back pressure pro- 
duced by exhausting through the heaters, is 2.291b. per 
square inch, or 9.7 per cent. of the tetal mean pressure on 
the pistons, and produces a saving of 2.67 per cent. In other 
words, nearly 10 lb. of coal are burnt in order to save 3 lb. 
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It will be advisable, then, to return to the engines, and 
endeavour to discover leaks of steam. It must be evident 
that if valves and pistons are tight there can be no steam 
admitted to the cylinder after the steam valve has closed, nor 
can any be lost from it until the exhaust valve is o ned, 
and under ordinary circumstances the indicator will show if 
these conditions obtain in actual practice. I give a tracing 
of an indicator diagram, taken on the 18th inst., and have 


added a dotted line, showing approximately the form of ex- 
pansion curve if valves and pistons had been tight.* 

The marked difference between this curve and the one 
actually produced is still more noticeable in most of the other 
diagrams, showing conclusively the existence of an excessive 
leak either in steam valve or in joints of steam chest. Below 
will be found a tracing of the same diagram, with a dotted 
line, showing the form of expansion curve, with valves, &c., 
in good condition, the mean pressure on the piston being 
the same in the actual and theoretical diagrams. Mere in- 
spection of this card will show that the same amount of work 
will be done with far less steam, if the card is taken as 
marked by the dotted line, and a calculation gives 18.37 per 
cent. less steam to do the same work, if the engines per- 
formed as indicated by the dotted line. 


FIG,2 











But this waste of steam is small in comparison with that 
lost when the engine is exhausting. If there is a leak of 
valves or steam chest while the cylinder is taking steam 
this becomes far worse when the pressure is diminished by 
the exhaust. A good idea of the state of things existing in 
these engines can be obtained by imagining a steam pipe to 
be tapped into the cylinders for the purpose of admittin 
steam continually, during both the periods of admission a 
exhaust in the cylinders. 

The steam valves of these engines close quickly, and it is 
easy to calculate the difference in the amounts of steam in 
the cylinders at points of cut off and exhaust. The mean of 
all the diagrams shows a difference of 75.5 per cent., or, in 
other words, that while the pistons are moving from point 
of cut off to point of exhaust, 75.5 per cent. as much steam 
leaks in as was previously admitted. Of course when the 
exhaust valve is opened, a still greater leak takes place 
under the diminished pressure. Fortunately I was able to 
determine the amount of this leak (which the indicator does 
not show) quite accurately. 

On the 18th instant, while the engines were stopped, a 
simple test showed that the pistons were not tight, but the 
amount of leak from that cause is not to be compared with 
the one already pointed out. So large a leak can hardly be 
due to the improper fitting of the steam valves, and I am 
of the opinion that it will be found in some portions of the 
steam chests which have several internal joints. 

I will now describe the method by which I ascertained the 
amount of leak that occurred during the exhaust. When the 
condenser was in operation the condensing water and the 
condensed steam were discharged by the air pump into a 
large tank. This water entered the condenser at a tempera- 
ture of 71 deg., and was discharged at a temperature of 
124.5 deg., haying acquired 53.5 deg. from the eondensed 
steam. I obtained the quantity of water discharged by the 
air pump per minute by observing the time required to fill a 
tub to known dimensions held er the discharge pipe. An 
average of seventeen careful experiments of this kind gave 
the time of filling the tub as 3.37 seconds, and in addition, 
some little water splashed over at each experiment, owing to 
the violence of the discharge. I Saeealy err on the side of 
safety in assuming the time as 3} seconds. The capacity of 
the tub was 4521.87 cubic inches, which would give a dis- 
charge per minute of 335.5 gallons, or 2792.19 lb. Some- 
what more water per minute was undoubtedly discharged, 
but in the absence of exact measuring apparatus, a perfectly 
safe estimate, assuredly within the limits, seems advisable. 
Good steam pumps will deliver from 90 to 95 per cent. of the 
quantities due to the displacement of pump pistons, and the 
quantity I have taken is only about 45 per cent. of the 
maximum. 

The calculations of the amount of steam used, from mea- 
surements of the quantity and temperature of the dischar, 
water, is one of the most — and accurate tests of t 
efficiency of an engine ; it is rarely that so good an 
pe for obtaining these data is secured without con- 
siderable peparation. 

The amount of water delivered per minute, as before re- 
marked, was 2792.19 lb. and its temperature was raised 
53.5 deg. The method of obtaining the amount of steam 
used by the engines per minute from these data is as 
follows : 

Let X=pounds of steam used per minute. 

Let W=pounds of condensing water. 

Then from the observation, 
* W + X=2792.19. 
W=2792.19—X. 

The steam at the point of exhaust had a mean pressure, as 
shown by the indieator diagrams, of 19.5 lb. per square inch, 
so that each pound of steam contained 1183.1 units of heat. 
When condensed the temperature of this steam was 
124.5 deg., so that each pound had imparted 1183.1—124.5 
= 1058.6 units of heat to the condensing water, and by this 
means had raised ite temperature 53.5 deg. 

* As it is well known to engineers that, even if valves and 
piston are tight, the actual curve of expansion may be higher 
than the theoretical, owing to condensation and re-evapora- 
tion, or from the presence of a large quantity of water in the 
steam, I would not so confidently have attributed the diffe- 
rence in this case to leaks, unless subsequent tests (as shown 


From these considerations an equation can be formed, and 
the amount of steam used per minute determined. 


X x 1058.6=units of heat lost by the stearn. 
W or (2792.19—X) x 53.6=units of imparted to 
condensing water. 
And as these must be equal 
Xx 1058,6= (2789.19 — X) « 63.6. 
Whence 
X= .84.32. 


This 134.32 is the number of pounds of steam used by the 
engines and air pump per minute, and we must next ascer- 
tain the amount of steam used by the air pump. ‘The useful 
work of the air pump is the lifting of 2792.19 Tbs. of water 
14 ft. high per minute, which amounts to 

2792.19X1 
acme CARD . 
33,000 horse power. 

Besides this useful work, the pump must overcome the 
friction of its moving parts, and friction of the water in 
the passages. Ata careful test of steam pumps at the fair 
of the American Institute in 1867, the Knowles pump gave 
an efficiency of 44.38 per cent., one pump of another make 
giving as low an efficiency as 18.33 per cent. I wil! assume 
this low efficiency for the present case, On this supposition, 
to produce 1.18 horse power of useful work, the pump must 
have an indicated power of 


1,18 x 100_ 6.658, } 
18.33 


(It is proper to remark here that, according to the effi- 
ciency of this pump, as shown by experiments, the indicated 
horse power would only need to be 2.66, and it will bs evident 
that I have allowed an excessive margin of safety.) The 
mean pressure of steam required to uce this horse power 
at the speed at which the pump was working is 15.12 1L. per 
square inch, and, allowing a k pressure on the piston of 
Sib. per square inch, the pressure per gauge should be 
24.12 yin > 25. 

On this assumption the pump would require 6.49 lb. of 
steam per minute, which is an allowance of nearly a cubic 
foot of water per indicated horse power per hour. The 
amount of steam used by the engines per minute will then 
be 134.32—6.49 = 127.83. Aeotiag: to the indicator dia- 
grams, the amount of water used by the engines per indicated 
horse power per hour was 21.23 ]b., this calculation 
shows the amount actually used to be 38.43 lb., giving a leak 
while the engines were exhausting of 81.02 per cent. 

This is quite sufficient to account for the apparent paradox 
matdlanal in the first part of this report, of the engines, 
when the condenser was detached, using more steam and 
burning less coal. I had no means of ascertaining the amount 
of steam that leaked during the exhaust, when the eagines 
were disconnected from the condenser, but of course it would 
be less than when the condenser was in operation, since in 
the latter case the pressure of the exhaust was much dimi- 
nished. 

It is a matter of surprise that the condition of affairs was 
not discovered long ago by a simple inspection of the coal 
account. Here is a case in which, under the most moderate 
estimate, 560 per cent. of the effect of the fuel has been 
passing silently away, unseen and unsuspected, without doi 
any useful work. It is another illustration of the fact whic 
is so frequently demonstrated, that users of steam power 
cannot employ too many checks to prevent and discover 
waste; and it is a strong tribute to the value of that usefal 
instrument—too often despised by the so-called practical 
man—the steam engine indicator. I that the owner 
of these engines will seize the first opportunity to have this 

at leak stopped, and I am confident that when this is 

one, he will realise the full benefit claimed by you for the 
application of the condenser. I must add, before closing, 
that I have carefully examined the construction and opera- 
tion of the condenser, in connexion with my inspection and 
test of the engines, and it gives me pleasure to state that 
it seems to be well designed and constructed, and of ample 


proportions, 
Respectfully, 
June 24, 1873. Ricuagp H, Buzgt. 











Coat 1s New Sourm Waxes.—The Greta coal and shale 
mine, situated about 12 miles from Maitland, on the Great 
Northern road in New South Wales, is being developed, and 
the mine is likely to become a celebrated in conse- 
quence of its great extent and the unusual importance of the 
seam, which is 28 ft. 6 in. thick, The quality of the coal is 
exceedingly good, and when all the arrangements now on 
hand have been perfected, it will be raised to the extent of 
500 tons per day. A tramway, about halfa mile in length, is 
being laid down from the pit’s mouth to the Great Northern 
Railway of New South Wales; the estimated cost of this 
tramway is from 3000/. to 40001. 





Lonpon Association oy Foremenw ENGINgrRs snp 
Daaveutsmex.—The last ordinary monthly meeting for the 
year 1873 was held on Saturday, the 6th instant, at the City 
Terminus Hotel. Mr. Joseph Newton, A.LC.E., late of the 
Royal Mint, president, filled the chair, and the assembly- 
room was filled inconveniently. After the election of several 
new members, Mr. C. F. Hayes, London manager for Messrs. 
Greenwood and Batley, of Leeds, read a paper on the “ Manu- 
facture of Yarns from Waste Silk.” The author described, 
with the aid of numerous photographs of machines, and 
specimens of silk in its various stages of manufacture, the 
whole of the processes now employed in the utilisation of 
what was known as refuse silk, and its conversion into 
marketable and valuable material. A brief discussion fol- 
lowed, and a vote of thanks rewarded Mr. Hayes for his 
exertions. Before the conclusion of the si it was 
arranged that the twenty-first anniversary of the formation 
of the association should be celebrated, on the second Satur- 








in the report) had confirmed this view. 


day - February, by a public festival at the City Terminus 
Hote 
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THE NAGPOOR WATER WORKS. 


Nacpoor is an important city, situated in the 
Central Provinces of India, and having a population 
of about 84,000. So far back as the year 1864 at- 
tention was directed to the importance of providing 
it with a good supply of pure water; at that date, 
its principal source of supply was from wells, which, 
according to a return made in 1864, were 123] in 
number. Of these, however, 919 were brackish and 
salt to the taste, leaving only 312 perfectly fresh 
and pure. Besides these there existed in the town 
some few public fountains supplied by stone pipes 
from the Ambajerry tank, is tank and its 
conduit were constructed about 80 or 90 years 
ago to supply the palace of the rajah, and a few of 
his friends, and some gardens in and about the city. 
The old tank was formed by an embankment about 
896 yards long, thrown across the valley of the 
River Nag at a point four miles above the city. The 
average height of the embankment was only 12 ft., 
and its extreme height about 20 ft.; on its inner 
side it was faced with a masonry wall about 2 ft. 
6 in. to 3 ft. thick at the top, built of rough rubble 
masonry. ‘The body of the embankment was formed 
of earth, without any regular slope, having a top 
width of from 40 ft. to 60 ft. So far as could be 
ascertained, this embankment had no foundation 
other than the natural surface of the ground on 
which it rested, nor were any precautions appa- 
rently taken at the time of its formation to prevent 
leakage through the old ground beneath its base, 
either by the erection of a puddle wall, or any other 
expedient. ‘The water was drawn from the tank 
through a rude masonry sluice of native design, 
owing to the peculiar action of which, the available 
head of water to supply the city could never exceed 
1010.70 ft. above datum, even when the water stood 
at its highest, viz., 1022.70 ft. above datum, The 
area of the tank, when full, was 10,337,300 square 
feet., and its capacity 80,000,000 cubic feet ; owing, 
however, to evaporation and leakage, its total avail- 
able capacity was in reality little more than half 
that amount. The masonry pipe was constructed, 
for the most part, of rough stone, its internal 
diameter being about 9 in.; parts of it, however, 
had been repaired with earthenware pipes. It was 
4 miles 132 yards in length. In 1864-65 repairs 
and extensions to the embankment were carried 
out, and constant repairs were necessary in order 
to keep the pipe in working order. 

In the year 1868 it was determined to so far 
enlarge the reservoir at Ambajerry, as to enable it 
to store a sufficient quantity to compensate for dry 
years, and to lay down such a pipe as would at all 
times deliver a supply of 15 gallons per head per 
day to the people in the city of Nagpoor. In 
accordance with this decision, plans and estimates 
were prepared during 1869, which finally received the 
sanction of the Government of India in April, 1870, 
and active operations were commenced in the fol- 
lowing October. ‘The works to effect the above 
objects may be enumerated as follows: A puddle 
trench has been sunk along the line of the old em- 
bankment, passing down through it, and through 
the natural ground on which it rests, 3 ft. into the 
solid rock; the erection of a puddle wall in the 
trench up to the level of the top of the raised em- 
bankment ; the raising of the old embankment to a 
height of 17 ft. 4in. above its former level; the 
erection of a syphon outlet with regulating and 
straining tower, charging well, and valve house; the 
construction of a waste weir 200 ft. in length ; lay- 
ing a main pipe 13 in. in diameter, four miles in 
length, with distributing pipes in the city of an 
aggregate length of 7166 yards, besides a branch 
pipe to the central jail, a distance from the main 

ipe of 2244 yards; the whole of which system is 
Fea by gravitation, and affords a constant supply 
day and night. “a 

The excavation of the puddle trench, 1033 yards 
in length, having an average depth from the top of 
the old embankment of 25 ft., was a work of some 
difficulty, as it was excavated at a time when there 
was a considerable depth of water in the old reser- 
voir. From the trench thus formed, 1,268,476 cubic 
feet of earth and rock were removed. The puddle 
wall has a top width of 5 ft., and its greatest height 
is about 48 ft. ; it increases in thickness at the rate 
of 2in. per foot, until at the ground level its average 
thickness is about 10 ft., from that level to the 
bottom of the puddle trench it decreases in width 
to 5 ft. The clay for making the puddle was carted 
from a distance of 3 miles, and was worked up into 
puddle by prison labour—the men, after the clay 





had been well soaked, kneading it up with their 
feet. The total quantity of puddle in the embank- 
ment is 920,000 ft. The whole of the old embank- 
ment has been raised about 17 ft. 4 in., so as to 
enable it to retain the water 13 ft. 4 in. above its 
former level. It nows forms an embankment 
3280 ft. in length, having a top width of 7 ft. 6 in. 
with a back slope of 2 to 1, and a water slope down 
to the level of the old embankment of 2} to 1 ; this 
latter slope is pitched with hard basalt stone 1 ft. 
thick. This work was of a rather difficult and 
tedious nature, and was cause of some anxiety as the 
water rose on it for the first time, in consequence of 
the very bad material of which the old embankment 
was composed. Fortunately, only one slip of any 
kind occurred, and this was confined to the rear 
or outside slope, and did not affect the water face of 
the work. The total quantity of new earth in the 
raised portion of the embankment is about 2,900,000 
cubic feet; it was brought up in regular layers, 
each about 6 in. to 8 in. in thickness, inclined to and 
on each side of the puddle wall; each of these 
layers was watered, trodden, and rammed before 
the next was laid on, so as to secure as far as 
possible solid and sound work. The flood waters 
are discharged, when the reservoir is full, over a 
waste weir 200 ft. in length, the whole of the exca- 
vation for which, and the waste weir course, is in 
nodular trap rock. After passing over the sill of the 
weir the water flows between low converging train- 
ing walls, 120 ft. in length, to the waste water course, 
down which it falls at an inclination of 1 in 40 to 
the bed of the stream below the embankment. The 
water is drawn from the reservoir by means of a cast- 
iron syphon pipe 2 ft. in diameter, and from 1 in. to 
1} in. in thickness, which passes over the old em- 
bankment, and below the level of the new raised 
portion. This plan was adopted to avoid the risk 
which would have attended cutting through the old 
embankment, and the chances of injury to which 
the pipe would have been exposed if laid beneath it. 
The syphon pipe, 184 ft, in lath. has an extreme 
rise of 15 ft. 6 in., but it will seldom be required to 
lift the water more than 9 ft. 6 in.; its inner end is 
placed in the regulating and straining well, and is 
closed by means of a sluice valve 2 ft. in diameter ; 
its outer end terminates in the valve house at the 
foot of the outer slope of the embankment, at which 
place the water is discharged from it, either for the 
supply of the city, for irrigation, or for scouring out 
the straining tower, by one of two sluice valves, 
each 15 in. in diameter. In the valve house is 
placed a domed cover, by the removal of which the 
syphon pipe can be entered at any time for examina- 
tion, and on the top of this domed cover, when in 
its normal position, is fixed an air valve, so arranged 
as to prevent air from passing from the main pipe, 
or irrigation outlet, up into the syphon. Arrange- 
ments have been made for charging thesyphon at its 
crest by filling it with water when all its end valves 
are closed ; for this purpose it is provided with a 
short branch, 4 in. in diameter, fitted with suitable 
valves and pipes, which are placed in a proper 
charging well, in the embankment, on the outside 
of the puddle wall. 

The laying of the syphon pipes by means of the 
gantry was an operation requiring much care and 
attention. On the inside of the embankment they 
rest on a semi-arch of rubble masonry, and on the 
outside on a similar semi-arch of concrete. At the 
point where the syphon pipe crosses the puddle 
trench, it is —- partly on a masonry pillar, 
partly on the foundation of the charging well 
through which it passes, and partly on wrought-iron 
girders along its whole length, also the pipe rests in 
sandstone blocks accurately cut and ground to fit it. 

The water, before passing into the syphon pipe, 
is strained through copper-wire gauze strainers, 
30 meshes to the inch, in the straining tower. This 
tower, built of sandstone on basalt rubble founda- 
tions, is 48 ft. high from the solid rock on which it 
rests. Great difficulty was experienced in obtaining 
a good foundation in the hollow of the old reservoir, 
as the excavation had to be carried down 12 ft. below 
its bed at a time when it contained a good deal of 
water. The water is admitted into the straining 
tower through one of three cast-iron sluice gates, 
2 ft. square, according to the height of water in the 
reservoir; these sluices, sliding on proper brass 
faces, are raised or lowered by means of draw rods 
and screws placed in the three cast-iron pillars. 
The tower is approached from the embankment by 
a small wrought-iron girder foot-bridge, 80 ft. long, 
and 3 ft. 6 in. deep, resting at its centre on a small 
masonry pillar. 


The main and city distribution pipes, weighing 
about 1240 tons, are all fitted with proper scouring 
and air valves, the latter of a pattern which allows 
of their being used as fire-cocks, from which water 
can be drawn under pressure to extinguish fires, or 
water roads, and they are so arranged as not to re- 
quire the use of fire engines, The public supply of 
water is afforded by means of standard self-closing 
drinking pillars, placed at distances apart of about 
100 yards, and connexion has also been made with 
some of the old cisterns of the former works, 

The supply of water is obtained from,the drain- 
age area of the river Nag, 4224 acres, or 6.6 square 
miles, in extent, which, with an average rainfall of 
41 in., will fill the reservoir, or, in other words, give 
a supply of 240 million cubic feet, or 1500 million 
gallons, sufficient for two years’ consumption for 
the city, including allowance for evaporation. It 
was proposed to use a portion of this surplus for 
irrigation, but no definite resolution on this subject 
has hitherto been come to, and no works for’ that 

urpose have at present been commenced upon. 

he purity of the water has been tested, and it is 
found to be the best in the neighbourhood of Nag- 
poor, a Circumstance due, no doubt, to the bare un- 
cultivated nature of the drainage area. 

These important works were designed by, and 
carried out under the immediate superintendence of, 
Mr. A, R. Binnie, C.E. The amount of the original 
estimate, prepared in 1869, was 36,554/., and the 
works then designed have been executed at a cost 
of 36,718/., or within 164/. of the estimated amount ; 
but during construction other works, not then con- 
templated, have been carried out, which will bring 
the total cost up to 39,7007. This represents a sum 
of about 9s.  - per head of the population, or 
31,500/. per million gallons supplied per day. 








Amenicay Steam BortzR ExpgrimEntTs.—The result of 
some recent experiments made with steam boilers at Sandy 
Hook, has convinced the United States Inspector-General of 
steamboats that boilers are more liable to explode from lack 
of water than from over-pressure of steam. One of the boilers 
recently experimented upon withstood the test at a hydro- 
static pressure of 180]b. and a steam pressure of 150 lb. 
when ae filled with water; but when it contained only 
half the proper quantity of water, it burst at a pressure of 
only 601b. Some further experiments with steam boilers are 
to be made at Pittsburg. 


Coat in New Sourn Watzs.—Another new coal mine is 
about to be og in close proximity to the Greta colliery, 
New South Wales. The land on which the proposed mine is 
to be opened is a 1000-acre block, owned by Mr. C. Parnell, 
of Miller’s Forest, and adjoining the Greta estate. Of the 
1000 acres, 850 are coal-bearing, having a seam averaging 
from 9 ft. to 14ft. in thickness, according to a report 
furnished to the Colonial Government by the late Mr. W. 
Keene, then Government examiner of coalfields. Already, 
three trial shafts have been sunk from which samples of coal 
have been obtained. It is a bright, hard, brittle coal, with 
a clear grain, and opens out well when subjected to the 
action of heat. Immediately on the top of the coal seam is 
a seam of kerosene shale, of good quality, similar in out- 
ward appearance to that of the Greta mine. 


Rattways 1x New Zeatanp.—The New Zealand Ministe™ 
of Public Works reports that 404 miles of railway were con- 
tracted for previous to July, 1873, and that these works have 
reached various stages of completion. There are nineteen 
distinct lines, five being situated in the North Island, and 
fourteen in the Middle Island, Tenders will be called for 
immediately for an additional 160 miles of line, includin 
eight new lines, three of which will be in the North Island, 
and five in the Middle Island. As soon as the surveys can 
be completed, 168 miles more line will be undertaken by the 
New Government. About 32 miles of line have 
thus far been opened for traffic, and with tolerably encourag- 
ing results. e entire length of line which it is at present 
proposed to construct in the colony is 764 miles, and the 
total estimated cost of the works, taking existing contracts 
as a criterion, will be about 3,886,000/., or a little over 60007, 
a mile. 

An American Torpepo Boat.—A torpedo boat, which 
has been designed by Admiral Porter, and the construction of 
which has occupied a year, has been launched from the United 
States Navy Yard at Brooklyn. The boat resembles a cigar, 
being of narrow beam with a tapering bow. She has been 
built of iron, is 170 ft. long, 28 ft. beam, and 12 ft. deep, her 
burthen being 800 tons. The vessel, without her machinery, 
weighs 527,000 lb. She is to have compound engines of 200 
horse power. She is divided into compartments, with a 
double bottom, having pumps and valves so arranged as to 
settle her in the water to the level 5d the om ~~ a 
to! 8 rojecting from her bow, and three similar 
jos vor ther side. y h and speed, with the ability— 
by means of the Fowler cage meager turi within her 
own length, have been the objects chiefly at in her 
construction. The torpedoes are to be attached to an enemy’s 
ship, and are to be exploded by electric agency. Although 
the launch of the vessel was rather hurried, she is not nearly 
rs she can scarcely be ready for sea for some 
moni 
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AGRICULTURAL IMPLEMENTS AT THE | failed altogether in being represented in this branch 


. . , as of industry. 
ViEEwS BARISES am. =e vam. Returning to the Western Agricultural Hall, a 
IMPLEMENTS OF 'TILLAGE.— (Continued). 


_ | large number of Swedish ploughs were seen, con- 
Very few ploughs were exhibited in the Agri- | tributed by several different makers, all of them 

cultural Hall belonging to the United States, nor | characterised by extreme cheapness, most of them 

were any of them specially remarkable for excellence | by roughness of work, and a few by originality of 

of design or detail. Messrs. Collins and Co., of Hart- | detail. 

ford, Massachusetts, showed a large two-horse From the machine works of Ofverum, in Sweden, 


plough, their so-called ‘‘ Eclipse,” which was a re- 
markably fine piece of work, but fit only for exhi- 
bition. A similar plough in another part of the hall 
was a practical implement, but of decidedly inferior 
workmanship. ‘The principle feature of this plough, 
apart from the frame and seat for the driver (an 
arrangement entirely unsuited for Continental 
farmers), is the introduction of two levers operated 
from the seat. The first and right-hand of these 
places the shares in position ; the second, which is 
the most used, and is very inconveniently situated 
for the driver, is employed to lift the shares out of 
the ground, Attached to the lever is a saddle- 
shaped clamp, which clasps the rim of the wheel, 
and, when it is desired to lift the plough, this 
saddle is pressed upon the tyre, so that the work 
of raising is done by the team. The depth of furrow 
is set upon a quadrant with a sliding stop, against 
which the lever is moved up. The two wheels are 
of the same size, and are mounted on cranked axles. 
‘The same maker showed a couple of neatly made 
hand ploughs, with steel mould boards, shares, 
and land sides, the shares being of the form shown 
in Fig. 18, with points cast solid for a depth of 3 in. 





A 





The simplest form is without any forward or gauge 
wheel, but in the sole of the standard carrying the 
share, which is fastened to the beam, there are two 
slots, by means of which an adjustment can be made 
for varying the depth of the furrows. In another 
form a wheel, mounted exactly as in the Ransome 
plough first noticed by us, is employed, the quadrant 
sliding in a similar manner on the beam. ‘The link 
for the draught is held to the beam by means of a 
pin, the upper end of which forms the spanner for 
tightening or loosening the bolts. 
A plough made by the Peekskill 

Works, New York, is shown in Fig 19. 


Plough 
It is 





entirely of cast iron except the share pins and stilts, 
and a merit is claimed by the inventors for the use 
of the peculiar curved beam, it being urged that the 
draught is brought into a proper line, with a shorter 
beam, than is possible if the latter were straight. It 
will be noticed that the point of the share is pro- 
longed, a good feature, as it allows for wear. The 
beam is cast with three ribs on it, and at the rear 
it is extended out so as to form the body to which 
the share is bolted. 


In the implements provided with a front or skim- 





ming share, the standard of the latter is made with 


a rack upon its inner face, and is raised up or 
down by means of a pin in the side of the beam. 
Messrs. Furst and Bradley, of Chicago, showed 
a good and simple hand plough, with a rolled iron 
beam of [ section ; the point of the share is very 


long, to allow for wear, as in the one previously 
noticed. Besides these there are a few other makers, 
who, however, exhibited nothing worthy of men- 
tion, and it is fair to assume that the United States 





| were a large number of these implements, some sold 
at the remarkable price of eighteen shillings. They 
are all very practical in design, but extremely rough 
in workmanship ; several coarse copies of English 
ploughs were to be found, and some have the share, 
mould board, and body all cast in one piece. 
| Several American patterns of shares and breasts were 
| here, but the majority were modified from English 
forms. Amongst the specialities was a five-furrow 
plough, the shares of which were all small and very 
square. ‘The implement has a wrought-iron frame, 





and the bars carrying the shares are jointed to the | 
| the Collins American plough before mentioned. Of 


beam. ‘These bars are kept always parallel to each 


other by means of distance links, and the spaces | 

between them can be regulated by a motion similar | 

| highly serviceable and durable. 
ghly 


to that of a parallel ruler. A quadrant on the 


frame serves as a means of locking the series of | 


shares at any desired angle with reference to the 
beam. There was also a heavy three-furrow plough 
with a wooden frame. The centre share is bolted 


ject two pieces of wood at riglit angles to it. 
are made in these pieces, and the first and last share 
is secured to them, so that a traverse may be given 
to them in adjusting the width of the furrow, the 
middle share always remaining fixed. The pole of 
this plough is attached to the beam by a loop bolted 
to the side of the latter. A large subsoil plough of 
very heavy draught, and with a long projecting 
breast to the share, rolled in one piece with the 
slade, completes the list of specialities contributed 
by this firm. 

We may group together three Swedish manufac- 
tures, Westlanderholm, the Forsviko Engineering 
Works, Nafveqvarn, ard the Gottenburg Machine 
Works. ‘These firms showed collectively a great 
number of ploughs of better finish than those of 
the makers just noticed, while the prices are ex- 
tremely low, really excellent implements being sold 
for 30s. in Vienna, and of course at a lower price at 
the works in Sweden. 

Mr. S. Wagner, of Hiigendorf, showed an imple- 
ment more ingenious than useful, Itis a turnwrest 








= = 


plough, with the share, mould board, and bod 
doubled, so that it can be turned in a horizontal 
plane, and present at each half revolution a working 
face ; the turning is effected by means of a lever, 
the handle of which comes back between the stilts, 
and has a slot formed in it, This slot falls over a 
_ on a nut placed ona screw shaft, which passes 
orizontally between the stilts, so that when the 
lever falls down the share is thoroughly locked, but 
the pitch can be altered by turning the screw. The 
coulter is adjustable, the required motion being ob- 
tained simply by pressing a small lever to which the 


coulter is attached to the right or left of a tapering | 


plate fixed on the beam, the angle on the plate 
throwing the coulter over in either direction. 

Mr. G. Vogt, of Utzingen, had also a balanced 
turnwrest plough, with two mould boards, one on 
either side something like the Skelton implement 
before noticed. The mould board and share, how- 


| trade. 
to the beam, from which, in front and behind, pro- 
Slots | 





plough is a fore carriage, the arrangement of which 
cannot be understood without difficulty, and is 
altogether the most complicated piece of mechanism 
we have: ever seen in connexion with agricultural 
machinery. 

Mr. S. Staufiger, of Wiedlisbach, had a somewhat 
similar turnwrest plough, the design of which is, 
however, much happier. The breast and share are 
locked as in the Vogt implement, and the coulter is 
adjusted by being slightly cranked, and moved by 
a short handle above the beam. The arrangement 
for adjusting the depth, &c., of the share is still 
complicated, and the parts are very light, too light, 
we should imagine, to withstand the work that must 
be thrown upon them in practice. 

Finally we may mention another series from the 
Akers St. Bruck, in which no originality of design 
need be looked for, only strong workmanship and 
cheapness. The breast and body of the plough are 
cast in one piece, and there is a wing on the share 
to save the addition of a coulter, similar to that of 


course these implements present no finish, but 
there appears little room for doubt that they are 


Altogether, the Swedish collection of ploughs was 
a very remariable one, and explains fully why those 
makers enjoy so large a share of the North Russian 
Hitherto, we believe, however, that they 
are not in favour in Austria and Hungary, and, 
despite their cheapness, but a small business at 
Vienna was done with them. Probably an inspec- 
tion of them will be serviceable to English makers, 
who have their makers as competitors. 

Passing now into the Agricultural Hall at the 
eastern end of the Exhibition, and devoted to the ex- 
hibits of Germany, Austria, Hungary, and Russia, 
we found immediately at the entrance the most com- 

lete collection of ploughs to be met with outside the 

ritish department. ‘These were contributed by the 
Eckert Manufacturing Company of Berlin, and are 
remarkable for the excellence of their workmanship, 
the originality of their design, and their moderate 
cost. 

The first we may notice is an implement intended 
for beetroot cultivation, and is shown in Fig. 20. 
It hasa small share in front that throws over about 
4in. of the surface, and is followed by the large 
share and breast behind, which penetrates toa depth 
of 14in. The front end of the beam rests on a fore 
carriage running on two wheels. Figs. 20 and 21 
will help to explain the arrangement of this car- 


FIiG.20 








riage, which is extremely good. The axle a is 
cranked at the end upon which the large wheel is 
mounted. Upon the axle is a long cast-iron sleeve 
4, and the bent draw bar c embraces the axle at one 
end outside the sleeve, and at the other end it passes 
around it within an enlargement cast upon the 
sleeve, as shown. A pin d goes through a hole in 
the axle, and keeps all in place. Now, if it be de- 
sired to alter the depth of the furrow, by adjusting 
the position of the large wheel, the pin d is removed, 
and the sleeve is slipped along the axle for a-short 
distance. At the end of the sleeve next the crank, 
is a toothed quadrant ¢, into one of the spaces of 
which a pin /, fixed to the crank, enters. It is 
clear, therefore, that when the sleeve is slipped 
back into its normal position, but turned round 
more or less, the pin f will enter a space varying 
according to the extent of the movement, and the 


| position of the large wheel will be affected to a cor- 


ever, are locked together by means of a long pin | 


going down into the slade plate, In front of this | its place, and the fore carriage is fixed. Upon the 





responding degree. ‘The pin dis then returned to 
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top of the sleeve is cast a flat table g, with a 
number of grooves in it, at right angles to the axis 
of the axle. Within this table there is a | -shaped 
groove, in which the end of the upright bar of the 
carriage, 4, suitably formed to fit the groove, 
slides to and fro. -In the lower part of the bar 


FiG.2) 














is a slot, and a key passed through this, and 


locking at the same time in one of the grooves, se- | 


cures the bar in position, so that by shifting the.po- 
sition of the bar the centre line of the plough, with 
regard to the wheels of the carriage, can be altered 
at will. The draught is taken from the frame, as 
shown, by means of a strong chain attached to it 
and the latter, so as to take the strain off, and retain 
the carriage in position. Near the top of the bar 4 
is a collar embracing it, as shown, between two 
bosses, and pinned toa cast-iron plate behind, which 
forms the socket for a swivel motion in throwing 
the plough over. In the upper part of the plate is 
placed a pin 7 with an eye at one end, and a swing- 
ing cross pin is on the swivel. This, when one 
projection of the cross pin is in the eye of the 


swivel, serves as an efficient locking apparatus, and 
when it is thrown out, the plough may be thrown 
over with the greatest ease. 

The beams of nearly all the Eckert ploughs are 
of wrought-iron J-section, and the stilts are also 
of iron, turned round and fastened to the web of 
the beam, as shown on Fig. 20. In the same figure 
it will be seen that a loop is fastened to one of the 
stilts, to receive the weight of the plough when it 
is thrown over. 

Another point to be especially noticed is the 
adoption of a movable chisel oint to the shares, as 
indicated at ain Fig. 21. The bar, of which the 


chisel-point seen forms the end, is of considerable 
FIG, 22 


length, and projects inside the body of the plough ; 
it is made alike at both ends, so that it can be re- 
moved when one end has been worn down. There 
is a bracket fastened to the inner side of the body, 
through which the bar passes, and, its edges being 
serrated, it can be held fast by a set screw In any 
desired position. 

Fig. 22 shows a simple form of plough, represented 
by several examples at the stand. It will be seen to 
possess the leading characteristics already noticed, 
namely, the I-beam, fore carriage, iron stilts, and 
chisel-pointed share. ‘The beam is bent over at the 
back, and nearly approaches the ground, in order 
that the body may be rivetted toit. At the end 
of the body there is a T-iron slade fastened. 





The same form of beam is preserved in the double 











and three-furrow ploughs, Fig. 23 is a good ex- 
ample of the latter. The main beam, as will be seen, 
is in the centre, and the frames for the forward and 
rear shares are bolted to it, a sufficient curve being 
given to allow for the width of furrow desired. Of 
course these widths are not variable, and the three 
beams are rigidly, but somewhat too lightly, braced 
together. e stilts are of iron, bolted to the 
lower part of the beam _— above the mould boards. 
The draught is taken through a chain “r bar at- 
tached to the centre beam. 

Finally, we may illustrate a ridging plough with 
adjustable wings, Figs. 24 and 25, having the same 
form of beam, but only a single gauge wheel in 


front, the vertical bar of which is free to turn in a 
socket bolted to the beam, and around which passes 
the draught shackle. The plan, Fig. 25, shows the 
mode in which the angle of the wings can be ad- 
justed, an angled plate under the stilts being pro- 
vided with a number of holes for that purpose. 

In addition to the actual ploughs, the Eckert 
Company exhibited a number of models very finely 
executed, but showing nothing that is not to be seen 
better in the implements themselves. 

Near to this exhibit was a plough contributed by 
G. A. Markwart, of Zechin. The share and breast 
of this instrument were painted to represent granite. 
The rest of the machine corresponded. 

Heinrich Frome, of Holzmunde, showed an in- 
genious arrangement, but one which we imagine 
has but little practical value. It is a wrought-iron 
framed implement with a skim share in front, a fore 
carriage, the position of which relative to the plough 
may be regulated by a screw and lever from the 
back, while between the stilts is a second lever, 
connected with three narrow and sharp blades that 
can be thrown by the lever through the mould 
board, from the face of which they project several 
inches. The apparent object of this is to pulverise 
the soil as is rises up the mould board. The shares 
are adjustable by means of a screw and small lever 
connected to the beam. Whether the good effect 
obtained would in practice repay the extra trouble 
and expense of construction is, we think, very 
doubtful. 

Mr. R. Sachs, of Plagwitz, near Leipzic, exhibited 
two ploughs, one with a horizontal wheel below the 
share, instead of a slade, to reduce friction in work- 
ing, the other one of formidable size, called the Rajol 
plough, for very deep work, and adapted to cut 
furrows toa depth of 24in. Of course the whole 
of the framing of this plough is very massive, and a 
peculiar locking arrangement is adopted. A lever 
extends to the back of the plough between the stilts, 
having its fulcrum in a point above the beam, and 
near its forward end. Beyond the fulcrum the 
lever is bent over, terminating in a projecting 
finger, which, when the lever is in its normal position, 
enters a hole made in the post, and locks the car- 
riage; on raising the lever, however, the finger 
clears the post, and the plough is free toswing. A 
screw — is provided for regulating the 
depth of furrow. 








German Coat Mininc.—Exploratory works are being 
carried on in the north and west of the Ruhr basin. In 
Holland also a considerable number of coal concessions have 
been taken up. 





American Locomorives.—The last advices received from 
the United States report that at the Baldwin ive 
Works, at Philadelphia, there are still 1360 men employed at 
full wages. This is about half the number usually employed. 
During the past few weeks, 29 locomotives have been ordered 
for Canada and other countries. The concern has sufficient 
work on hand to keep the present force of men employed for 
two months, but there is not so much doing for American 
railroads as usual at this period of the year. 
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PRINCIPLES AND CONSTRUCTION OF 
THE METALLIC BAROMETER. 


Ir a ribbon or band of brass be curved in the 
form of a gutter, and then coiled in the direction 
of ita length into a circular form, when unrolled the 
bend of the gutter increases; in other words, when 
the curvature diminishes longitudinally, the trans- 
verse curvature increases, and vice versa. 

If two equal bands of thin metal be similarly 
curved in the form of a gutter, and be then soldered 
together at their edges lengthwise, a flat flexible 
tube will be formed. If now this tube be filled 
with sand or rosin, it may be bent into a circular 
shape by passing it through powerful rollers. Such 
a shaped tube, when freed from the sand or rosin, 
maintains a certain normal form under a normal 
state of surrounding pressure, but, being flexible, 
if the sides be pressed together the transverse curve 
diminishes, and the longitudinal curve increases ; 
and when force is applied so as to draw the ends of 
the tube away from each other, converse effects on 
the curvatures take place. ‘These two simultaneous 
changes of curvature are related to each other, as 
can be shown by experiment, and proved theore- 
tically. ‘The only mathematical investigation of 
the subject that has been published, so far as we 
are aware, is by the Reverend E, Hill, M.A., in the 
Quarterly Journal of the Meteorological Society, 
vol. 1, page 50. We propose to discuss the theo- 
retical principles of circular elastic tubes, and to 
make the explanation more complete and consistent 
than he has done; and shall afterwards give the 
results of calculations which tend to confirm these 
theoretical principles. 

There also takes place a concurrent alteration in 
the capacity of the tube, which can likewise be 
shown experimentally, and proved theoretically. 

The tube being nearly flat, has two sides and 
two ends. Let the near side to the centre of its 
circle be termed the inferior, the other the superior. 
By connecting such a tube to a vertical glass 
measuring tube, and filling it completely and the 
glass partly with water, upon applying pressure to 
any part of the superior side the water will rise, 
and by pressing upon the inferior side the water 
will fall in the glass. The displacements of the 
water level must be equal to the change in the 
capacity of the tube, which can, therefrom, be as- 
certained, By connecting two similar flat and 
coiled tubes, of equal size, in a similar manner to a 
vertical glass tube, and completely filling the system 
with water and closing up, any pressure applied to 
one tube will be transmitted through the water to the 
other, and the effect on the curvatures of each tube 
will be equal but contrary in direction ; if the one 
tube is bent the other will unbend, and vice versd. 
For, as the capacity of the one tube is changed by 
altering its curvatures, the displacement must affect 
the other tube inversely, water being incompresa- 
sible in such experiments. 

These properties of flexible circular tubes have 
been ingeniously applied by M. Bourdon, of Paris, 
in the construction of a metallic barometer, in some 
respects resembling the well-known aneroid. This 
invention dates from 1849, but it has not become 
such a favourite with the public as a substitute for 
the mercurial barometer as its rival. The inventor 
has, however, applied the same principles very suc- 
cessfully in the construction of manometers for 
steam and for hydraulic pressure, and for vacuum 
gauges, which are now in general use. He has 
also succeeded in constructing with flexible tubes 
atmospheric engines, suitable where small motive 
power is required. In these gauges and engines, 
the steam, gas, or water, acts upon the interior of 
the tube, against the atmospheric pressure on the 
exterior, but the principles involved are the same 
a3 in the metallic barometer. 

As constructed to indicate atmospheric pressure 
the action of Bourdon’s instrument depends on a 
long flattened drawn brass tube, rolled into the 
form of a segment of a circle, the ends closed and 
hermetically sealed after the.air is exhausted from 
it. ‘The transverse section, in line with a radius of 
the circle of which this elastic metallic chamber is 
a segment, is a very elongated ellipse. The shape 
of the chamber at its edgesis represented in Fig, ] ; 
its longitudinal section, parallel to the edges, by 
Fig. 2, ABC being the superior side, DEF the 
inferior, AD and FC the closed ends. The ellip- 
tical section, taken from the middle of the chamber, 
in line with the centre and at right angles with the 
edges, is shown in Fig. 3, where BE is the minor 





axis, and 4 4’ the distance between the edges or the 
major axis. 

The chamber is secured to framework at the 
middle of its superior side, B, and is also supported 
at the middle of its lower edge, as 4’; the opposite 
points, as E and 4, are quite free. The point J’ is 
not held tightly, but B is rigidly fixed. ¢ 

The chamber may be considered to have its 
normal shape under the atmospheric pressure P, 





expressed in inches of mercury at the temperature 
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32° Fahr., which force is counterbalanced by the 
elasticity of the tube T, together with the elasticity 
G, of any small amount of air which may be left in 
the chamber through imperfect exhaustion ; so that 
P=T+G. While P remains constant the instru- 
ment will be affected by change of temperature ; 
for a rise of temperature will diminish ‘T and in- 
crease G; and a fall, the converse. Hence if there 
be only a very smali quantity of air left in the 
chamber, G may compensate T for change of tem- 
perature. However, it would be difficult to make 
the adjustment perfect. Should too much air be 
left, then the instrument would be very sensitive 
to change of temperature. Further, metallic 
lamine, including springs, are known to lose some 
of their elasticity with the lapse of time, therefore 
the instrument will require readjustment occa- 
sionally on this account. Leaving out of considera- 
tion, for the present, the effect of temperature and 
the loss of elasticity, let the action of the chamber 
be considered under a variation of P, represented 
by d e. 

“Now dP, as an increment, is virtually a force 
applied to the exterior of the chamber ; and, there- 
fore, according to experiment must tend to com- 
press it ; but d P, as a decrement, is tantamount toa 
force applied to the interior, under which the 
chamber bulges out. Thus any change of pressure | 
will effect a change in the curvatures and the | 
capacity of the chamber, however slight. Theore- | 
tical considerations support these views derived | 
from experiment. 

The superior surface, being farther from the | 
centre of the segment must be larger than the in- 
ferior. Hence the total effect of increment d P | 
on ABC, which is directed towards the centre, 
must be greater than the total effect on DEF, 
which is directed from the centre ; consequently 
the resultant is directed inwards, and, the chamber | 
being fixed at B, the ends advance towards each 
other, bending the tube until it is balanced by the 
resistance of the elasticity. With decrement dP, | 
the total force removed from ABC being greater 
than the total force taken off DEF, the resultant 
is directed from the centre, and the ends of the 
chamber move farther from each other; in other 
words, the chamber recovers its former shape by 
virtue of its elasticity. 

Let m the mean radius, ¢ the minor axis, and 
i the mean length of the segmental tube be given, 
when the atmospheric pressure is P. 

If the effect of change of temperature be neglected, 
/ is constant for all pressures. ; 

Further, let s be the length of the arc, ac, Fig. 1, | 
¢e its chord, 9 its angle at the centre, and @ the | 
angle of the segment, for the pressure P. Then 
6, ?, s, and c may be found from the following equa- 
tions : 
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quld m sing a” call —- 


At pressure P, let the radii to the points B and E 
(Fig. 2 and 3), be R,r. Then, since an increase of 
pressure compresses the chamber, and forces its 


3 I 
F c,& 





c 


ends towards each other, these radii are shortened 
to R’,r’; and the minor axis is compressed to ?’; 
but the linear extent of the tube remaining the same 
it becomes a greater arc of its circle, or @ increases 
to 6’, while of course @ decreases to g’. For a 
decrease of pressure, the radii, the minor axis, and 9? 
increase, but 6 decreases. It follows that s, c, and 
vary inversely, while @ varies directly, as the pres- 


sure. ‘To state the variations as clearly as possible, 
when the atmospheric pressure changes from 

4 to P+dP or to P—dP 

m becomes m—dm or m+dm 

t ” t—dt ” t+dt 

8 ” s—ds ” st+ds 

c ~* e—de ea c+de 

y ” p—d ? ” ? +d ? 

6 ” 6 + d 6 ” 6 -—d 6 


All the quantities are functions of the compression 
or expansion of the chamber which takes place on 
the minor axis ¢. 

To find the relation between the compression and 
the change of angle, let L be the length ABC, 


| Fig. 2; then, 


at pressure P, 0=%: or L=R 6; and 


at pressure P-+-d P, =m: or L=R’ @/. 
Also let L’ be the length D EF, Fig. 2, then, 


at pressure P, g=; or L’=r @; and 
Y 


at pressure P+dP, ga"; or L’=r' 9/. 
r’ 
Hence R 6=R’ 6’, and r 6=r’6’/; and, by sub- 
tracting (R—r) 0=(R/—r/) 9’. 
But R—r=+, the minor axis, before compression, 


that is at pressure P ; and similarly, R/—r/=?’, the 
minor axis after compression, or at pressure P+ 
> 


| dF 


Hence, by substitution, ¢ @=¢/ 6/. 

For 9/ put §6+d 9, and ¢—dt for #’, so that d 0 is 
the increase in 9 corresponding to the decrease in ¢ ; 
then #9=(¢-d!) (6+d 8). 

Asd@ and d¢ are small quantities their product 


| is very small and may be neglected, so that 


6.dt=t.d@ ° ° (equation 5) 

Thus for a given compression of the minor axis 
the change of 6 varies as 6; therefore, the larger @ 
is, the greater will be the sensitiveness of the in- 
strument; and, as @ depends on the length /, the 
chamber should be nearly a complete circle, as it is 
in the actual instrument. 

To find the relation between the change of mean 
radius, and the change of angle. The circular 


measure of 6= 4 , at pressure P; and, therefore 
m 


6+ d40= at pressure P+dP. 





™ 
Equating the two values of /, 
m 6=(0+d 0) (m—dm) ; 
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and neglecting the product of d 6 and d m because 
it is very small 
§.dm=md@ . . . (equation 6). 

The relation between the change of radius and 
the compression, is at once obtained by dividing 
equation 6 by equation 5 ; 

dm_m 
Tr ar ° 

The change of arc with respect to the compres- 
sion is obtained by differentiating, with respect to 
t, the equation s=2 m x—l; 

ds_o T dm_2 om 4 ° 
dt dt t 

The change of chord, which furnishes the actual 
indication of the metallic barometer, in relation to 
the compression and to the change of radius, is 
found as follows, from equation 4, 


(equation 7). 


(equation 8). 


c=2 m. ein. 2 
2 
ae 
de _odm sin ? 42m? .c08® 
dt dt 2 dt 2 
do_dm © ut? ong 
dt at ™ dt 2 
But 9= 4%, or s=m 9, 
m 
therefore ds_,,2P gam 
dt dt 
dm ad? dm 
Hence by eq. 8, 27 ——=m_—_ + 9 —— 
ron "oa a ae 
dm_ dQ 
2 r—?) — =m 
(2 x—?) dt dt 
g 2m mi? 
dt dt 
oe. as lc_dm ec dm Pp 
Substituting, “°—="™ . © + 9%” cos © 
are dt .m OF; 2 
de_dmfe,l °} . 
oie tan > oo = ° ° t 9 
dt dtm = 3 a 
de_mfe,!t 2) 
Tfence, by eq. 7 ae {eee £} 
wt" Gries oe 8 
= Q ? 
thet is So ee oS 
ert*3 08 ; (equation 10) 
and, from eq. 9, $0.24 3 on 8 (equation 11) 
mm ™ 2 


By measuring an instrument when the atmo- 
spheric pressure was 30 in. of mercury, m was found 
equal to 1.7in; ¢, 0.1; and J, 9.6. 

From these data can be calculated 

See ; 
-—- mr TTT on nearly ; 
P=360—324=36° nearly ; 
By eq. 3, s=2X1.7X3.1416—9.6=1.08 ; 
By eq. 4, c=2X1.7Xsin 189°=3.4x .309=1.05. 

If @ increase 1°, find the compression of the 

minor axis and the change of radius, 


By eq. 1, 


By eq. 2, 


By eq. 5, d t= $4 x1°=.0008 nearly, 
By eq. 6, dm= 1x 1°= 00525 of an inch. 


Compare the change of radius with the com- 
pression. 
dm_ m_1.7_ 
a ae ’ 
dt 0.1 
that is, the change of radius is seventeen times as 
great as the compression. 

Find the change in the length of the are and in 
the chord corresponding to compression .0003. 


3.4.x 3.1416 x.0003_ 999. ana 
0.1 pita 


By eq. 10, de= { 1.05 - (9.6x.951) } 2008 —.o30s. 


Compare the change of arc, and of chord, with 
the compression. 


By eq: 7, 


By eq. 8, ds= 





By eq. 8, S084 XS ISN 21088, 


dt 
that is, the change of arc is nearly 107 times the 
compression. 


By eq. 10, =101.8, 


de_1.05 , 9.6x.951 
ry ee © I. 
that is the change of the chord is 102 times the 
compression, 

Compare the change of chord with that of the 
radius. 


By eq. 11, 4¢=1.95 , 9.6x.951 


dm 17 1.7 
that is, the chord changes about six times as much 
as the radius, 


=6 nearly, 





Compare the circular change of @, with the com- 

pression. 
By eq. 5, 26 56.5, 

mt 17XvU.1 

From these comparisons it appears that the in- 
strument is most sensitive along the arc, and only 
slightly less so along the chord, It is from the 
chord that the variations of the chamber are com- 
municated by suitable mechanism to the dial. 

Reverting to the effects of change of temperature 


upon the instrument, it has been shown that - 


t¢_mt 

t 
same coefficient, being of the same metal, brass, 
neither the compression nor the change of angle 
will be affected by change of temperature acting 
upon them. Consequently, if the indications were 
taken from the angle, the instrument would only 
be affected by change of temperature altering the 
elasticity of the metallic tube, and of any air which 
may be left in it. However, the instrument has 
not been constructed to register from the angle 
because its changes are not so great as those of the 
chord, What, then, is the effect of change of tem- 
perature on the chord, from which the indications 
are taken? By equation 3, s=2 m #-/=2mn— 
m 0—(2r—-60)m; and by equation 4, c=2m. sin 


: ; therefore, since @ is unaffected by the effect of 


; and, since m, ¢ and /, all expand by the 


change of temperature upon m, s and ¢ will be 
affected in the same ratio as m. ‘This effect of 
thermal change might be compensated by con- 
structing a compound radius bar of brass and steel ; 
but compensation has not been attempted, pro- 
bably because it would not be complete, for the 
thermal effects on the elasticity would still remain. 

Change of temperature will also modify the sur- 
face upon which the resultant pressure acts; but, 
as this surface is less than 0.3 of a square inch, it 
can have no appreciable influence through the 
largest possible range of atmospheric pressure. 

(To be continued.) 








PNEUMATIC. TRANSMISSION, 
To Tug Epitor oF ENGINEERING. 

Srr,—The experimental results stated by Mr. Sabine 
(page 460) agree so closely with the previous Table that it 
would not have been necessary to compare the formula 
given with the actual experiments, but for one circumstance. 
In the experiments made by Mr. Sabine, one of the tubes 
was only 1} in. diameter while the others were 24in. Now 
it might have been anticipated that where the tubes are so 
small and differ-so much in diameter, the coefficient of 
friction would not be constant, and looking to the results 
of Mr. Sabine’s experiments this is clearly the case. 

It is now well known that for water flowing in pipes the 
coefficient of friction 


» 1 1 
= 005 (1+ “_) to .o1 ( 

( ga) aid twa) 
according to the degree of smoothness of the surface of 
the pipe. With the same degree of smoothness, the coefli- 
cient is less for large and greater for small pipes, but can 
be expressed always, very approximately, by a formula of 


the form 
s= a (1 + ~ ): 


Without going into the reason of this variation, which is now 
understood, we may assume provisionally for air 


& = .0163 (1 +i, 


and putting this value in the formula previously given, 
we get for the mean velocity of the carrier in the pipe 


1,766,600 D 
v= { a byp. log. 7! 2} 
NI z Ts 10g: ~ 5 


and for the time of transit in seconds 
L3 & 


t= 
ioe hyp. log.” D. 
Pe 





These do not profess to be more than approximate formale, 
in which the smaller resistances have been neglected to 
secure simplicity. But the following Table shows that they 
give results very closely agreeing with the experiments of 
Mr. Sabine. It should, however, be observed that the con- 
ditions assumed in deducing the formula are exactly those 
of the vacuum experiments in which the flow of air was 
constant, and are not exactly fulfilled in the pressure ex- 
periments in which the air in advance of the carrier was at 
rest before the experiments began. 

It will be seen that within the range of the experiments 
recorded in the Table, Mr. Sabine’s calculated results agree 
very closely with them, and the results: of the above formula 
rather more closely still. 

It is stated in your last issue that Mr. Sabine concludes, 
from the discrepancies of the experiments made to determine 
the point, that the velocity of the carrier is uniform from one 
end of the tube to the other, except so far as it is affected by 





the state of the surface of the tube. I venture to doubt the 





























x | 8 |28 
2 3 18 ee Time of Transit in Seconds. 
s i og 
HB g ES 2 
aH . g.5 
| Ae Calcula-| Calcula- 
SE | & |S ‘§|Byexpe-| ted by | ted by 
os 5 &.8 Z| riment.| Mr. | formula 
a A la Sabine. | above. 
—— —— hy 
Pressure Experiments. 
980 2} 9.5 62.0 67.8 60.1 
9.8 60.5 58.4 60.9 
9.0 62.0 59.4 61.6 
7.0 70.75 67.1 67.9 
6.75 68.0 68.3 69.2 
6.62 68.5 69.1 69.7 
6.5 70.5 69.6 704 
6.0 80.0? 72.3 72.5 
65 74.76 75.4 75.8 
223 | 14 | 5 | 115 105 | 112 
5.5 | 11.0 10.0 | 10.8 |(4 exps.) 
590 24 8 ; 29.9 29.4 80.2 |(4 exps.) 
7.75 50.25 29.8 39.5 
7.5 | 30.5 30.3 | 31.0 
5.6 | 314 35.3 35.4 |(4 exps ) 
Vacuum Experiments. 
590 24 4.17 54.0 | 36.0 34.6 
4.67 | 32.7 | 83.6 82.0 |(2 exps.) 
4.78 33.0 | 33.0 81.7 
Sum of each column | 861.25 | 845.2 855.6 
Aggregate error see 16.05 5.75 











conclusiveness of these discordant experiments, especially as 
it must be a matter of difficulty to arrive at quite accurate 
results, and as the differences of velocity in different parts of 
the tubes cannot in any case be very great. If it is assumed 
as before—1. That the friction of the carrier is compara- 
tively small; 2. That the air does not change in tempera- 
ture; and if v, p, are the initial, and v, p, the final velocities 
and pressures, 


v=, 21, 
Pr 


Mean velocity=. . 
Ps hyp. log. 22 
% 





In proportion as the friction of the carrier is greater, the 
mean and final velocities will be more nearly equal to the 
initial velocity, but unless it is much greater than seems at 
all probable, the velocity in the tube could not be constant. 
The friction of the carrier could easily be taken into account, 
if necessary, but no data exist for estimating its amount. 
I remain, Sir, yours truly, 
W. CawrHorng UNWIN. 
Cooper’s Hill, December 15, 1873. 


NOTES FROM THE SOUTH-WEST. 
Landore Steel Works.—A strike at the Landore Steel 
Works has terminated amicably. ‘This happy state of things 
was brought about by mutual concessions, and a number of 
men have been able to resume work on terms which, it is 
hoped, will prove advantageous to all the parties concerned. 


Trade in the Merthyr District.—Some bars have been 
turned out at Cyfarthfa for Lisbon; Aberdare has also becn 
executing some rail orders for Holland. Nothing positive 
appears to have been yet settled as to the Cyfarthta Works. 
The coal trade is still active. 


Railway Warehouses at Bristol—The Great Western and 
Bristol and Exeter Railway Companies are taking powers to 
purchase the site of the old (the present) city gaol, when the 
new one near Horfield is built. The object of the companies 
is to erect large warchouses on it, in connexion with the 
Harbour Railway and wharf close by. 


The Forest of Dean.—The price of the best household coal 
is maintained in the Forest of Dean at 20s. per ton. A good 
demand for iron has prevailed at some of the iron works, but 
at others there has not been so much activity. There isa 
fair average demand for tin plates, and the local works have 
been pretty well employed. 














Lonpon InrERNATIONAL Exutsition, 1874.—The second 
meeting of the sub-committee for Sanitary Apparatus and 
Construction was held on Tuesday, the 16th instant, Dr. W. 
Hardwick in the chair. There were also preéent Mr. W. 
Clode, Captain Douglas Galton, C.B., Messrs. C. Gatliff and 
George Godwin, and Dr. George Ross. 





Frencu Rattways.—It appears that in the year ending 
September 30, 1873, railway extensions were opened in 
France to the extent of 420 miles. In this total the Paris, 
Lyons, and Mediterranean figured for 1114 miles. The de- 
velopment of the new networks of the various French Com- 
panies has been rather impeded during the past twelve 
months by the difficulty which the companies have ex- 
perienced in floating obligations, by reason of the competition 
of the monster national loans. As these loans have now 

retty well ceased, the demand for railway obligations may 
“ expected to revive, and if they can be readily disposed of 
the navvy will go to work with much more vigour among the 
French. ‘The total earnings of all the French railways in 
the first nine months of this year amounted to 23,637,068/., 
as compared with 22,486,627/. in the corresponding period of 
1872, 
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THRASHING MACHINES AT THE VIENNA’ EXHIBITION. 


CONSTRUCTED BY MESSRS. RANSOMES, SIMS, AND HEAD, ENGINEERS, 
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Some time since (see ante, page 181) we published in 
our series of articles on ‘Agricultural Implements at the 
Vienna Exhibition,” a description of the thrashing ma- 
chines exhibited by Messrs. Ransomes, Sims, and Head, of 
the Orwell Works, Ipswich. The notice we then pub- 
lished was so complete that we need scarcely describe 
in detail the illustrations we give in our present number. 
The first of the machines, shown by a perspective view 
above, is a small light implement, designed to cut up 
the straw as soon as it is delivered into the machine. For 
this purpose a drum and concave are employed, fitted with 
cutting teeth, and pass under the action of a second roller, 
which further bruises the straw. The whole then falls 
upon a distributing plate, and thence to the riddles, when 
it is exposed to a blast, and the grain separated. At the 
forward end of the machine there is a third roller for 
further bruising the straw if desired. 

Beneath the perspective view of this machine is a diagram 
showing the general form of a second, illustrated in detail 
on our two-page engraving, and combined with a pneumatic 
elevator for lifting the straw, &c., in order to stack it. This 
machine also cuts and bruises the straw, but it is provided 
with a drum and concave, and is in all respects an ordinary 
machine, except that at the forward end there are provided 
two rollers, one above the other, the upper provided with 
cutting, and the lower with bruising, teeth. The straw in 
leaving the shakers, passes between these rollers, and is 
thoroughly divided, so as to render it suitable for food 
for cattle. If desired, however, the rollers can be thrown 
out of use, and the straw delivered direct from the shakers. 
The elevating apparatus consists of a detached carriage 
bearing a fan driven off the machine, and in connexion 
with a long tube about 12in. in diameter, the length and 
angle being adjustable. On the same carriage is a light pair 
of jibs, by which the tube is manwuvred. The tubes are 
made in about 7 ft. lengths, and suitable saddles are pro- 
vided to carry spare sections. 

The third machine, also illustrated by a longitudinal and 
cross section on the two-page engraving, is a quick- 
delivering double-blast implement, especially suitable for 
the large corn-growing district in the South of Europe, and 
made of very large capacity to suit the peculiar require- 
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ments of those districts. The drum, which is fitted with 
ordinary twisted beaters, is driven at a speed of 1000 or 
1200 revolutions per minute, and the concave is made of 
malleable cast-iron gratings, bolted to a wrought-iron 
frame. A double set of shakers—Brinsmead’s patent— 
are employed, consisting of a series of short curved blades, 
set on an endless band. A double row of shakers is em- 
ployed to give as large an area as possible for disengaging 
the loose grains from the straw, the high speed at which it 
is driven rendering it necessary. The arrangement of 
riddles, blast, elevators, &c., will be clearly understood 
from the drawings, and by reference to the article men- 
tioned above. 


HORIZONTAL ENGINE OF THE BERLINER 
UNION ACTIEN GESELLSCHAFT. 

In former numbers of ENGINEERING (see pages 302 and 
444 of our eleventh volume) we have illustrated engines 
constructed at the factory of Herr M. Webers, of Berlin. 
This establishment (now turned into a joint-stock com- 
pany under the title given above) exhibited at Vienna, along 
with other machines, the horizontal engine which forms the 
subject of our illustration on the opposite page. 

In its general form and arrangement this engine is very 
similar to that which we before illustrated, and bears a con- 
siderable resemblance to that of the well-known Allen 
engine. The cylinder is bolted on to one end of a very 
substantial bedplate, the other end of which forms the 
plummer block. The guide surface is cylindrical and bored 
out with the cylinder, special machinery being used for this 
purpose, and also for insuring that the centre lines of the 
cylinder, and crankshaft bearing, after both are bored, lie 
in the same plane, 

The principal novelty about the machine is the arrange- 
ment adopted for altering the cut off of the expansion slides 
by the governor, which differs entirely from the Farcot 
system formerly used by this firm, and which seems simple 
and likely to answer well. In order to show this valve gear 
completely, we give an elevation and section of the expan- 
sion frame, &c., to an enlarged scale and also a side elevation 
of the engine on the next page. The main valve is of the 
usual construction, and the expansion valves are simple 
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I 
sliding plates on the back of it, the cut off being varied by 
altering the distance of these plates from each other. The 
manner in which this motion is made constitutes the specialty 
of the gear. No screws are employed, but each valve has a 
separate spindle and stuffing-box one lying above the other. 
These spindles are connected by short links with pins in a 
circular disc, which receives a sliding motion between guides 
from a separate eccentric. As long as the whole gear remains 
in the mid-position (as shown in the drawings) the disc re- 
ceives no motion but that of the eceentrics, and the cut off 
remains invariable. Its alteration is affected as follows 
Two light levers, working quite freely on pins at their outer 
ends (the top end of one and the bottom of the other) have 
oval eyes at their inner ends which encircle the above- 
mentioned pins in the disc. Each has also, near the middle 
of its length, a steel pin projecting outwards into one of the 
oblique slots in a sliding frame, which we may call the ex- 
pansion frame. The arrangement of these slots is seen in 
Fig. 5, from which it will also be seen that the frame 
can receive from the governor a vertical motion between 
guides. In mid position the pin, in its oscillation, does not 
touch the sides of the slot, but as soon the speed of the 
engine becomes too fast or too slow the frame moves up or 
down, the pins come in contact with the sides of the slot, 
the disc is compelled to turn round through a certain angle 
in its frame, and the valves are thus moved apart or to- 
gether as the case may be, their travel of course always re- 
maining the same, The engine at Vienna was not in motion, 
but judging merely from inspection the whole gear is one 
which ought to work well, and to stand ordinary usage 
without having its efficiency impaired. 

The mode of fixing in the front end of the cylinder, and 
the way in which the guide is attached to the piston rod 
head—especially the latter—will scarcely find, or deserve 
favour among English engineers. We must add also, that 
though the setting of eccentric rods is not a thing to be 
done without good reason, it still seems the better thing to 
do when the alternative is the constant exposure of such a 
large area both of cylinder and ports to the constant cooling 
influence of the exhaust steam. 

The diameter of the cylinder of this engine is 14.57 in. and 
its stroke 27.95 in. Itis intended to work at 55 revolutions 
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per minute, and with a steam pressure of 75 Ib. per square 
inch. ‘The cut off can be varied to any point throughout 
the stroke. The workmanship of the whole is substantial, 
without any pretension to fine finish. 


THE FERRARA PUMPING ENGINES. 

Tue fourth and last pair of pumps and engines for 
draining the Ferrara Marshes have just been completed by 
Messrs. J. and H. Gwynne, of Hammersmith, at whose 
works we had the pleasure of inspecting them a few days 
since. The main particulars relative to this fine set of 
centrifugal pumping machinery will be found at page 67 of 
our present volume. It will, therefore, be sufficient now to 
refer in general terms to them, and to the important 
object they have to accomplish. The pumps are eight 
ian number, and are arranged in pairs, with their driving 
engines placed between them on the same bedplate. The 
casing of each pump is 15 ft. in diameter, and the discs 
5 ft., the suction and delivery pipes being 4 ft. 6 in. in 
diameter. ‘The pump shafts are of steel, 84 in. in diameter, 
and are prolongations of the crankshaft of the engines. The 
engines are on the compound principle, and have inter- 
mediate receivers, the cylinders being 27} in. and 468 in. 
in diameter respectively, with a 2 ft. 3in. stroke. The 
engines are each fitted with two surface condensers, each 


having 750 square feet of tube surface, through which the | 


water discharged by the pumps will pass, 
will be supplied with steam from two groups of boilers 
placed in houses, one at each end of the engine house. 
Each group consists of five boilers of a compound type, 
each having two furnaces leading into a combustion chamber, 
intersected by Galloway tubes, and from the far side of 
which is a serjes of horizontal tubes leading to the rear 
end of the boiler. ‘The heating surface of each boiler is 
730 square feeet, with 30 square feet of grate area. The 
steam pressure will be 70 1b., and the engines will run at 
an average speed of 115 revolutions per minute. 

The object to be accomplished by this machinery is the 
drainage of a vast tract of marshy and partially submerged 
land, extending over about 200 square miles, and lying 
between the outlets of the river Po. Into one of these 


The engines | 


outlets, now known as the Volano, the drainage waters | 


will be discharged, and will thus find their way into the 
Adriatic. The work to be done will be the raising of a 
little over 2000 tons of water per minute for a mean lift of 
7 ft. 3 in., the maximum lift being about 12 ft. In order 
to realise what this means, we may mention that the 
daily supply of warer within the metropolitan area is some- 
what under 110,000,000 gallons. The aggregate 
charge of the Ferrara pumps at the low lift will be 456 000 


gallons per minute, equal to 656,640,000 gallons per 
day of 24 hours, or six times the whole metropolitan 
supply. This will, therefore, constitute the largest 


set of pumping machinery in the world. The engine 


dis- | 


house is 170 ft. long by 31 ft. 6 in. wide, and will have a | 


15-ton overhead traveller 
the building. 
either end of the engine house, are 56 ft. 4 in. long 
42 ft. wide; they are completed and 
fixed in them. The engine house is nearly finished, 
and the first and second pairs of pumps are on the 


running the whole 


by 


length of | 
The boiler houses, which are placed one at | 


the boilers are | 





works; the third pair is on the way, and the fourth 
and last ready for shipment. There are, we believe, 
about 1000 men at the present time employed in forming 
the drainage canals, all of which converge to Codogoro, 
where the pumping station is situated. The manufacture 
of this machinery, representing in the aggregate 2000 
horse power indicated, was commenced in January last, and 
has been satisfactorily completed. It is but right to add 
that in design, workmanship, and finish, these engines and 
pumps are alike creditable to Messrs. Gwynne. Every 
detail has been carefully considered and worked out, so 
that, in addition to their great size and power, the 
Ferrara pumping engines present one of the most perfect 
examples of modern hydraulic engineering. 


ROLLING STOCK FOR THE MADEIRA AND 
MAMORE RAILWAY. 

In our numbers of March 28th, June 6th, and June 28th 

last, we published two-page engravings of examples of the 

rolling stock constructed for the Madeira and Mamoré 
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Railway, Bolivia, from the 


Kierzkowski, the engineer to the Public Works Construc- 
tion Company, and we now complete the series by giving 


illustrations on the present page and page 502, showing 
the details of this stock. The Madeira and Mamoré Rail- 
way has a gauge of one metre, and all the rolling stock 
is fitted with Mr. C. F. De Kierzkowski’s combined central 
buffers and draw gear, which has been already described 
in our pages. Our illustrations are so complete and so 
fully dimensioned that any further description will be 
unnecessary ; and we shall, therefore, merely remark that 
the constructive details of this stock have been carefully 
worked out, and that they include many points of special 
interest. In conclusion, we may state, also, that the specifi- 
cations, in accordance with which this rolling stock was 
built, was published on page 229 of our last volume. 








FOREIGN AND COLONIAL NOTES. 

New Zealand Railways.—As soon as the necessary surveys 
can be completed, nearly 170 additional miles of railway are 
to be commenced in New Zealand. The general govern- 
ment is considering the question of a main line from Auck- 
land to Wellington, traversing the Waikato district. 


Northern Colonisation Railroad.—W ork is being actively 
carried on upon the first and second sections of the Northern 
Colonisation Railroad. Messrs. Rogers and Kane are the 
contractors for this portion of the line, which will shortly be 
ready for the rails. 


The Brooklyn Bridge.—This work seems destined sorely to 
tax the patience of New York ratepayers. Originally it was 
estimated to cost 5,000,000 dols., but now the estimates have 
grown to 12,000,000 dols. 


The French Coal Trade.—This trade is very dull. In the 
department of the Nord a reduction of Is, 8d. to 3s. 4d. per 
ton is submitted to in the case of important transactions. 
Charleroi merchants have been offering Belgian coal at re- 
duced rates at Lille. This circumstance has accelerated the 
downward movement. 


The Navies of Europe.—Annexed is a comparative state- 
ment of the number of guns carried by the ships of war of 
the principal European States: Great Britain, 697; Russia, 
248; Germany, 62; France, 584; Austria, 182; Italy, 168; 
Turkey, 116; Spain, 154; and the Low Countries, 114. 
France has certainly a powerful fleet on paper, but she did 
not turn it to much account during the late European war. 


American River and Harbour Improvements.—The Ame- 
rican Government proposes to submit to the United States 
Congress next year proposals for an expenditure of 20,459,000 
dols. for river and harbour improvements. The correspond- 
ing estimated expenditure for the year ending June 30, 1873, 
was 16,639,824 dols. The expression “river and harbour im- 
provements” also includes fortifications. 


The Suez Canal.—The revenue of the Suez Canal Com- 
pany amounted in November to 85,8807. In the first eleven 
months of this year the transit revenue of the canal was 
831,7201., as compared with 587,086/. in the corresponding 
period of 1872. 

The Creusot Works.—The Creusot Company is about to 
raise additional capital for the purpose of extending its 
already vast works. The company has announced a dividend 
of 21. per share upon its old shares. 


Northern Pacific Railroad.—General T. L. Rosser, chief 
engineer of this great undertaking, has resigned his appoint- 





this week a two-page engraving, together with other 





ment. Nothing definite has yet transpired as to the resump- 
tion of the works. 
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NOTICE TO AMERICAN SUBSCRIBERS. 


In consequence of the great increase in our American con- 
nexion, we have found it neccessary to establish a branch 
office in the United States. Communications may in future 
be addressed to Mz. Groraze Epwarp Harpriné, C.E., 
of 52, Broadway, New York, who is our accredited re- 
presentative. 

In answer to numerous inquiries, Mz. CHARLES GILBERT 
begs to state that Subscribers in the United States can be 
supplied with “ ENGINEERING” from this office, post 
Sree, for the sum of 11. 14s. 8d. ($8.32, gold) per annum, 
payable in advance. Subscriptions (payable in advance) 
for this Journal (delivered post free) will also be received 
by Mr. Harprna, at the New York office above mentioned, 
at the rate of $9.30 present currency. 








BrrtH,—At 12, Newton-street West, Glasgow, on the 14th inst,, 
the wife of John A. Hope, of a son. 








NOTICE OF MEETING. 
THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, the 23rd of 
December, at 8 p.m. The Annual General Meeting. 
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We give with the present number two double-page Plates, one 
showing Detaile of Rolling Stock for the Madeira and 
Mamoré Railway, and the other of Thrashing Machines 
at the Vienna Exhibition. The descriptions of these 
plates will be found on pages 500 and 499 respectively. 








SPECIAL NOTICE. 

In consequence of Friday, the 26th inst., being a Bank 
Holiday, ENGINEERING for the ensuing week will be 
published on Wednesday, the 24th inst. All advertise- 
ments intended for insertion in our next issue must thus 
be received not later than 5 p.m. on Tuesday the 
23rd inst. 
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DOVER HARBOUR. 

THE question of improving the harbour accommo- 
dation at Dover, has of late years grown in import- 
ance, and will probably be seriously reconsidered 
during the ensuing Session. Several schemes have, 
since 1870, been presented to Parliament for the 
construction of works upon a greater or less scale, but 
none of these have, until this year, passed beyond 
the preliminary stages. The most important ones 





were those proposed by Mr. John Fowler as a part 
of his International Communication project, the 
first in 1870, when he projected a harbour on the 
western side of the Government pier, and two years 
later a larger work on the other side of the pier. 
Both these propositions, which involved the con- 
struction of important harbour works on the French 
coast, and the establishment of a line of large steam 
ferries, came to nothing, having been thrown out or 
withdrawn after passing successfully through the 
Commons. 

In 1870, a Bill was also promoted under the title 
of Continental Communication, proposing the for- 
mation of an outer harbour, but was withdrawn. 
Finally, last Session saw another scheme launched, 
which was seriously considered by the Government, 
and will probably form the foundation of the works 
to be actually carried out. 

The question presents a threefold aspect; it 
touches directly upon the interests of the travelling 
public ; it affects the town of Dover, represented by 
the Harbour Board ; and it is at the same time of 
national importance, regarding Dover as a future 
naval harbour. 

Past failures have shown it to be unlikely that 
apy scheme for constructing harbour works, simply 
as a part of a Channel ferry scheme, will be sanc- 
tioned or carried out. At the same time the urgent 
necessity that exists for a radical reform in the type 
of vessels now employed in the Channel traffic, in- 
volves important changes in the present accommo- 
dation, and the Dover Harbour Board are alive to 
the necessity of taking active steps in the matter. 
But beyond the question of municipal interests and 
public convenience, is that which was considered 
some thirty years ago, namely, the propriety of 
making at Dover a commodious naval harbour. 
The existing Government pier, now nearly com- 
pleted, is the first part of the works then proposed, 
which were intended to include an area of 600 acres. 
Returning to this undertaking, it is now considered 
that active steps may be at once taken for the con- 
struction of a harbour, not on so large a scale as 
was then projected, but sufficiently spacious to ac- 
commodate a large number of our fighting vessels, 
and at the same time to serve as a shelter to such 
ships as choose to avail themselves of it during stress 
of weather. 

In considering the subject, a point of considerable 
importance presented itself, the part which the two 
railway companies interested—the South-Eastern 
and the London, Chatham, and Dover—should take 
in the works to be carried out, it being necessary 
on the one hand that in consideration of the water 
station provided, they should contribute towards the 
cost of the improved accommodation, and on the 


|| other that they should not be permitted to secure 


to themselves undue privileges, or a monopoly of 
the carrying trade between Dover and the Continent, 

By an arrangement between the railway com- 
panies and the Harbour Board, it was proposed that 
the former should guarantee the interest upon 
200,000. to be raised by the Harbour Board for the 
construction of a landing station and improvements 
in sheltering the harbour. But as the Government 
proposed to carry out a complete scheme, which 
would include the water station before named for 
the use of the railway companies, it was necessary to 
consider what propositions the latter felt disposed to 
make for the advantage of such accommodation. 

Replying to this point, the railway companies ex- 
pressed themselves willing to enter into the same 
engagements with the Government as were con- 
templated with the Harbour Board, that is to say, 
they would jointly subscribe 200,000/. for the con- 
struction of a water station for their own exclusive 
use, and in full consideration of all dues and charges, 
and that they would further pay an annual rental of 
8000/. in perpetuity. These propositions, which, if 
accepted, would have secured a perpetual monopoly 
of the Channel passenger traffic from Dover, were 
naturally declined by the Government, which will 
in all probability carry out substantially the pro- 
position it made that dues of one shilling a head 
should be charged upon each passenger embarking 
or disembarking from the water station, and that 
while the full interest of the railway companies as 
the only existing passenger carriers should be pre- 
served, everything like a perpetual monopoly should 
be avoided. 

On the other hand, the resources of the Dover 
Harbour Board are not such as toenable them to 
enter upon the construction of the large and im- 
portant works required at Dover, even it were wise 
that what should be clearly a Government under. 





taking should be undertaken by any but Govern- 
ment hands, 

The scheme would therefore naturally take an 
official form, subject to fair contributions both from 
the railway companies and the Dover Harbour Board; 
and the plan submitted by Sir John Hawkshaw 
and Sir A. Clarke, and already published in this 
journal, would seem. the one to be definitely adopted. 
This scheme includes a short extension to the east- 
ward of the existing Government pier, the construc- 
tion of a new eastern pier, starting from or near to 
Castle Jetty, of an enclosing breakwater oi the south, 
running towards the extended Government pier, and 
leaving an entrance to the harbour some 500 or 
600 ft. wide, and finally of a large water station for 
the two railway companies, as before mentioned. 
The total area enclosed would be about 300 acres. 

Against this project itis urged that the plans re- 
commended in 1844 were more comprehensive, in- 
cluding an area of 600 acres, with a much larger 
extent of deep water, and that by shifting the eastern 
pier about half a mile further from Castle Jetty, 
increased accommodation could be obtained with a 
comparatively small increase in cost, and in fact that 
while carrying out substantially the —— 
of 1844, a large harbour could be created, which at 
the same time would be available as a harbour of 
refuge. 

In deciding definitely upon the area to be enclosed, 
it is necessary to take into consideration the pro- 
bable requirements of our future fleets. It does not 
by any means follow that because an area of 600 
acres was considered necessary in 1844, harbours of 
at least that size must be necessary now. On the 
contrary, the substitution of steam for sailing 
vessels, enables a considerable reduction to be made 
in the size of shelter adopted. Ships of the present 
type can be ranged close together, as they are in 
the harbour at Malta, with suitable mooring blocks, 
and occupy but comparatively little room, whilst 
the greater part of the ships to be accommodated 
in 1844, required a considerable area for safe moor- 
ings; so that the present reduced scheme will give 
accommodation to a greater number of vessels than 
could have been sheltered in the 600 acres proposed 
in 1844. 

Again, too great a sacrifice may be made for 
supposed future requirements, and if, as is the 
opinion of Sir John Hawkshaw and Sir. A. Clarke, 
the present scheme meets all the necessities of the 
present, and the immediate future, it would appear 
unwise to undertake the larger and more costly 
works. For it must be borne in mind, that en- 
largement of the harbour is always possible when 
the demand arises; not probably, as has been sug- 
gested, by the construction of an outer harbour that 
would entail very costly works in deep water, but 
by the construction to the eastward of another pier, 
and a second breakwater. 

The question of these works, present or future, 
serving as a recognised harbour of refuge, has been 
already Snounged The reasons against it are 
cogent and obvious. As a harbour of refuge, even 
the 600 acres long ago proposed, would probably be 
insufficient, it being considered that the space would 
be partly occupied by vessels of war, and also by 
the Channel passenger service. But it is scarcely 
likely, as was suggested ina letter from Captain 
Dicey, published recently in our columns, that it 


_| would be employed as a refuge, when a more com- 


modious and more easily reached shelter exists near 
at hand. 

Abandoning this idea, therefore, the necessity 
for the eastern entrance disappears, and the har- 
bour, which we consider most suitable to the 
requirements of the situation, will be just that 
which was proposed by Sir A. Clarke, and illus- 
trated by us. It will afford ample space for na 
of war, for the commercial requirements of the 
town, and at the same time—the urgent necessity of 
the present—a suitable water station for the pas- 
senger service would be provided for. 

It appears to us that Government will act wisely 
in confining themselves to the smaller undertaking 
already sanctioned, and wait—probably till another 
generation—before contemplating the enlargement 
of the scheme by the addition of an outer or an 
eastern harbour. 


THE ROYAL NAVAL ENGINEERS. 

WE publish on another page a circular recently 
issued by the Royal Naval Engineers, embodying 
certain grievances under which they allege them- 
selves to be suffering. ‘The production of this 
circular is not the result of a hastily considered deter- 
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mination to bring the injustice of which they com- 
plain before the world, but rather a last effort to 
obtain the fair consideration of their case, which 
has been denied them by the Government, who, 
while giving apparently due attention to the matter, 
have quietly postponed it, in common with certain 
other subjects, until, probably, retirement shall 
conveniently release them from responsibility. 

The claims of the engineers of the Royal Navy 
have been before now brought forward in the 
House of Commons, but it was stated on that 
occasion that the heads of the Department were 
the proper authorities from whom to seek redress, 
and that an appeal to Parliament was injudicious 
and ill-considered. Before the heads of the Depart- 
ment, then, the case of the Royal Naval Engineers 
was laid, and in November, 1872, a deputation, re- 
ceived with all outward signs of consideration, was 
assured that the case would be carefully discussed 
and full justice done. But from this no action 
save that of diplomatic evasion resulted, and there 
appears but small chance of any redress being 
obtained, at all events under present circumstances. 

That the case of the naval engineers is a hard one, 
the perusal of the circular referred to fully sub- 
stantiates ; that it is one that needs prompt reform 
isat once evident. ‘This all-important branch of the 
service does not receive proper consideration, either 
in point of position, prospects, pay, or retirement. 
With an ever increasing demand for a superior 
class of officers, the inducements to enter the ser- 
vice grow absolutely less. Whilst the pay of 
other officers has largely increased of late, that of 
the junior naval engineers has advanced only two- 
pence a day in the last twenty years, and this in 
spite of the high standards of attainment impe- 
ratively demanded by the examination enforced. 

The story of the grievances of the Royal Naval 
Engineers, and the suggestions they offer for redress, 
may be told here in a very few words. Solong ago 
as 1847, when the importance of this branch of the 
service was incomparably less than at present, a 
rank corresponding to that of navigating sub- 
lieutenant, with the previleges of commissioned 
officers, were conceded to all classes of assistant- 
engineers, and by this, the time served in that 
capacity was allowed to be reckoned, when pensions 
to the widows of junior chief engineers, who had 
served less than ten years, were granted. But in 
186] the first and second classes of assistant-engineers 
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were reduced to the rank of midshipmen, thus 
making them the juniors in rank of officers holding 
comparatively no responsibility, and from eight to 
twelve years their juniors inage. Finally, in 1870, 
it was decreed that no time served in the capacity 
of second or third assistant-engineers should count 
in computing the full, the half, or the retired pay 
of chief engineers and inspectors of machinery. 
Thus chief engineers can, under the most favourable 
circumstances, begin to reckon their services only 
from twenty-five years of age, while paymasters, for 
example, may include their term while holding 
the rank of assistant-paymaster, or from twenty-one 
years of age. 

With regard, too, to the greatest natural in- 
ducement to enter the service—that of the prospect 
of promotion—matters appear as bad as in regard 
to the point of pay, already alluded to. Some 
years ago a term of eight years’ service in all ranks 


| was sufficient, under favourable circumstances, to 


secure promotion to the position of chief engineer ; 
but now they must serve considerably more than 
double that time before the chance arises; whilst 
from the reduction in the number of chief engineers 
and inspectors of machinery, the term of subordinate 
service is always increasing, and the practical 
result is that only 25 per cent. can achieve the 
desired position, and that after they have passed 
the age of forty-five or fifty years, after which a 
further term of eleven years’ service is necessary 
to enable them to count their period of subordinate 
service in reckoning their full, half, and retired 


y. 

Finally, as in the case of the uncovenanted 
service of India, the relative inferiority of position 
is a source of grievance to the naval engineers ; they 
are pensioned instead of retired, and their social 
standing on board ships, is, to say the least of it, a 
false and undeservedly inferior one. 

These are the main grievances complained of. 
For their redress, it is proposed that the titles of first 
and second-class assistant-engineers be merged 
into that of engineer only, holding rank below the 
chief engineer ; that their relative positions should 
be elevated to conform suitably with that of other 
officers in the ship, with whom they should mess ; 
and that proper cabin accommodation should be 
provided for them. To provide for reasonable 
chances of promotion, it is suggested that the 
number of inspectors-general of marine engineering 
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afloat, and of chief engineers, should be increased to 
two hundred, and the number of engineers be 
reduced, and that retirement should be voluntary 
at forty, and compulsory at forty-five years of age. 
With regard to increase of full, half, and retired 

ay, it is proposed that all the time served prior to 

ebruary, 1847, and since that date, should be 
counted, and that retired pay, at the rate of 
sixpence per day for each year served, should be 
allotted instead of pensions. 

The rates of full pay proposed vary from 9s. per 
day to the engineers, under and up to five years’ 
service, to 2/. 10s. per day, as a maximum, for in- 
spectors-general of marine engineering afloat, the 
half pay being in proportion. 

It is as difficult to understand why all these 
causes of complaint exist, as it is to comprehend 
why they are not removed. By a curious retrograde 
policy, the inducements held out to naval engineers 
to join the service appear to have been diminished 
as the duties become more serious, and at the present 
time, a profound and well-founded feeling of dis- 
satisfaction exists throughout this branch of the 
service, It has been wisely decided — after all appeals 
to the Department have failed —to bring the matter 
before the public, and to claim an investigation into 
the unfair and anomalous state of things now 
existing. 


METROPOLITAN GAS SUPPLY. 

Unper the above heading we drew attention to 
some of the leading features of the metropolitan 
gas supply, in our issue of the 8th of August, as 
gathered from the recently published reports of 
the financial and other conditions of London gas 
companies, The facts stated were for 1872, to- 
w the close of which two remarkable circum- 
stances took place, affecting the interests not only 
of the gas companies, but also of the public. These 
were an extraordinary rise in the price of all kinds 
of coals, and a temporary strike of men employed 
at gas works. The latter difficulty was speedily 
adjusted, but until recently the high price of coals 
has been made an excuse on the part of some of the 
companies to demand a higher price for gas, and in 
some to add an increase on that which had, early in 
the present year, been allowed. The Gaslight and 
Coke Company and the Imperial have each within 
the last week or two attempted to get a rise of 
7d. per 1000 ft., chiefly on the plea of the high 
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price of coal, which, by the way, has meanwhile 
fallen, even to the retail consumer, to the extent 
of at least six shillings per ton. In the interest 
of the public we shall briefly analyse the situation. 
Taking first the Gaslight and Coke Company, we 
refer to the report of the proceedings of the Metro- 
politan Board of Works, held on the 5th of this 
month, But antecedent to this we may draw atten- 
tion to a notice issued to consumers, a copy of which 
is before us. This states that the Board of Trade, 
by a minute dated 10th February, 1873, appointed 
Messrs. Reilly, Odling, and Pattison Commissioners 
for the purpose of revising the scale of illuminating 
power and price of gas supplied by the compan 
for the current year. hese Commissioners r sae f 
from the lst January, for 1873, the price per 1000 
cubic feet as follows: For gas (except cannel), 
having an illuminating power of not less than 16 
candles, the maximum price to be 4s. 4d., and for 
cannel gas with a power of not less than 23 candles, 
the maximum to be 6s. 3d. per 1000 ft. The date 
of this award was 25th of April in the present 
year. ‘There is one remarkable feature in this 
notice, that while, according to the printed notice 
of the company, their authorisation is dated on 





April 25th, 1873, they have a retrospective power 


to charge the increase from the lst of January. 
Possibly this may be legal, but that it is accord- 
ing to the spirit of equity and commercial custom 
we utterly deny. 

Before entering into the general merits of the gas 
uestion, we may notice that the Metropolitan 
oard of Works acknowledged, at the meeting on 

December the 5th, a letter from the Imperial Gas 
Light and Coke Company, notifying their intention 
to apply for powers to increase the price of gas 
supplied by them, Meanwhile, in a notice directed 
to their customers, dated 2nd of November, and 
signed by the secretary, they have intimated ‘ that 
they will cease to supply you with gas under the 
agreement between you and themselves on the 31st 
of December now next.” The grammar of the last 
few words is admirable! The reason that the Im- 
perial Company give for thus summarily stopping 
the supply are the continued high price of ‘ coals, 
iron, and all other materials, and labour required in 
the manufacture of gas.” They intimate that they 
cannot get an award from the Board of Trade until 
February next, but the price the Commissioners fix 
will take effect from the lst of January, 1874. 





To prevent an entire stoppage of the supply, they 
submit a new agreement, by which the consumer is 
left at their mercy as regards price and other terms. 

To prevent any misunderstanding on the subject, 
we have given verbatim, from printed notices dated 
as stated, the intentions of each company, who for 
all practical purposes monopolise the supply of gas 
to the major i pg of the metropolis, Out of a 
total capital of all the metropolitan gas companies, 
amounting to about 9,400,000/., the Chartered and 
Imperial have an amount of 6,200,000/. in round 
numbers. It is evident, therefore, that two-thirds 
of the capital, and by inference, two-thirds of the 
supply of, and charge for gas, is in the hands of 
these two companies. Their receipts in 1872 were 
as follows: The Chartered, 700,600/. for gas, and 
169,335/. for coke, gas liquor ——> &e., 
and the respective receipts of the Imperial were 
619,455/. and 158,038/. This gives a total for the 
two companies of 1,320,055/, for gas, and 327,373/. 
for residual products, Now against the receipts we 
have to debit the amount of coal used for the pro- 
duction of gas and residual products in 1872. It 
appears that, including cannel (76,549), the Char- 
tered used 445,507 tons, and the Imperial (including 
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285.638 tons, 
of 831,145 tons. In 
nts for gas were equal to about 32s. for every ton 
t must be remembered, how- 


a 
of coal consumed 
ever, that the receipts we have named do not in- 
clude rent for meters, and a variety of miscellancous 
receipts. 

Now, according to Mr. Leslie, in his speech at 
the recent meeting of the Board of Works (and he 
is no mean authority in gas matters), it appears 
that the average price of coal used by the Chartered 
Company for the present year was 23s. 6d. perton, 
while the residual products fetched 10s. 9 1, per ton, 
reducing the price of coal actually carbonis 1 for 
the production of gas to 12s. 9d. per ton. In our 
estimate, above stated, of 32s. per ton on coal used, 
we took the charge of « nly 3s. 0d. per 1000 ft. as the 
receipts for 1872. If to this be added the extra 7d 
that the Chartered has received since last January 
(on the basis of their gas receipts alone in 1872), 
and the increased price obtained for residual pro- 


ducts in 1873. it is probable that the actual rece Ipts 
this year will much exceed 40s. per ton of coals 
used — perhaps approaching even 5(s.—a Imitting 


the accuracy of Mr. Leslie's statement in regard to 
the value of residual products, 

It is evident, therefore, that a very large 
kubsists between the cost of the raw material and 
the manufactured article in the shape of gas, even 
if allowing for the enormous loss by leakage, &c., 
of which the gas companies complain. The manu- 
facture of gas, as now carried on, is not of that re- 
fined class, or one involving skilled labour, as is re- 
quired in many other industrial processes. From 
all the facts that have been published by scientific 
and practical men, it is evident that the present 
method of making gas in the metropolis, is radically 
wrong. It is a universal rule in all other manu- 
factures that the larger the scale on which they are 
carried the greater are the economy and perfection 
arrived at. But gas shows an opposite result, for it 
appears that, while a small company, the Commercial, 
can pay a dividend of ten per cent., while charging 
ts. per 1000, the Gas Light and Coke Company, 
with their enormous capital, seek an increase on 
ts. 4d. to arrive at the same result. 

It appears that the total receipts of the Chartere« 
and Imperial for gas and residual products in 187 
were ],647,428/. They each charged the same pric: 
for gas, and, we presume, re ceived the same price 
for residual products. Of the total the receipts of 
the Chartered were 869,935/., and of the Imperial 
777.4932. Carrying out a similar calculation to that 
we have adopted in respect to the ratio of gas re- 
ceipts to coal used, it appears that for gas and pro- 
ducts together the Chartered Company received in 
1872 the sum of 39s per ton, and the Imperial re- 
ceived a trifle over 40s. per ton, showing a decidedly 
improved method of carrying on business by the 
? 


We have seen with respect to gas only 
I 


margin 


1 
2 


Imperial. 
that nearly 32s. was the receipt of the companies 
per ton of coal used; their separate rece ipts were, 
Chartered, 31s. 6d., while the Imp 
nearly 32s, per ton, showing a percentage in favour 
of the latter company, both in respect to the sale 
of gas, and the gas with gas products. ‘The moral 
sppears, therefore, that the Imperial gets more re- 
ceipts out of the same raw material than the 
Chartered, 

We have entered into these entirely independent 





cannel 22 565) ety giving a total| company has really no wish to economise, but to make 
e991 14k tons other words their gross re.| the public pay, by enhanced prices, the penalty of its 
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| 
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'a general character. 


| company. 


| countries set us an excellent example in this respect. 


| 


| ally find out the same result in regard to our mineral 


| wealth. 


| metropolitan gas question, must take immediate 


j 
| 


ial receive d } 


| screws at the stern, the bow and stern screws in 


calculations before referring to the remarks made | 


by Mr. Newton in bringing up the Report of the 
Works and General Purposes Committee before the 
Metropolitan Board, on December 5th. In his 
peech, moving the adoption of the report, he re- 
marked that it had been elicited from witnesses, 
chiefly their own salaried servants, examined before 
the Commissioners, that the Chartered Company 
was the worst managed in the me tro} olis. He urged 
that not only should any increase of the price for 
1874 be opposed, but that a considerable reduction 
on the present price, 4s. 4d. per 1000) should be de- 
manded. In the City the Gaslight and Coke Com- 
pany have the advantage of not only enormous, but 
aimost regular consumption. In fact, it has every 
advantage that science and commerce can place in 
in its hands, and it is evident from the calculations 
we have given, that the company has failed to make 
the best use of the great powers it possesses. At 
the meeting of the soard of Works, Mr. Leslie 
stated that the Chartered Company had recently 
purchased 150,000 tons, at 27s. per ton, of London- 
derry coal, to be delivered in September, 1874, and 
120,000 tons of New Pelton at 28s. per ton, which 
in his opinion had simply been done in order to keep 
up the price of gas. It appears, in fact, that the 









own misdeeds, 

We have not space toenter into any details as to 
the cost of the manufacture of gas, and have the 
less reason to do so, because any result that could be 
stated must necessarily be of a special rather than 
One of the most important 
questions is not the cost of the manufacture at the 
works, but the loss sustained by leakage, which is a 
most essential cause of the actual price of gas to the 
But surely more care in the joints of 
mains and service pipes, and in the inspection of 
office, house, and other fittings, would lead to great 
savings, We may referto an article (see ane page 
183) on the “ Liverpool Water Supply” for the pur- 
pose of proving how much may be done by vigilance 
in the direction we here named, whether as regards 
gas or water. Belgium and many other Continental 
waste of coal and iron, 


be deplore 1. 


In the United Kingdom the 
and their products, is greatly to 
Favoured by nature with abundance of the raw ma- 
terial, we are profuse in its expenditure. Practi- 
cally, in regard to gas and water, we daily suffer 
from a neglect of the old proverb, that * wilful waste 
brings woeful want” ; and our progeny may eventu- 


It is evident that all who are interested in the 


steps to prevent what weighs unjustly upon 
the public. When our railways barely ‘pay four 
per cent., it is really too bad that the metropolis 
should b taxed to enable the gras companies to 
pay, and continue to pay, an annual dividend of 
ten per cent, more especially when the application 
of ordinary principles of commerc: 
would prevent the necessity of such an attempt. 
Ihere is but one efficient remedy left, and that is for 
the Metropolitan Board of Works, and the Corpo- 
ration of the City of London, to take the gas 
manufacture into their own hands, as has been done 
in Glasgow, Manchester, Leeds, and other places. 
Under such an arrangement the present state of 
things would be impossible, and we are glad to see 
that the-general feeling is in favour of the course we 
have suggested. 

SCREW PROPULSION. 

Ix the interesting letter from Mr. Griffiths which 
appeared in our impression of the 30th November, 
on the subject of his new mode of serew propulsion, 
he claims to effect a saving of 50 per cent. of the 
power now applied to drive vessels by means of the 
ordinary screw at the stern, and he bases this on 
the following results of experiments which we have 
repeatedly seen verified : 


economical 


obtain an increase of efficiency out of her screw, 
when there is a certain proportion existing between 
the speed due to the screw, and that due to the sails 
owing to the serew acting upon more water; but if 
the power of the sails were increased, and that of 
the engines diminished, we should find a limit, when 
the screw would drag and become an impediment, 
Mr. Griffiths claims for his new system that the 
screw at the bow assists that at the stern in some- 
what the same way as the sails may be supposed to 
assist it, by giving it a better supply of water and 
rendering it more efficient, and that a similar re- 
sult is produced on the foremost one by the action 
of the one aft. 

This it must be admitted appears like two people 
helping each other to do twice as much work as 
they are capable of doing, and it is difficult to see 
why with twin screws, one each side of a ship, they 
should not help each other in a similar way to what 
is supposed to be done by Mr. Griffiths’s screws when 
placed in the bow and stern respectively. ‘The sub- 
ject is one of peculiar interest as a study of the 
theory of propulsion, and we recommend any of 
our readers interested in the subject to see the ex- 
periments carried out, as we believe Mr. Grifliths is 
desirable of showing them fully to any one inclined 
to investigate the subject. 

The following interesting results obtained by 
placing dises of different sizes in front of the screw 
are worthy of study. ‘The experiments were made 
with a model 5 ft. long, 74-in. beam, screw 23 in. in 
diameter, having an area of 6 square inches, and 
placed at the stern in the ordinary manner, and the 
same power in each case. With no disc before the 
screw, the distance run in a minute was 56 ft. with 
636 revolutions of the screw. With a disc before 
the screw ]{ in. in diameter, leaving a screw area of 
4.5 square incbes uncovered, the distance run was 
48 ft. and 582 revolutions. With a disc 1} in. in 
diameter leaving 3 square inches uncovered, the 
distance run was 25 ft. and the number of revolu- 
tions 565. With a dise 22in. in diameter, leaving 
1.5 square inches uncove red, the model did not 
move, and the number of revolutions was reduced 
to 550. With the whole screw area covered, the 











1. By doubling the power, and dividing it be- 
tween the bow and stern screws, a gain of 50 per 
cent. is obtained in speed over a single screw on 
the present system propelled by half the power, 
whereas by doubling the power on the ordinary | 
screw only one-fourth more speed is realised. 

2. Comparing the new system with ordinary twin 


*. 


the tunnels having each the same power as each of 
the twin screws at the stern, the distance run in one 
minute with the ordinary twin screws varied be- 
tween 84 and S6ft. with 600 revolutions, whereas 
with the screws in the tunnels from 95 to 100 ft. 
was run in the minute with 600 revolutions. 

It is obvious that if it is necessary to double the 
power in order to obtain one-fourth more speed, it 
would require to quadruple the power on the 
ordinary system in order to obtain one-half more 
speed ; in other words, to bring the speed up to that 
obtained by the screws with the single power on 
each in the tunnels. 

How these remarkable results are obtained it is | 
exceedingly difficult to comprehend; but the strik- 
ing way in which power is lost when the supply of 
water to the screw from the fore side is limited, 
may afford some clue to the secret. When the 
supply is diminished it becomes more difficult to| 
make the screw rotate, and with the same power | 
applied the number of revolutions per minute and 
the speed both diminished very rapidly, until when 
the face of the screw on the fore side is nearly or 
ntirely covered by a dise the whole of the power 
is lost. And this would seem to show that for a 
screw to act as efficiently as possible it must have a 
plentiful supply of water from the fore side. But 
on the other hand it must be obvious that there is a} 
limit to the amount. 

For instance, a vessel under steam and sail may 


| sufficiently far out from the middle line. 


number of revolutions was 485 per minute, and the 
model moved slowly astern, 

The above show that the speed is almost 
proportional to the supply of water from the 
fore side, and that where this is limited the 
screws require more power to turn them, and this 
power is lost in churning the water instead of 
in propelling the vessel. Mr. Gritliths’s principle 
is based upon an extension of this. He maintains 
that if you increased the supply of water to the 
screw by any means you obtain better results, just 
as in the above experiments you obtain worse 
results by shutting off a part of the supply. ‘To 
secure this, he divides bis power, placing half in 
the bow and the other half in the stern, and by 
making the tunnels partake of a bell-mouthed form 
forwards. It should be remarked that one way of 
increasing the supply of water to the screw is to 
increase its diameter, and that in most cases where 
one-fourth more speed is gained by doubling th 
power the diameter remains constant, as is the case 
with Mr. Griffiths’s experiments. Were the screw 
area doubled as well as the power, it is possible 
we should find the results with the ordinary system 
come somewhat nearer those with the serews in 
tunnels, If the cause of Mr. Griffiths’s extraordinary 
results lies in the division of the power between 
two screws, so as to enable one to drag as it were 
the other, somewhat similar results should be 
expected from the ordinary twin-screw system, 
supposing the vessel’s lines to be fine and the screws 
If it is 
not to be found in this direction, it appears evident 
that we have yet much to learn as to the importance 
of suiting the form and diameter of the screw to the 


| power of the engines and speed of the ship. 





Tur Unrrepv Stares Navy.—The ironclad Coronicus, a 
screw steamer of 600 tons, and carrying two heavy guns, has 
been fitted out for sea. this brings the American fleet, 
either in commission or preparing for sea, up to 24 vesscls, 
carrylng 286 guns, seven of the vessels being ironclads. 


Canaptas Rartwars.—lIt is stated that the Quebec 
Provincial Government will probably cancel the land grants 
made to the North Shore, the Northern Colonisation, the 
Lake St. John, the Levis and Kennebec, and other railways, 
and that it will give a money subsidy instead. Mr. Potter, 
the president of the Grand Trunk of Canada, was not 
expected to leave Canada before the 12th inst. It is stated 
that negotiations of an important mature have detained him 
in Canada. 
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NOTES FROM THE NORTH. 
Giaseow, Wednesday. 
Glasgow Pig-Iron Market—The warrant market was 
irregular during the latter part of last week, and business 
was done betwixt 104s. 6d. and 106s., closing on Friday at 
105s. 6d. This week there has been more desire shown to 
buy, and numerous transactions have taken place at from 
i(fis. to 107s.; yesterday’s closing prices for sellers being 
106s. 6d. To-day’s market has been easic’, with business at 
106s. 3d. and 106s. prompt cash, and lower rates for forward 
delivery, down to 103s. 94. The market closed in the fore- 
noon at 105s. prompt cash, rather sellers, and in the after- 
noon it closed with prices nominally 105s. 9d. cash. There 
is little or no change to report in the prices of makers’ iron, 
tien Mo.1. No. 3. 
wae at. a d. 6, d. 
os 2076 105 6 


G.m.b, at Glasgow aes } 
Gartsherrie _,, ose me ‘he 1140 107 6 
Coltness ” ee “- one 216 0 108 6 
Summerlee __,, ove i ace 1100 1060 
Carnbroe - ose “ ‘ee 110 0 106 6 
Monkland =, ove ae ove 107 6 106 0 
Clyde ” ove bie in 107 6 106 0 
Govan, at Broomielaw ons an 107 6 +1060 
Langloan,at Glasgow ... jab ob 112 6 106 6 
Calder, at Port Dundas ose ese 116 @ 107 6 
Glengarnock, at Ardrossan... ave 110 6 106 6 
Eglinton - gos oe 107 6 1050 
Dalmellington ~- wae 108 0 1069 


Carron, at Grangemouth, selected ... 112 6 —_ 
Shotts, at Leith .. — «. oo oe) 118 6 20%'E 
Kinnell, at Bo'ness oa eve G 107 6 1040 
(The above all deliverable alongside.) 
Bariron ... ove eee eos bee 131. 
Nail rods ... one ove ¥en ove 131. 
Last week’s shipments amounted to 11,215 tons, as against 
16,241 tons in the corresponding week of last year. The 
increase on the year’s imports of Middlesbrough pig iron 
into Grangemouth are now 27,555 tons, and the total de- 
crease in the shipments of Seotch pig iron for the year has 
reached the extraordinary total ef 227,092 tons. 


New Pump for the Pacha of Ngypt.—Messrs. Murray and 
Co., agneultural engineers, Banff, who have long been cele- 
brated as makers of chain pumps upon a small scale, of Lin. 
to 3in. bore, for hand power, have just finished a much 
larger pump on the same principle for the Pacha of Egypt, 
whose favourable notice of several of Messrs. Murray's pum 


was obtained some time ago. The pump just made at the 
Banff Foundry bes a bore of 8 in. diameter, the chain being 
made of short links of § in. round iron, and the discs of boiler 
plate of two thicknesses, with a gun metal ring spring in 
between them, somewhat in the form of the piston of a steam 
engine. The pipes are of fin. metal, all bored out and 
jointed together. Altogether, the pump is a most substantial 


and well got-up article. It throws out 15,000 gallons, or 
70 tons of water per hour. The formal trial of the pump 
after it was finished proved to be most satisfactory. It is to 
be used for irrigation, and if it gives satisfaction when in 
operation in Egypt, it is expected that an order for seventy 
or eighty more of the same sort will be fortheoming. The 
cost 13 from 601. to 1001., according’to the depth to which 
they have to be sunk. 

Dundee Water Works Contracts.—At a meeting of the 
Works Committee of the Dundee Water Commission, held last 
night, for the purpose of considering the contracts for the 
piping and jointings connected with the Lintrathen Water 
Scheme, seven offers were under consideration, the highest 
being 88,000/. odd, and the lowest 75,0001. odd. The offers for 
the jointings ranged from 50002. to 70002, It was remitted 
to the convener of the Committee and the engineer to decide 
as to which of the offers should be accepted, which it was 
expected would be settled to-day. It is stated that the 
lowest offer which, it is understood, will be accepted, is some 
80001. or 10 0001. below the estimate. Almost all the con- 
tractors hail from this city. 

Gunpowder Shipments from the Clyde.—Whether it may 
be owing to a decline in the activity of the miming trade 
abroad, or to the extensive adoption of dynamite as @ blasting 
agent instead o! gunpowder, I am not aware, but it is certain 
that the foreign shipments of gunpowder from the Clyde 
have very greatly fallen off during the present year. t 
month’s shipments consisted of 25,000 lb. for Melbourne, 
26,300 Ib. for Valparaiso, and 33,000 Ib. for Lisbon and 
Malta; and the following Table shows the total quantities 


shipped during the month, and eleven months ending the 
30th of November, for the past five years: 
Month. Eleven Months. 
Ib. Ib. 
1873 84,300 one 1,383,100 
1872 185,000 col 2,529,000 
1871 aoe 80,000 2,344,000 
1870 aie 485,100 2,868,000 
1869 119,500 2,242,000 


Such a great falling off cannot fail to exert an important 
influence upon the gunpowder ary J pursued in the glens 
communicating with the Firth of Clyde. 


Lengthening of Clyde Steamers.—Yesterday the steamer 
Waldensian left Glasgow and p ed down the Clyde on 
a trial trip. This vessel was the well-known Clyde and 
Montreal trader St. Andrew, which has just been lengthened 
by about 60 ft., by Messrs. Aitken and Mansel. The St. 
Andrew was built in 1861 by Messrs. Barclay, Curle, and 
Co., and was 970 tons register. The great extension in the 
trade between Clyde and Canada has demanded an increase 
in the carrying capacity of the steamers, and all the late 
additions to the fleet have been of large size. The success of 
the lengthening process tried on several vessels a few years 
ago, induced the Messrs. Allan to put the old Damascus, 
built in 1866, at Dumbarton, into the dock two years ago, 
and she is now the Corinthian, with about 300 tons larger 





carrying capacity. The Ottawa was next altered, and is 
now named the Manitoba; and the St. David, after having 
700 tons added to her ing power, was named 
Phenician. Messrs. Burns Messrs. Inman have also been 
increasing the length of all the older steamers of their fleet 
of Mersey and New York and Mersey and Mediterranean 
traders, and the work of steamer-lengthening has, during the 
past year, been unusually brisk on the Clyde. The latest 
move in this direction is the len, ing of the Europa, one 
of the Anchor Liners, which is this week being docked at the 
works lately occupied by the old-established of Tod and 
Macgregor, but now owned by Messrs. Henderson Brothers, 
«Ne Anchor Line. The Europa is only five or six years 
old. 


A New German Mail Steamer.—Some general notion may 
be formed of the cost of Clyde-built ocean steamers, when 
it is mentioned that the Nurnberg, which has just been 
finished for the Norddeutscher Steam Shipping Company, 
of Bremen, by Messrs. Robert Steele and Co., Greenock, has 
had her value officially registered at 85,0001. complete. She 
is a serew steamer of 2085 tons register, or 3066 tons gross, 
and is supplied with engines of 500 horse power. 


Burntisland Dock Works—Contemplated Alterations.— 
The cofferdam, which has oceupied the labours of the con- 
tractor for these works about ten months, is now complete, 
and the water has been excluded from the site of the dock. 
There are still a few leaks in the dam, but the contractor 
expects to be able to stop these almost entirely, so that there 
will not be much pumping required. The want of men is 
greatly felt at this stage of the work, and extra inducements 
are held out to attract a large number of navvies. On the 
completion of the excavations, it is proposed to lay the 
foundation stone of the dock with masonic honours. Mr. 
Stirling, chairman, a number of the directors of the North 
British Railway Company, the secretary, Mr. Wieland, and 
the engineers to the dock, Messrs. Meik and Bouch, recently 
visited Burntisland with a view to the consideration of 
railway approaches to the dock, An opinion was expressed 
that in order to make ample siding room for the coal wagons, 
and to give easy curves to the dock, it would be necessary to 
remove the railway station and the Forth Hotel. The pro- 
posed changes also include an alteration in the form of the 
dock itself—a matter to which the attention of the Burntis- 
land Town Council is to be called. In the event of the 5 
sent station being removed, a temporary erection will be 
provided until the Forth Bridge Railway is constructed, when 
the station will be transferred to the high level somewhere in 
the neighbourhood of South Hill Street or the Scholars’ Brae, 
and a bridge made over the existing line to the steamboat 
piers. 


Greenock Gas Works.—Mr. Stewart, the engineer to the 
Greenock Gas Trust, reports that on the 19th October the 
town was partially supplied with gas from the new works at 
Inchgreen, and the supply from these works has been regu- 
larly continued, so that about two-thirds of the gas con- 
sumed is now supplied from Inchgreen. 








NOTES FROM SOUTH YORKSHIRE. 
Suerrizitp, Wednesday. 

John Brown and Co, Atlas Works, Sheffield.—The 1500 
menemployed by the firm in its Bessemer department struck 
work on Saturday last, owing to a posal having been 
notified whereby their wages would So soteend 10 per cent. 
Mr. Mundella, M.P., has retired from the directorate of the 
firm. It is stated, also, that a new works manager has been 
appointed. 

Coal Traffic from South Yorkshire to London.—The 
tonnage conveyed to the metropolis during last month 
was considerably less than in October. The total of the 
Great Northern for the month was 90,047 tons, of which 
17,648 were of Silkstone coal. This shows a falling off of 
nearly 4000 tons of this quality. Of the Barnsley or 
“thick” coal 14,852 tons were sent—a drop of 6000 tons. 
The West Riding pits sent 8132 tons, a diminution of 6000. 
The total from the Derbyshire district was 88,677 tons as 
against 96,904 in October. Of the former total Clay Cross 
sent 21,092 tons and Langley 19,796, the other pits following 
longo intervallo. 


The Great Gale of Yesterday.—The great gale of yester- 
day (Tuesday, December 16th) appears to have spent its 
full force in this district, and to have been aoahats 60 
destructive as here. Its violence was so unparalleled that it 
may be desirable to place some of the more serious 
disasters on record. At 8.30 a.m. the square brick chimney 
of Mr. William Reynolds's works in Trippett-lane—which was 
built like a tower, loopholed and with stone balustrading, 
pierced in several parts, at the top—fell with a rumbli 
crash. It crushed in a range of cutlers’ workshops and killed 
six people, besides injuring thirteen others. The damage of 
property is estimated at 35007, In Portobello-street two 
chimneys fell at Christopher Johnson and Co.'s cutlery works, 
doing somedamage. ‘he tall chimney stack of Guest and 
Sons, Watery-lane, succumbed, and in falling cut the three- 
story factory in two, but the operatives luckily escaped. 
In Furnace Hill the chimney, 60 yards in height, of Longden 
and Sons, fell, and crashed through the workshops. Some 
of the men had narrow escapes, but none were hurt. At 
Thomas Firth and Sons’ a Yquare brick smokestack, 120 it. 
in height, fell, or rather was lifted bodily off near its base, 
and was dropped through the roofs of the j 


and mill. A number of men escaped, but three were injured, | order 


one very severely. The machinery was also greatly damaged. 
In Solhne-ctenes, Attercliffe, 5 pden of Mr. Hornby’s 
vitriol works was blown down during the men’s breakfast- 
time. The damage is estimated at over 30007. A short 
distance from this place was the steel works of Mr. Robert 
Hadfield, consisting of a long range of buildings on the 
bank of the river Don, Of these a fettling shop—newly and 
strongly built—was blown down, involving many hundreds 
of pounds’ worth of dawage. All the men but two escaped, 


the | time, it is exceeding! 





of these two one was killed and the other lies in 


injured. Many men are also thrown out of or. 
At Freckingham’s mortar mill, Sheffield, the stack fell; at 
Vickers, Sons, and Co.'s, Brightside, shed blown down; 
Ickles Bessemer Steel Company's Works, near Rotherham, 
mill destroyed, a estimated at 500/.; Neepsend Gas 
Depdt, Sheffield, in course of erection blown down; 
George Thompson and eee? Engineering Worke, 


8, 's Brewery, Barnsley, 
and Mr. Barrowclough’s Tile Works, Barnsley. At Messrs. 
Harrison and Camm’s Wagon Works, Rotherham, the roof 
was partly destroyed. At many collieries work was 
suspended, the pit mouths being unsafe during the gale. 
The damage to house property at Sheffield is enormous, and 
altogether the results of the hurricane are quite without 
local precedent. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesprover, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a good 
attendance on Change, at Middlesbrough. Makers did their 
best to improve the tone of the market by quoting No. 8 
Cleveland pig 87s. 6d. per ton, but merchants offered this 
quality at the same price as we quoted last week, viz., half a 
crown per ton below the makers’ figures. In spite of the 
makers there was really nochange in the actual price of pigs. 
The fact is the market was rather flatter. are ac- 
eumulating, and, unless the grows better in a short 
bable that some of the blast 
furnaces will be dam wn. Work is unequally divided. 
Some firms have contracts which will keep them going for 
— months, while others have comparatively little on hand. 
On the whole we believe that the pig trade will, in spite of 
an increase, in stocks, which ma ——s at this time of 
the year, remain in a healthy condition. It is another question 
whether the present enue will be maintained. The 
probability is that there will be a reduction, because fuel is 
cheaper and is likely to fall still further. A reduction in the 
cost of all raw materials would result in improving trade 
generally. 


The Finished Tron Trade.—There is no improvement in 
the finished iron trade, and many of the works are doing 
little or nothing. Very few rail orders have come to the 
district lately, and an offer to make ordinary sections at 101. 
per ton does not induce buyers to give out contracts. 


The Wages Question.—The Fog of the masters, which 
we published last week, will lly discussed on Friday at 
aconference of masters and men of the Staffordshire and 
North of England districts at Birmingham. The men pro- 
pose that for puddling there should be a aang scale, the 
minimum being 10s. ton‘and the maximum 13s. per ton. 
It is expected that eonference will result in a satisfac- 
tory settlement of the wages question for at least twelve 
months. 


Iron Ore from Algeria.—In consequence of the disturb- 
ances in Spain, Messrs. Bolckow, Vaughan, and Co., of 
Middlesbrough, have had their supply of Spanish ores cut 
off, and they have made arrangements for obtaining 
regular merece from Tunis, in Algeria. Lately the ores 
from this place have been highly recommended. 

The Tees-side Railway and the Proposed Tunnel.—The 
scheme for a Tees-side railway on the north bank of the 
Tees from Stockton to Port Clarence, was fully discussed by 
the Tees Conservancy Commissioners on Monday, and the 
bill was ordered to be printed. The making of this railway 
would cost about 120,000 In conjunction with the pro- 
= under the Tees, from Middlesbrough to fort 
Jlarence, which is to be made by the North-Eastern Railway 
Company, this railway would be a grand thing for the 
district, which stands so much in need of additional railway 
facilities. On the south bank of the Tees, from Middles- 
brough to Stockton, there is not another site for works, 
while immediately across the narrow stream there are 
immense tracts of reclaimed land, which would be movt 
valuable for works should the railway be made. 


The Coal and Coke Trades.— Fuel of all kinds is abundant 
and prices are easier. Capital coke can be bought at 30s. 
per ton. 








San Frawcisco asp AvsTRaAtta~—A new line of British 
steamers has been started this month between San Francisco 
and oy The principal mover in the matter is Captain 
Hall, the American consul at Sydney, backed by the Barrons 
and others. A steamer has been chartered to leave Sydney 
for San Francisco in the course of this month, and two other 
steamers will be secured to follow. ‘he steamers will call at 
the Fiji Islands and at Honolulu. 


Tue Sream Saprens ayy tur Asuanter Wan.—The 
latest adyices from the Gold Coast state that one of the steara 
made by Messrs. Aveling and Co., of Rochester, and 
sent out by the War Office, has been placed in working 
, and put into active service for the trans of stores 
up the beach to the depOte, the rising gradient being 1 
in 74. Without the assistance of this engine it would have 
been almost impossible to do the work, labour being so diffi- 
eult to obtain. The sapper was about to be despatched 
inland, with iron tanks for holding filtered water, a work 
that could scarcely have been performed by hand labour. 
Altogether, these engines are found invaluable to the expe- 
dition, and this ion of the much-abused railway and 
plant, at least, will earn well-deserved credit. 
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ORDNANCE AT THE VIENNA 
EXHIBITION.—No VIII. 
Krvupp’s Gun Carriaces,—( Concluded.) 

Tue 15-centimetre siege gun (see page 503) has an 
ordinary siege carriage with wooden wheels and a 
wrought-iron trail. The elevation, which is given 
by a screw, ranges between +35 deg. and—5 deg. 

The chief peculiarity of the carriage is the hy- 
draulic brake, which limits the range of the recoil 
to between } and 1 metre. The cylinder is mov- 
able in a vertical plane, and is attached to the trail 
at one-third of its length from the end. The piston 
rod is movable both in a horizontal and _ vertical 


plane, and is attached by means of a pivot bolt to an | 


anchor made fast in the breastwork, 


LONG 15-CENTIMETRE (5.9 IN.) GUN WITH BROADSIDE CARRIAGE. 


CONSTRUCTED BY MR. FRIEDRICH KRUPP, ESSEN. 
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| ‘The height of the trunnion axis above the ground 
| is 1.830 metres, 


kilos. 

Weight of the carriage... ove ose 1,845 
a gun ... a ee eee 

Total ... see 4,845 


The other 15-centimetre gun illustrated above is 
intended for use in the broadsides of corvettes. The 


carriage is provided with a slide. The elevation is | 


given bya circular rack and pinion; the recoil is 
checked by a plate compressor, and the traversing 
effected by means of tackle applied to the rear end 
of the slide, As a rule the slide rests on the tra- 
versing rails; it can, however, when required, be 
| mounted on traversing rails. 





| The axis of the trunnion is 0.960 metre above 
| the deck. 


kilos. 

Weight of carriage... ue use ase 1,505 

"9 slide 4. ove ove in oo 

2,440 

” gun ore eee eee 4,000 

Total ee 6,440 


We also publish an engraving of this gun, 
mounted on a carriage for coast defence. 

The 12-centimetre gun has a naval carriage (see 
page 510), and is intended for the smaller class of 
fighting ships. It consists of a wrought-iron frame, 
and was in fact the only carriage exhibited by Krupp 
| the sides of which are not solid plates. It is mounted 
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on four rollers, the hinder pair of which are eccen- 
tric. The hydraulic brake is movable about pivots 
both in a vertical and horizontal plane; the piston rod 
is attached to the carriage, and the vertical pivot of 
the cylinder is fastened down to the deck, and serves 
also as the centre about which the traversing takes 
lace. In order to effect this latter operation, the 
blind rollers are put out of gear, the end of the 
carriage of course falls a little, and another roller 
which has its bearings set transversely in a frame 

xed athwart the sides of the carriage) comes into 
ploy on the traversing rail. 

The elevation ranges between+15 deg. and— 
10 deg., and is given by means of a circular rack and 
pinion. The height of the trunnion axis above the 
deck =0.900 metres. 





ki los. 

The weight of the carriage eee aes 895 
” , gun eee - 1,400 
Total 2,295 


The carriages of the three field guns, an example 
of which we illustrate on page 506, are of the usual 
shape. The sides of the trails in each case are formed 
of wrought-iron plates and angle iron. The two 
larger weapons have seats provided for the gunners 
on the main axle-tree, viz., one seat on each side of 
the gun. Otherwise there is nothing remarkable 
about them. 


LITERATURE. 


Reprint of Papers on Electrostatics and Magnetism. By Sir 
Wituasm Tuomsos, D.C.L., &. Macmillan and Co., 1372. 


AccorpinG to the preface of this volume we learn 


that its contents are a reprint of articles on | 


‘‘ electrostatics and mathematically Allied Sub- 
jects, Contributed to Various Scientific Periodicals, 
Sestitations. Societies, &c.”” The remainder, con- 
stituting about a quarter of the whole, has been 
added, with a small exception, to fill up the entire 
collection. The dates of each article are supplied so 
as to indicate their sequence. 

Sir William Thomson rests his chief reputation 
in respect to discovery, &c., by stating in the pre- 
face that, ‘‘ The present volume includes, as 


nearly as may be, all that I have hitherto written on | 


electrostatics and magnetism. I have excluded 
from it electrical papers in which either thermo- 
dynamics or the kinetics of electricity is (sic) pro- 
minent. I intend that, as soon as possible, it shall 
be followed by a collected reprint of all my papers 
hitherto published.’ 

We regret that, on the perusal of the volume, Sir 
W. Thomson has not done himself justice in regard 
to his electrostatic and electro-kinetic researches 
and inventions. But as he has elected his own 
choice we must follow his plan. We have personal 
remembrance of his experiments in 1856, and of 
subsequent dates, that we fail to trace in the volume. 

Taking, however, the table of contents, we first 
find papers ‘On the Uniform Motion of Heat in 
Homogeneous Solid Bodies, and its Connexion with 
the Mathematical Theory of Electricity.” The 
date and contents of these papers (1842), sub- 
sequently corrected in 1854 by foot-notes, refer to 
Faraday as the originator of certain ideas in regard 
to the anology subsisting between the conduction 
of heat and electricity respecting lines of force. 
Gauss and Chasles seem to have anticipated Sir W. 
‘Thomson in these investigations. We need scarcely 
remind our readers that at the time the author wroie 
this paper the idea of ** Conservation of Force” was 
utterly unknown to the physicists of those days. 

Here we may remark that the whole volume may 
be taken as a mathematical exposition of the facts 
ascertained by Faraday. Practically, Thomson, in 
regard to Faraday, may be compared with Newton 
and Flamsteed. The latter supplied Newton with 
facts, and Newton placed in a mathematical form 
these facts, and thus generalised them to an extent 


which Flamsteed was incapable of doing. Thomson | 


has done a similar service to Faraday, who had not the 
mechanical powers of mathematical reasoning, and 
the volume before us gives us the more pleasure 
when we find that Thomson considers himself simply 
in the light of a mathematical exponent of 
Faraday’s discoveries, although much is added by 
way of novelty in theory and practice. 

With these remarks we dismiss the first paper 
on the “Mathematical Theory of Electricity” in 
regard to its relations with heat, more especially so, 
because more recent researches have added atill 
further to our knowledge of such relations. The 
paper on the “ Elementary Laws of Statical Elec- 


tricity” contains many points of interest, especially 
the laws as stated by Coulomb, Harris, and Fara- 
day; to the first of whom the author seems to 
give the preference in regard to the “ laws” sug- 
gested by him. Faraday’s researches on electro- 
static induction, which form the ‘‘ Eleventh Series 
of his Researches,” are carefully investigated by 
Thomson. Faraday conceived the idea of induction 
of contiguous particles, and hence resulted his 
theory that conduction and insulation are mere 
modifications of induction, an idea which, had it 
been carried out earlier than 1858 (his discovery 
was made in 1854), would have given an-impetus to 
submarine telegraphy, that at the present day, with 
our improved appl nees, resulting from that dis- 
covery, cannot be sufficiently appreciated. 

Article IIL. opens on the question to which we 
have just referred, namely, ‘‘ On the Electrostatical 
| Capacity of a Leyden Phial, and of a Telegraph 
Wire Insulator in the Axis of a Cylindrical Con- 
ducting Sheath.” This is a reprint of an article in- 
serted in the Philosophical Magazine of 1855, and, in 
our opinion, is the basis of all the success that Sir 
W. Thomson has had in regard to submarine tele- 
|graphy. We are quite aware of the fact that even 
| in 1856-57 he did not perceive the bearing of his 

views on submarine telegraphy, although he laid 
| the foundation of his subsequent repute as a con- 
sequent on the view expressed in this paper. The 
| real investigation entered on in this section is the 
electrostatical capacity of a Leyden phial, and 
ofa telegraph wire. Faraday, in his experiments, 
|employed a gutta-percha covered wire, equivalent 
| to a surface of 8300 square feet, that is, equal to a 
Leyden jar of that superficial area. Herein lays the 
basis of our present method of telegraphy by sub- 
|marine cables. In place of considering them as con- 
| ductors of a large quantity of electricity, as was at 
| first adopted, involving the use of very large voltaic 
| batteries, we now deal with them as simple Leyden 
jars, capable of any amount of induction, and con- 
sequently requiring scarcely more in regard to a 
voltaic cell than that which can be generated by a 
| half-crown and a piece of zine placed on either side 
|of the human tongue. To Faraday and Thomson 
|we are indebted for the removal of a ridiculous 
error, and for the substitution of a most important 
| improvement, whether as regards theory or practice, 
| in respect to previous telegraphic arrangements. 
In the fourth series of Sir W. ‘Thomson's re- 
| searches, he enters on a ‘Statement of the Prin- 
ciples on which the Mathematical Theory of Elec- 
| tricity is Founded.” A careful investigation is given 
in regard to the distinctive character of the double 
theory of electricity—that is, the resinous and 
vitreous distinctions due to Dufay. Sir W. Thomson 
definitely states the models of this theory, which 
is now generally adopted by modern physicists. 
His definition of “‘ Electrical Quantity” must neces- 
sarily be modified by subsequent discoveries. His 
remarks on the superposition of Electrical Forces, 
the Law of Force between Electrified Bodies, 
Conductors and non-Conductors, &c., are equally 
| subject to revision ; and possibly Sir W. Thomson, 
| on reflection, may regret that, by the republication 
of some of his earlier researches, he has not done 
justice to his subsequently acquired reputation. 
The definition of conductors of electricity, stated 
at page 47, ef seqg., would especially require such a 
modification as we have suggested. The remainder 
of the papers here referred to has become simply a 
matter of historical interest in regard to the 
scientific principles involved in discussion. 

A variety of theorems on electrostatics, being 
mathematical demonstrations of electrical facts, 
may be briefly dismissed. Many of them have been 
the subject of investigation by other physicists, and 
some of them are simply ephemeral, at least for the 
present, in their character. For popular or general 
| interest, we next refer to Paper XXI., which em- 
| braces the very interesting question of atmo- 
spheric electricity. 
| In the earlier part of this essay, contributed to 
| ‘* Nichol’s Cyclopeedia,” Second Edition (1860), Pro- 
fessor Thomson gives what may be termed a general 
| idea of the theory on which the present practice of 

making the earth the substitute of a wire as a 
jmeans of “conducting” the ‘‘ return current,” and 
in stating this we must be considered as entirely 
refraining from expressing any opinion of the actual 
‘* potential” of the earth in regard to this point of 
telegraphy practice. Were we to do so we should 
consider that it bears strongly on a recently revived 
attempt on the part of our postal authorities to 
convey a message simultaneously on one wire be- 














tween two stations. In the to which we now 
refer it must be remarked that Professor Thomson 
seems not to have had any idea of this subject, 
so far as we can gather the statements he 
makes. His most important definitions are those of 
surface, referable simply in regard to the inductive 
and conductive wires. Professor Thomson seems 
not to have been aware of Mr. Crosse’s experiments, 
carried on near Taunton, long antecedent to this 
date. Hence, in the remarks he makes on atmo- 
, ores electricity, we feel inclined to accept his de- 

etions from a limited basis of facts with a reser- 
vation that need not have been required, Sir 
William Thomson must know that any electrical 
experiments, so far as atmospheric electricity is 
concerned, earried on in the north-west of Scotland, 
as described page, 200 ef seq., have too many local 
yitiating causes to make such observations of the 
least value. A certain eminent professor made the 
same error in his studies on radiant heat, through 
fixing his station not one hundred miles from 
Piccadilly. At page 220 Sir William Thomson has 
similarly forgotten the influence of local causes, in 
respect to electrification or heat, in his remarks 
made by observations at a window in the Natural 
Philosophy Lecture Room: and on the college 
tower of the University of Glasgow. We are 
familiar with both of these positions, and should 
scarcely choose them for any observations having in 
aby res the character of scientific research. 
We feel quite sure that Professor Thomson will, on 
reflection, agree with us in this respect. 

After discussing the double (resinous and vitreous) 
electrical hypothesis of Dufay, and the single one of 
Franklin, /pinus, and Cavendish, Professor Thom- 
son lays the foundation of much of his subsequent 
career as a physicist by the following statement, 
§ 289, p. 224: ‘Mr, Faraday’s investigation of 
electrostatic induction influences now (1860) every 
department of physical speculation, and constitutes 
an era in science. If we can no longer regard 
electric and magnetic fluids attracting or repelling 
at a distance as realities, we may now contemplate, 
as athing of the past, that belief in atoms and in 
vacuum against which Leibnitz so earnestly con- 
tended in his memorable correspondence with Dr. 
Samuel Clarke.” 

In section 290 Sir W. Thomson remarks that, ‘‘We 
know that there is no substance of caloric—that 
inscrutably minute motions cause the expansion 
which the thermometer marks, and stimulate our 
sensation of heat ; that fire is not laid up in coal 
more than in this Leyden phial, or this weight; 
there is potential fire in each.” We are compelled 
to ask Professor ‘Thomson how he can reconcile the 
last sentence (which we have italicised) with the 
statement preceding it, as quoted rerbatim from 
his work. We are afraid that the eloquence due 
to the lecture table, hardly accorded with the truth- 
fulness of laboratory teaching. Faraday, however, 
never fell into this serious error; his teachings were, 
asa rule, simple expositions of the laws deduced 
from actual experiment. 

The papers on atmospheric electricity present 
numerous points of interest; but our limits forbid 
an exact analysis of their contents, which, in fact, 
is rendered unnecessary by recent discoveries in 
which the relation of the sun’s spots, magnetic dis- 
turbances, and atmospheric changes have been 
shown to have a certain co-relation. Some other 
papers must for the same reasons be dismissed from 
special notice, 

In Article XX. we have a report on standards of 
electrical resistance presented to the British Associ- 
ation (1867), in which a variety of theoretical state- 
ments and practical results directly applicable to 
submarine telegraphy may be noticed. Leaving 
the historical portion of this report to its usual fate, 
we must notice briefly that the experiments carried 
on by Professor Thomson, at Glasgow, in 1856-57, 
which had then simply reference to electrometry, be- 
come developed in the form of the mirror instrument 
now generally in use in submarine telegraphy. Mr. 
White, of the firm of White and Barr, of Glasgow, 
showed us the results of the early efforts of Pro- 
fessor Thomson (1856-57) to produce such an 
electrometer. At page 267 of the volume under 
review, we have (§ 350) an amplification, or appli- 
cation of the principles on which the mirror instru- 
ment is founded. The extreme delicacy of this in- 
strument is so great that the tension of a single 
voltaic cell not larger than a thimble is sufficient to 
send a message through 2000 milesof a well-insulated 
cable. We regret that the limits of our space for- 
bid a more extended description of the various in- 
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struments that Sir W. Thomson has invented for 
accurate electrostatic measurements, by which the 
mathematical theory of electricity has been in- 
vestigated with a precision only equalled in astro- 
nomical science. 

Article X XI. affords some interesting facts in re- 
gard to atmospheric electricity, followed by others 
on a New Proof of Contact Electricity, Illustrations 
of Voltaic Theory, &c. In Article X XIX. Sir W. 
Thomson investigates generally the mathematical 
theory of magnetism, commencing with a definition 
of a magnet, and then proceeding to the examina- 
tion of the various conditions of a magnetised body 
of different forms, and concluding with a discussion 
on electro-magnets, Sir W. Thomson states that 
for a long period he had no faith in Ampére’s theory 
of magnetism, in which it is considered that the 
circulation of electric currents around the molecules 
of the magnetised body is the cause of electro- 
magnetism. But by further research, combined 
with a due appreciation of Joule’s dynamical theory 
of heat, and Saco discovery of the magnetic 
affections of a polarised ray of light, he came to 
the conclusion that the latter affords a demonstra- 
tion of the reality of Ampére’s theory of the ulti- 
mate nature of magnetism, and gives a definition 
of magnetisation in the dynamical theory of heat. 

His remarks on hydro-kinetic analogy introduce 
a series of speculations on the nature of matter, 
motion, and force, which involve results entirely 
subversive of the Newtonian doctrine so long main- 
tained by philosophers, We dare not discuss his 
views, so highly laudatory of ‘‘ Helmholtz’s splendid 
discovery of the dynamical laws of vortex motion.” 
After all that has been discovered and promulgated 
in theory in regard to such questions, we are as 
near as ever in the dark as to the real truth, and 
have not any really intelligible theory under which 
we can safely arrange the phenomena presented by 
the mechanical and chemical changes of matter in 
form, kind, or space. ‘‘ Vortex motion” may aid 
us in this interesting and difficult research ; but, 
after all, it is only suggestive, and of course proves 
nothing. Professor Thomson, however, has entered 
deeply into the question, and applied both mathe- 
matics and experiments to prove its general and 
special application to magnetic ong &e., the 
concluding portion of his volume being mostly 
devoted to that subject. 

The entire work may be taken as an attempt to 
render the phenomena of electricity and magnetism 
capable of mathematical demonstration, similar to 
that which has long existed in respect to light. 
Indeed, the perusal of it calls to mind what the 
late Sir John Herschell did in his celebrated treatise 
for the latter subject. In Sir W. Thomson’s work, 
however, the method that has been adopted is very 
different. In fact to understand it requires that the 
reader should be enabled, by his own personal 
knowledge of the subjects, to arrange the matter 
given, not only in its historical character in refer- 
ence to the progress of science during the last 
thirty years, but also that he should be capable of 
putting aside old theories, and properly substituting 
those of more modern and correct origin. In its 
present condition this volume can only be looked on 
in the light of a collection of materials from which 
an excellent one on the higher departments of elec- 
trical and magnetic science might be produced, In 
the preface, Sir W. Thomson states that he intends 
to publish in a collected form all other papers that 
he has previously published. Whenever they appear 
they will be of great value, but that value will be 
greatly enhanced if they be arranged in order; not 
so much simply as to the dates of their first publica- 
tion, but also in regard to the proper sequence or 
relation of their subjects. A great improvement in 
the present volume would be found if the dates of 
each paper (as it originally appeared) had been 
stated in the list of contents. In many cases Sir 
W. Thomson's early speculations, or views, are 
greatly modified by his subsequent investigations, 
and the repetition of these corrections by notes of 
recent date tends greatly to diminish the pleasure 
of perusing a work that does the author the greatest 
credit, both as a mathematician and an experimental 
philosopher, 

It is a singular fact that we have not a work 
extant in the English language that can be properly 
taken as a résumé of the present state of electrical 
and magnetical science. Handbooks there are by 
the score, but they are simply of use, as a rule, to 
the tyro in these sciences. Sir W. Thomson’s work, 
Faraday’s ‘‘ Researches,” De La Rive’s, and a host of 
other standard works, want condensing into an 





English manual, for which there is abundant demand, 
in the extensive practical application of which 
electricity and ism have been the subjects. 
The idea is well worth the notice of both authors 
aud publishers, and we shall be glad to see it 
adopted. 








DOVER HARBOUR, 
To raz Eprtor oy Exoisesaina. 

Siz,—A letter from your gallant ent, Captain 
Hoseason, R.N., in a recent number, is no answer to mine. 
He says, “ I never expected to convince Mr. Redman ;” why 
then make the pins He says the “ fallacy” of m 
position has been proved by him, how, he does not co 
to say, and that you and the Government (that very com- 
prehensive term) are convinced? He flatters me by saying, 

uite oracularly, that all my letters have been read by the 

overnment, and that if any further extension eastward 
of the amended design be contemplated (as it has already 
been extended to make room for the dockyard, &c., shown 
in the view you assisted in circulating), it will now only be 
further extended for the manufacture of concrete blocks, &c., 
sothat we may hope for an approach to somewhat of what 
I have argued for, viz., an approximation to the desiga of 
1840-44. 

The abandonment of the north-east entrance—a very pro- 
per alteration, and the necessity for which is evidenced in my 
third letter of the 9th of September—was made really to 
avoid the deposition of silt in the harbour, and which un- 
doubtedly will take place under the lee to the eastward of 
the proposed east breakwater pier; and if there were an en- 
trance through this east pier, near the centre of its length, 
this deposit would spread into the harbour; a certain quantity 
in a minor degree must occur through the south entrance. 

Whether 300 acres or 600 acres be adopted the enclosure 
must become, under certain conditions, a harbour of refuge, 
as it will presumably be a free port, and open to all comers. 
Can the greater length, draught, and tonnage of the royal 
and mercantile marine, the Yo ao increase of tonnage in 
commerce and war, and the developed dimensions of ironclads 
be arguments for a retrenchment of area and depth, and were 
the eminent, and in many cases great, men of 1840-44, alto- 
gether “at sea” when they termed the enclosure of the bay 
of 500 to 600 acres, a harbour of refuge, with 700 ft. to 800 ft. 
entrances, south and south-east, and placed their signatures 
to those reports? It < eo no doubt, have — well been 
called a harbour for all pur , military, naval and com- 
mercial. When the results at Holyhead, and also at Alderney 
are studied, they prove the urgent necessity of every attempt 
being made to prevent a more gigantic repetition of this twice 
perpetrated blunder. Unhappy as the event is at Holyhead, 
still more lamentable at Alderney, a second rehearsal of this 
mistake would be even more fatal at Dover, for if the Go- 
vernment, or the designers for the imperial authority, are 
ready to sacrifice all the best, and most protected, and deepest 
water for ironclads away from the commercial intercourse 
with the inner harbour and the Continental Steam Packet 
Pier, in the south-east angle of the enclosure, forfear of going 
into deep water for the south parallel breakwater, what 
earthly prospect is there even in two or three generations, if 
the harbour be unhappily made too small, of Captain Hosea- 
son’s supplementary outer harbour in still deeper water ever 
being carried out? The Government has had a dose of deep 
water at Alderney. I am quite willing to resign any claim 
to having brought about so desirable a result, and to accept, 
with t satisfaction, the prospect of a return to an out- 
line, define it by what term you please, which has been en- 
dorsed after years of consideration by the highest authorities of 
the day, as foreshadowed by your correspondent thus : 

“If the area of the contemplated harbour be extended to 
the eastward, as it is possible it may be, it will be for other 
reasons than those advanced by Mr. Redman.” 

In reference to the Channel commerce, the captain says : 

“TI am labouring to turn the cream of this rapidly expand- 
ing traffic into the port of Dover.” 

Let this enlarged ~ be christened by any name most 
pleasing to those who have interested themselves for it, but, 
above all, let us hope that it will be recommenced in an 
enlarged and expanded spirit, fitted to receive a reconstructed 
navy, great Channel ferry steamships, and foreign mercantile 
vessels, sailing or steaming, of undiminished burthen, that 
may seek shelter or accommodation therein. Ramsgate is 
notoriously inadequate to render such services to vessels 
crippled in the (at times) crowded Downs. The question of 
entrances is one that may be held in abeyance, but will 
require great consideration; in all probability a second en- 
trance will be found n , of enlarged dimensions, in 
the south-east angle, which is the site proposed by persons 
well pom with the port; most undoubtedly the en- 
trance shown in the amended design toward the south-west 
angle, of only 600 ft., and no ewe outwork, will be 
— inadequate. The late Sir William Cubitt, C.E., Past- 

resident Inst. C.E., in his amended design of the 23rd of 
August, 1845, which, ps, in that respect, is the best 
studied plan extant for the enclosure of the bay, op 
including 750 acres, with a south-east entrance, 450 ft. in 
width, and 37 ft. water at low water, and a southern project- 
ing entrance of double the capacity, or 900 ft. in width, and 
42 tt. depth of water at low water. The following extract of 
an opinion on Sir W. Cubitt’s plan, given by Lieut.-Colonel 
Robert Thomson, R.E., and by Rear-Admuiral Sir Francis 
Beaufort, R.N., hydrographer to the Admiralty, of the 7th of 
December, 1841, respecting the entrances, &c., requires no 
comment; it was given under instructions from the of 
Ordnance and the Admiralty on the original designs : 

“ We would strongly recommend that both a western and 
an eastern pier be carried out simultaneously from the 
shore.” - “To enclose a basin of equal dimensions to 
that in Mr. Cubitt’s plan, but having an opening through the 
pier heads of 800 or 900 ft., through which any ships can beat 
in and out with undoubted facility.” 

Rear Admiral Sir James Gordon, R.N., one of the Com- 
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tion of the present day, will make or mar this great 
projeet for all time. 
I am, Sir, yours truly, 
J. B. Repay, Mem. Inst. C.K. 
Westminster, December 8, 1873. 








THE CASE OF THE ROYAL NAVAL 
ENGINEERS. 
Tue following circular is referred to in our leading article 
on this subject on another page of the present number: 


Mr. Goschen, by a well-devised and liberal scheme of re- 
ti t, has ded, at any rate for the present, in render- 
ing the executive officers of the navy moderately contented 
with their lot. The claims of the ineers, however, have 
up to the t time been completely ignored. The cele- 
brated r in Council, issued ti Mr. Childers, in 
February, 1870, utterly failed to satiefy their just require- 
ments, and since then nothing whatever has been done for 
them. ee ee serious of the grievances 
with which they are burdened : 

1. The Complete Want of any Proper Flow of Promotion. 
There are considerably more than 600 engineers (or firat- 
class assistant engineers, as they used to be called) in the 
service, and the promotions from this rank to that of chief 
engineer have been this year 7, and in 1872 were 13. The 
average age of the officers thus is from 40 upwards; 
or nearly ten years more than of any other class of cor- 
responding rank. Not only does this hardship press with in- 
tolerable weight on the i themselves, but the public 
good is seriously affected thereby ; as by the time a chief on- 
gineer has got sufficient seniority, as such, to be placed in 
eharge of one of our largest — he lacks the physical 
pow and vital energy necessary for such an appointment. 

or it must be borne in mind that from the exhausting nature 
of his duties, an by ag ages much sooner than a naval 
officer of any other c 

2. The Enormous Increase of Duties without the Smatlest 
re amy Kary ae pi in Pay, Position, or Prospects. 
—Within the last tew years a very large number of circulars 
has been issued by the Admiralty, entailing new duties, and 
heaping fresh responsibilities on the engineers. Without 
going into details, it is sufficient to say that every cubic inch 
of the most modern type of war-ship, from her holds to her 
iron mast whereon her pennant flies, is in charge of the chief 
engineer and his staff. Few outsiders are aware, that in the 
Devastation, besides the engines which actually propel the 
ship, and the various little ones, numbering twenty-three 
distinct sets, by whose aid the turrets revolve, ventilation is 
effected, the double bottom is kept dry, risks of fire are met, 
the ship is steered, the anchor is weighed, the boilers are fed, 
the steam pinnace is driven, the ashes are hoisted from the 
boiler room, and the shells from the ine, besides all 
these, the chief engineer is held responsible for the turrets, 

ns, carriages, armour plates, water-tight doors, pumps, 
ans, distilling apparatus, in fact, everything in the whole 
ship, being in proper working order. And yet his pay may 
be less than that of the surgeon who tends the a2 the 
paymaster who keeps the books; while his assistante—the 
senior of whom may be 18 years in the service, 41 years of 

, and next on turn for tion—Have no cabins, and 
sleep in hammocks like the seamen, and for 12 years receive 





from nine to ten shillings per day. 

3. The Difference Between the Treatment of ineers, 
and that of all other Officers of Corr k.-— 
This grievance is so comprehensive that it y contains 
in itself the essence of almost all other gri except the 
two already discussed. In fact, what t ineers complain 


of more than —- else is their isolation. Thus, by the 
Retirement Scheme of 1870, dhiefepgincssecs thoentiy cheers 
who do not count fér retiring allowance all time served in 
the navy after arriving at manhood. executive, the 
navigating, the medical, the accountant branches; all these 
reckon for retirement all time served from the age of twenty- 
one. Not so the chief engineer. He is mulct of four years 
or even more, on the ground that for that time he was not a 
“commissioned” officer, but “ by order” ! 

The engineers again, below the rank of chief, by this same 
scheme, instead of having a scale of retirement, such as was 
given to sub-lieutenants and officers ranking with them, were 
classed with the warrant officers, and, like them, had a cer- 
poe tose? ion assigned them. This may seem to the 
— ie a very unimportant hardship, but it becomes 

ntelligible enough when it is known that ite effect is to give 

the assistant paymaster the same retiring allowance after 
eight years’ service as the engineer receives after eighteen ; 
that warrant officers, petty officers, and seamen are pensioned, 
but all commissioned officers, except engineors, are retired ; 
and, lastly, that only the names of retired officers are re- 
tained in the Navy Li 

But it is not oaly in the provisions of the 1870 Retirement 
Scheme that the engineers see so much to complain of. The 
bitterest pill they have to swallow, one which is causing « 


discontent them most hurtful to the public is, 
that in spite of Ducts coussieelen, thelr ‘welderss, Airy bs 
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relative rank, they ate practically not treated as officers. In 
large number of ships, including all troop ships, and most 
of the newest ironclads, there is a general mess of all the 
officers, among them many junicr in rank to most of the 
engineers, and from this mess the engineers are carefully 
excluded; so that, in effect, passengers and strangers never 
hear of them, and their very existence is scrupulously ig- 


It is very easy to find fault with any existing state of 
things, but often very difficult to suggest a remedy. In this 
case, however, no such difficulty exists. The flow of promo- 
tion must be quickened by holding out inducements to a large 
number of the present chief engineers to retire; by appoint 
ing chiefs to smaller vessels than are at present entitled to 
carry them; and, most important of all, by reducing the 
number of engineers by at least one-half, and supplying their 
places with engine-room artificets. Many officers, who are 
now without hope, mourning that their lives have been 
wasted, would thus be promoted. As for the many who 
must still be doomed to disappointment, they ought to be 
compensated by gradually increased pay, and a step in rela- 
tive rank, such as the assistant-surgeons get after certain 
service. Of course this would cost money, but it would be 
money well laid out, if it secured the contentment of such a 
body of officers as the engineers ; and this expenditure would 
be merely an act of simple justice to men who joined with 
the full expectation of being promoted in ten years instead 
of twenty. 

Portamouth, December, 1873. 


THE PAXMAN WATER HEATER, 

In our notice of the Smithfield Club Show, we briefly 
referred to a water heater, constructed and exhibited by 
Mesers. Davey and Paxman, of Colchester. We now | 
publish a drawing of the apparatus, from which its con- 
struction will be clearly understood. It consists of a cast- 
iron cylinder, felted and lagged, and with circular openings 
in the top and bottom covers. ‘The former serves as the 
steam inlet, and the latter as its outlet. The cylinder 
contains a series of circular chambers, of the form shown 
in the section, which rest one upon the other, and the 
whole are brought into close contact by one bolt passing 
through the centre of the cylinder, and abutting upon 
wrought-iron bridge pieces H resting against the top and 
bottom covers. In the centre of each of the chambers is 
placed a cast-iron disc C, and the spaces outside them are 
also divided by a cast-iron diaphragm. Between the 
lowest chamber and the bottom of the cylinder is a vacant 
space left B for the accumulation of deposit from the water, 
and in the lower chamber, under the cylinder, is an outlet 
for the condensed steam. The water is let in at the top of 
the cylinder at F, and its outlet is placed at the bottom. It 
will thus be seen that both steam and water in traversing 
the cylinder—in opposite directions—pass over a very large 
area, and are kept in contact with the cast-iron chambers 
for a considerable length of time. 

There is no doubt that this is a most efficient water 
heater, and it is, moreover, cheap, and easily cleaned or 
repaired. Although Messrs. Davey and Paxman have 
only recently commenced the manufacture of these ap 
paratus, we believe that they are already doing a large 
business with them. 


Lospos Intersationat Exuipition, 1874.—The testing 
of the stoves sent in for competition for the Society of Arts 
prizes will shortly commence, half of the testing-rooms being 
nearly completed. These rooms are being built by Mr. 
Nicoll on his patent method of concrete building. A large 
number of stoves have been received, the number of com- 
petitors being 104. 





TasmaNtan Coprsr.—A gentleman who was deputed by a 
Sydney firm to search for minerals in Tasmania, has dis- 
covered what he believes to be a rich copper mine, and ar 
rangements are being made to have the discovery tested. 
The mineral, which occurs in a good lode, is said to consist 
chiefly of black ore, similar to the celebrated Peak Downs 
copper, in Queensland. 

Tasmastay Mars Live Rattwary.—The latest advices from 
Hobart Town state that the works of this line are actively 
progressing: The distance over which the earthworks have 

m completed is 75 miles. On the first section of the 
line, extending to the Jordan river, the earthworks are 
all in hand, and a strong force of masons is now engaged 
in building culverts and bridges. From the Jordan forward 
the line is completed, to a great extent, as far as the tunnel ; 
the culverts are nearly all in place, while active progress is 
being made with the bridges. The tunnel works are also 
being pushed on as much as possible. Altogether the line 
appears to be advancing satisfactorily. 

Grats Evevator.—In our report of the exhibits at the 
Smithfield Club Show, we omitted to notice a well-made 
model of an adjustable grain elevator, made under Messrs. 
Keen and Dence’s patents, and represented by Messrs. Sear 
and Co., 17, Fenechurch-street, London. It consists of a 
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12-CENTIMETRE GUN WITH NAVAL CARRIAGE. 


CONSTRUCTED BY MR. FRIEDRICH KRUPP, ESSEN. 
(For Description, see Page 507.) 





















FEED-WATER HEATER, 


CONSTRUCTED BY MESSRS. DAVEY, PAXMAN, AND CO., ENGINEERS, COLCHESTER. 
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light crane with a none and falling jib, at the end of which 
is a vertical elevator box containing an endless chain with | 
buckets mounted upon it. This chain is driven by suitable 
bevel gearing from the bedplate of the crane. The buckets | 
discharge into « telescopic spout, that may be led away to 
any desired point, provided that the level of discharge is 
below that of the buckets. The motion of the jib is con- 
trolled with a chain by which it may be raised or lowered 
to accommodate the elevator to variations in tide level, the 
depth of a ship’s hold, &e. The machine is well designed, 


and, we believe, it is being extensively introduced. 


Trarric ImprovemMEnts.—A meeting of the Birkenhead | 
Commissioners was held on Saturday, when the report of a 


| special committee, appointed to consider the plans for the | 


improvement of the arrangements for working the goods 
traffic at the ferry, was adopted, and the following awards 
were made for the best plans: Mr. E. B. J. Knox, 9, 
Falconer-street, and Messrs. Schlesinger, Davis, and Co., | 
Wallsend, Newcastle-on-Tyne, first prize, 200/.; the second 
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Pie Irox rs THe Unitep Stares.—The astonishing pro- 
gress achieved last year in the production of pig iron in the 
United States is not likely to be maintained at present. Thus 
the production of 1873 is estimated at 2,695,434 tons, as 
compared with 2,830,070 tons in 1872, 1,912,608 tons in 
1871, and 1,865,000 tons in 1870. In 1863, the production 
did not exceed 947,604 tons. Great as is the progress which 
has been made of late in the iron manufacture of the United 


prize, 100/., was awarded to the same gentlemen; and the | States, the American iron trade has for the present been re- 
third prize, 507. to Mr. Nicholas Tasece Edwards, 64, St. | duced to a state of much exhaustion and depression, in con- 


Donough-road, London. 


| sequence of the panic of September and October. 
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central compartment is devoted to the steam boiler 


This must be the circumference of the pitch 


already mentioned, and it also contains the feed-| circle of the pinion; hence diameter of pinion 


water tank and fuel bunkers, the arrangement; .3 
being clearly shown in our illustrations. Just) 7]7{5 
above the boiler the roof is cut away, the lower 


part of the chimney being surrounded by a cylin- 
drical casing of sheet iron, having its side perfo- 
rated as shown. ‘The boiler is mounted on a cast- 
iron base, which serves as an ash-pit, and it is fed 
by a suitably arranged pump wayne by hand. The 
boiler communicates with longitudinal pipes placed 
below the framing as shown, these pipes being 
coupled to similar pipes below the carriages to be 
heated by means of india-rubber tubes between the 
vehicles. 

The third compartment of the van is intended for 
the conveyance of luggage, and it is furnished with 
sliding side doors as shown. The frame, like that 
of the carriage last described ia of composite con- 
struction, and the body which 18 made without ar vy 
fall-under, has the framing covered externally with 
vertical planking The arrangement of the brake 
and other details will be understood from our 
illustrations without any special explanation, and 
we need only add, therefore, that the workmanship 
of the van is very good throughout 


PRINCIPLES AND CONSTRUCTION OF 
THE METALLIC BAROMETER. 
(Concluded from page 497.) 

‘Tue mechanism used for transferring the changes 
of the chord to the dial will | readily understood 
by reference to Fig. 4 (see page 496 of our last 
number), in which a c¢ represent the positions 


+ 


of the ends of the chamber a wy given atmos- 
pheric pressure P; z y a double crank, pivotted 
at W in the middle of the ch rd: ax and ¢ y 
are links; zy carries the radius-bar, W yl, upon 
which is formed the circular rack 1G. The rack 
gears with a pinion, P, carrying upon its arbor th 
index which traverses the dial. Suppose the atmos- 
ple ric pressure to decrease, the chord becomes a’ c/, 
the links are drawn into the positions a/z’, c! y’, 
and the radius to Wy/G. Consequently the rack 
has travelled in the direction of the arrow, the 
point I moving to G; and the pinion has revolved 
the same number of teeth the opposite way, carry- 
ing with it the index to the position shown in the 
figure 

The dial is graduated to show barometric inches | 
of pressure, from 3] to 28, and is very nearly the 
complete cirele. ‘The mechanism has sufficient play 
to allow the chamber to turn the index three and 
a half times round the dial, although only one revo- | 
lution is utilised on the scale. For the entire range, | 
the minor axis has a maximum of 0.) and a mini- 
mum of 0.096, varying only 0.004in. When the| 
instrument indicated 3] in. on the dial the chord 
measured 0.97, and when 28 in., 1.09; or the} 
change of chord was 0.12in. for 3in. change of 
pressure. ‘The chord at a maximum measured 1.3, | 
and ata minimum 0.9. The radius bar measures | 
1.7 in.; its rack has 80 teeth and the pinion 22 
leaves. The links are each 0.55, the crank 0.5 the 
part W y being 0.28, and W z, 0.22in. The gradu- 
ations of the dial are on a circle of radius 1.85 in. 

Fig. 4 is intended to represent the movement of 
the mechanism for a change of pressur¢ from 3! in. 
to 28 in. and is drawn to seale, the angle IWG 
turning out about 12deg. This angle may be 
calculated as follows: 


/ 





v= 413%, 494 


y W c=-88°,28/ 

Similarly the angle vy‘ Wc’ may be found from | 
the sides y' ¢’, y' W, We’. 
Here =} (.55+.545 +.28)=.6875 

a—y! of =.0875 —.56=.13875 


W yx W c!=.28 x .645=.1526 | 





sp  , ero .18d6 
—_ 1526 Pa 
yWe' 
2 
g/ W e=76°.10 
Angle I W G=87°.38/ —76°.10= 119,28 


The length of the arc 1G (3.4.x 3.1416) =5,84 in, 


=88°.5' 





and reduced to 32° Fahr., whenever a secondary 
| instrument is compared with it. And in placing the 
jmetallic barometer in artificial temperature, care 


icellent. The dial fits in a slot, so that it cannot 


=.109 


The sensitiveness of the indications may now be 
compared with the compression of the chamber. 
The circumference traversed by the index, from 3] 
to 28 in. on the dial, is almost 1.85x2x3.1416- 
11.5in. During this traverse, the chord changes 
0.12 in., and the change of the chord is 102 times 
the compression. Therefore the change on the dial 
| is ye 96 times the change of the chord, and 

12 

| 96 x 102 = 9792 times the compression. These results 
| furnish a striking idea of the extreme sensitiveness 
lof the instrument. The dial exhibits the changes 
| of pressure on a scale 3.5 times as open as that of 

| the ordinary mercurial barometer. 
The drawbacks or imperfections of all instruments 
| constructed with flexible tubes remain to be noticed. 
The metal does not maintain its elasticity unim- 
paired ; and, consequently, an instrument will require 
adjustment from time to time, and means must be 
| provided for effecting it. There is a beautiful 
arrangement in the metallic barometer for this pur- 
pose; and since the same relation exists among the 





parts, the scale is not altered by this adjustment. 
Indeed, the relation between the variations of the 


compression and the chord being constant | 
but change of temperature, the divisions of the scale 
are equal throughout. Should too much air be 


left in the chamber, which should be a vacuum, the 
instrument will be very much affected by changes 
of temperature, because 


greatly dependent on heat. An instrument tried for | 
change of temperature read 29.88 at 55°; 29.90 at] as 


67°, and $0.00 at 130°, the index rising .00153 for 
In this case it would appear that t: « 
vacuum was good, and that the tube lost elasticity. 


each degre: 


for the atmospheric force preponderated, masking | 1 
even the effect of the expansion of the radius which, 
| 





a secondary instrument, and liable to deterioration. 
The writer has had one in use for twelve years as a 
household weather-glass, whieh has only required 
adjustment once or twice. Certainly, as made by 
the French, these instruments are not only useful, 
but ornamental also. They are too sensitive to 
concussion and external motion ta be very much 
liked at sea ; nevertheless, they are not unfrequently 
met with on board ship. Of course, they are still 
less adapted to travellers. 

In a patent obtained in 1868, by Messrs. Norton 
and Bailey, a method is claimed of rendering Bour- 
don’s barometer or gauge self-recording, by causing 
the pinion to gear with a straight rack, capable of 

liding endwise to and fro, The rack at one end 
carries a pencil, the point of which bears against 
the circumference of a drum, the axis of which is 
parallel with the line of movement of the rack, A 
re volving motion is transmitted to the axis of the 
drum by clockwork in the ordinary manner. 





SCREW PROPULSION. 
To tue Eprror or ENGINeErrina. 

S1r,—1 should think the results obtained by Mr. Griffiths 
| (Exarxexaine for November 28th, 1873) might be due to 
the diminution or cessation of the minus-pressure at the 
stern. 

Would not the additional quantity of water passing 
through the tunnel be the effect rather than the cause of the 
increased speed of the model boat? When Mr. Griffiths 





| 
| 
| 


| 


for al supplied the screw with more water than it would take under 


ordinary circumstances, he was virtually adding pressure to 
that already exerted by the springs. 
Yours respectfully, 
Zurich, December 20, 1873. 


the elasticity of air is so} THe Ox1ernatok or THE Montror. — Rear-Admiral J. 


| Smith, of the United States Navy, the originator of the Monitor 
| flotilla in the late civil war, is lying dang: rously ill at 


hington. 





Lospow IyrersatTionaL Exutprrion, 1874.—The second 


| meeting of the Committee for Scientific Inventions and 


New Discoveries, was held on the 19th December, Mr. C. B. 
‘ignoles, F.R.S., in the chair. There were also present Mr. 
| F. J. Bramwell, Major Bolton, Major Du Cane, Professor 


as we have seen, tends to lengthen the chord, and | Goodeve, Messrs. J. ick, J. Ramsbottom, and T. Sopwith. 


thereby to indicate a fall on the dial. Other in- 


’ 





struments may not behave so well. Itis no difficult | Tug Sr. Lovis Baipeg.—Messrs. J. 8. Morgan and Co. 


matter to try them when a good wiércurial baro- | 
meter is at hand for making the comparisons, Of 
course the barometer readings must be corrected 


must be taken to apply the heat slowly, so that 
all parts of it are affected alike. 

Fig. 5, page 496, is a diagram of the pinion arbor, 
toexplain the mechanism by which the index can be | 
adjusted at any time to its correct position on the dial. 
a@ is the arbor passing through the upper support, 4, 
where the collet of the index fits upon it square. 
The arbor is shouldered against each support, 
passing also through the lower, c. The pinion, p, 
is fixed on a brass collet, d, which, being split | 
lengthwise, embraces the arbor tightly, and com- 
municates motion to it. The lower end of the arbor 
is squared to fit a barrel key; A is the key-hole, 
which is closed at the back of the case by a littk 
swivel shutter to keep out dust. A lever, ¢ fy, has 
J for its fulcrum, on the end, g, is formed a knife- 
edge facing the pinion, while the end, ¢, enters the 
key-hole through a slot. This lever is detained in 
position by a spring, s, fixed at 4. When the key} 
is pushed into the key-hole, it forces ¢ out, and 
the knife-edge enters between two pinion leaves, so 
that upon turning the key the arbor is turned, and 
with it the index, so as to give the latter its proper 
position on the dial, but the pinion is held fast. 
When the key is withdrawn, the pinion is liberated, 
the spring and lever assuming the positions shown 
in the figure. Except the arbor, detent spring, 
lever, and some small screws used to fasten the 
parts to the framing, which are steel, the instrument | 
is made of brass: and the finish of the French | 
workmanship of these metallic barometers is ex- 





shift its position, and a thin circle of brass, slightly 
bent to make it fit by its spring, holds it firmly, and 
affords a bearing for the glass face, which is kept 
on by aclamp rim, The dial ismade of cardboard, 
or in the best instruments of silvered brass ; the 
centre portion is cut away to exhibit the interior 
mechanism. The glass face is fitted with a mov- 
able pointer, worked from a button at the centre, 
for marking the last reading of the index. 

Although the graduations of the metallic baro- 
meter are intended to coincide with those of a mer- 
curial barometer, it must not be forgotten that it is 





A 


have invited subseriptions for 400,0001.7 per cent. second 
mortgage bonds of the Illinois and St. Louis Bridge Company, 
at the price of 80. The structure is one of the most im- 
portant engineering works ever designed, and, according to 
& telegram received last Friday, the 19th instant, its spans 
have just been successfully completed, nothing now remaining 
but to prepare it for the reception of traffic. This traffic 


| will be contributed by 18 railway lines, which respectively 


reach the east or west banks of the Mississippi, and which 
have hitherto been separated by the river, over which all the 
interchanges have had to be conducted by boats. According 
to the estimates, the yearly revenue from the scale of tolls 
to be charged would amount, on the existing business, to 
264,5651., and, looking at the extraordinary annual exten- 
sion of the communication between the two sections of the 
country, its increase must be expected to be large and con- 
tinuous. The total cost of the work will have been 1,750,0001., 
and the capital represented will consist of 800,000/. first 
mortgage bonds, the 40,0001 second mortgage now to be 
subseribed, and 800,000/. ordinary stock, of which 750,000/, 
has been fully paid. The total required annually for the 
interest and sinking funds of the two mortgages will be 
116,0001, A special Act of Congress constitutes the work 
and its approaches a national post road, and places the 
affairs of the company under the control and jurisdiction of 
the Supreme Court of the United States. 

Tus Lare Mr. C. W. Esonatt.—We regret to record the 
death of Mr. C. W. Eborall, the general manager of the 
South-Eastern Railway Company, which occurred last Friday 
the 19th inst. Mr. Eborall’s name has been long familiarly 
known in connexion with railway enterprise ail over the 
country. He was born in 1820 at Manchester, and com- 
menced his acquaintance with railway life at an early age in 
connexion with the East Lancashire Company. About the year 
1853 he was appointed manager of the company which, with 
many other originally independent companies, is now incor- 
porated with the Lancashire and Yorkshire. In 1856 he was 
appointed general manager of the South-Eastern, the Hon. 
James Byng being then chairman of the company. His 
aptitude in acquiring a knowledge of his duties, and the 
fidelity and sound judgment he displayed in discharging 
them, obtained for him high promotion in the railway world ; 
and it is conclusive evidence of the estimation in which he 
was held in bis nore mature years that he should have been 
appointed arbitrator concerning grave matters in dispute 
between the Caledonian and North-British companies. He 
has delivered several awards in the case. Mr. Eborall had 
been in failing health for more than twelve months past, and 
had leave of absence from duty for the greater part of the 

resent year. He returned to business about three weeks since, 
but, unhappily, only slightly improved in health and strength. 
In the morning of Tuesday last he left his house in ap- 

arently good health, and went through his usual duties at 
E ndon Bridge. Sir Edward Watkin bad a consultation with 
him between 12 and 1 o'clock on that day, and had scarcely 
left his room five minutes when Mr. Eborall was attacked b 
an apoplectic seizure, from which he never recovered, deat 
supervening at 9 o'clock on Friday morning, Mz, Eborall 
leayes a widow and family of seven children. 
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PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES.* 


By Joun Ricuarps, M.E. 
(Continued from page 475.) 
THE OBJECTS OF MECHANICAL INDUSTRY. 

MECHANICAL engineering, like every other pursuit, 
is directed to the accumulation of wealth; and, as 
the attainment of any purpose is more surely 
achieved by keeping that purpose continually in 
view, there will be no harm, and perhaps no little 
gain, derived by an apprentice considering at the 
beginning the main object to which his efforts will 
be directed after learning his profession or trade. 

So far as an abstract principle of motives, it is of 
course useless to consider this subject in connexion 
with engineering operations or shop manipulation ; 
but the subject of commercial gain has a practical 
application, to be followed throughout the whole 
system of industrial pursuits, and is gs proper to be 
considered in connexion with machine manufactur- 
ing as mechanical principles or the functions and 
objects ot machines. 

‘* Cost” is the element that continually modifies 
or improves manufacturing processes, determines the 
success of every establishment, is continually present 


in making drawings, patterns, forgings, and castings. 
Machines are constructed because of the difference 
between what they cost and what they sell for—be- 
tween the manufacturing cost and their market valuc 


when they aré completed, 
hard to deprive engineering pursuits of 
it is often attached to the business, 


It seems har 
the romance th: 
and bring it down to a matter of commercial gain ; 
but it is best to deal with facts, especially when such 
facts have an immediate bearing upon the object in 
view. ‘There is no intention in these remarks of dis- 
paraging the works of many noble men, who have 
given their means, their time, and sometimes their 
lives, to the advancement of scientific truths, with- 
out hope or desire of any other reward than the 
satisfaction of having performed a duty. ‘The fol- 
lowing propositions will place this subject of aims 
and objects before the reader in the sense here 
intended : 

1. The object of engineering pursuits is com- 
mercial gain—the profits derived from the planning 
and construction of machinery. 

2. The gain so derived is as the difference between 
the cost of constructing machinery, and the market 
value of the machinery produced. 

3. The difference between what it costs to plan 
and construct a machine and what it will sell for, is 
generally as the engineering knowledge and skill 
that is brought to bear in producing the machine. 

This last sentence brings the matter into a tangible 
form, and indicates what the subject of gain should 
have to do with what an apprentice is to learn of ma- 
chine construction. 

Success in an engineering enterprise may be 
temporarily achieved by illegitimate means, such as 
misrepresentation as to the pf very and quality of 
what is produced, the use of cheap or improper ma- 
terial, or by copying the plans of others to avoid 
the expense of engineering service, or from want of 
engineering ability ; but, in the end, the permanent 
success of such a business must rest upon the know- 
ledge and skill that is connected with it. 

By examining into the facts, the apprentice will 
find that all truly successful establishments have 
been founded and built upon the mechanical abilities 
of some person or persons, that formed a base upon 
which the business was reared, and that this is the 
ent that must in the end lead to per- 






essential elk 
manent succe 

Che material and the labour which make up the 
first cost of machines is, taking an average of various 
classes, nearly equally divided; labour being in 
excess for the finer class of machinery, and the 
material in excess for the coarser kinds of work. 

The material is presumed to be purchased at the 
same rates by those that are well skilled as by those 
of inferior skill, so that the difference in first or 
manufacturing cost is determined by skill exclu- 
sively. ‘This skill consists in preparing plans, and in 
various processes for conuecting and shaping the 
material, which will be noticed in their regular order, 
The amount of labour, and consequently the cost 
of machinery produced, is as the number of these 
processes and the time consumed in each, 

The business of the mechanical engineer is to re- 
duce the number of these processes or operations, 


* This, and the succeeding articles under the same title, 
are published simultaneously in the Journal of the Franklin 
Institute, Philadelphia, 





and to shorten the time in which they may be per- 
formed. 

A careful study of shop processes of operations, 
including designing, draughting, moulding, forging 
and fitting, is the secret of success in engineering 
practice, or in the management of manufactures, 

The advantages of an economical design, or the 
most carefully prepared drawings, are easily neu- 
tralised and lost by careless or improper manipula- 
tion in the workshop ; an incompetent manager may 
waste more pounds in shop processes than the com- 
mercial department can save in buying and selling, 

This importance of shop processes in machine 
construction is realised by proprietors, but not gene- 
rally understood in all of its bearings; yet the ap- 
prentice may notice the continual effort that is 
made to augment production in engineering works, 
which is the same thing as shortening the processes. 

By reasoning in this manner the apprentice will 
form true standards by which to judge of plans and 
processes that he is brought in contact with. 

A machine may be mechanically perfect, arranged 
with symmetry, true proportions, and correct move- 
ments; but if such a machine has not commercial 
value, and is not applicable to a useful purpose, it 
is as much a failure as though it were mechanically 
inoperative, In fact, this consideration of cost and 
commercial value must be continually present, and 
a mechanical education that has not furnished true 
conceptions of the relations between commercial cost 
and mechanical excellence, will fall short of achiev- 
ing the objects for which such an education is under- 
taken, 

ON THE NATURE OF MACHINERY. 

Machines may be defined in general as agents for 
transmitting and applying power, or motion and 
force, which constitutes power. 

By machinery the natural forces are utilised, and 
directed to the performance of operations where 
human strength is insuflicient, or when natural 
force is cheaper, and when the rate of movement 
exceeds what the hands can perform. 

The term ‘‘ agent” applied to machines conveys 
a true idea of their nature and functions. Machines 
do not create power or consume power, but only 
transmit or apply it ; and it is only by conceiving 
of power as a constant element, independent of all 
kinds of machinery, that the learner can have a true 
conception of the nature of machines, When once 
there is in the mind a fixed conception of power, 
dissociated from every kind of ccatinediid ian is 
laid a solid foundation on which a knowledge of 
machines and mechanics may be built up, but with- 
out this conception correctly fixed in the mind, it 
is not only impossible to appreciate the true nature 
of machines, but difficult to understand even the 
most simple principles in mechanism. 

To believe a fact is not to learn it, in the sense 
that this term may be applied to mechanical know- 
ledge ; to believe a proposition is not to have a con- 
viction of its truth, and what is meant by learn- 
ing mechanical truths is to have them so firmly 
fixed in the mind that they will involuntarily arise 
to qualify everything met with that involves me- 
chanical movement, 

An apprentice or student that in his younger 
days has had the misfortune to confound power with 
machinery for transmitting it, as taught in school- 
books on mechanical philosophy, will find these im- 

yressions remain in his mind for years, even after 
fe has become acquainted with the true principles 
of mechanism, For this reason the apprentice is 
urged to start rightly, first acquiring a clear and 
fixed conception of power, and next of the nature 
and classification of machines, for without the first 
he cannot have the second. 

I am well aware of the difficulty that must be 
encountered in attempting to learn the nature and 
classification of machines without the aid that may 
be derived from a knowledge of their practical ap- 
plication ; but to learn such practical application 
first is certainly to commence wrong, because of the 
waste of time and effort that is required by sucha 
course ; and, while it may be difficult to form such 
clear conceptions of machines by studying their 
nature and general principles in advance of being 
acquainted with their application, it is by no means 
impossible to do so. 

Machinery is divided into four classes, each con- 
stituting a division, that is clearly defined by the | 
functions it performs, as follows: 

1. Motive machinery for utilising natural forces, 

2. Machinery for transmitting and distributing 
power. 


3. Machinery for applying power. 








4. Machinery for i ; 

Or, more briefly stated: Motive machinery, ma- 
chinery of transmission, machinery of app y 
and machinery of transportation. 

I will now proceed to consider these divisions of 
machinery with a view to making the classification 
more clear, and shall revert briefly to the principles 
of operation in each division ; poe | as this disserta- 
tion will form a kind of base upon which the prac- 
tical part of the treatise will in a measure rest, it is 
trusted that the reader will not only carefully con- 
sider each proposition that is laid down, but will 
add others from hisown deductions as he goes along. 

(To be continued.) 








VERTICAL COMPOUND ENGINE, 

Tue engine which we illustrate upon pages 514 and 515 
of the present number, can scarcely fail to have attracted 
the attention of any professional visitor to the Machinery 
Hall at Vienna, where it was to be found along with the other 
exhibits from the celebrated works of Messrs. Schneider, at 
Creusét. In reference to it we have before had occasion to 
remark that exhibitors must themselves be the best judges 
of how far it pays them to put superfluous work upon their 
machines, but that for our own part we cannot say we like to 
see it, The workmanship of Messrs. Schneider's engine is very 
beautiful, and its design, as far as outward form goes, ex~- 
ceedingly pleasing, but the fact that, for instance, the 
cast-iron standards are polished on their corners, from top 
to bottom, decreases, rather than increases, our admiration 
for the rest of the work, The engine is intended for ordi- 
nary factory work, although, in appearance, it so mach re- 
sembles a marine engine ; the vertical form is adopted solely 
to save floor space and simplify foundations. This form, 
however, makes the engine heavier than it need have been 
if the cylinders had been placed horizontally. 

The cylinders are 9.45 and 15.75 in. in diameter respec- 
tively, by 23.62 in. stroke, and the cranks are set at right 
angles to each other. The valves are placed outside the 
cylinders instead of between them, The high-pressure 
cylinder has an expansion valve worked by a separate 
movable eccentric, which allows a cut off as early as one- 
tenth of the stroke. This valve works upon a fixed plate 
behind the main valve, this plate being in fact the bottom 
of a valve chest, which is bolted on to a face on the 
cylinder. The high-pressure cylinder exhausts into the 
space around and between the cylinders, which forms a very 
large receiver. By means of a small circular valve high- 
pressure steam can, when desired, be admitted direct into 
this receiver, and consequently into the low-pressure 
cylinder. The distribution of steam in the latter is effected 
by a plain slide valve, and the two cylinders, it will be 
seen, are cast together. One of the standards forms the 
condenser, the air-pump being placed behind it, and worked 
by levers linked to the main crosshead, and two feed pumps 
are worked from the air-pump crosshead, the whole arrange- 
ment being identical with that so familiar to us in the early 
days of “steam hammer” engines on board ship. The air 
pump is single-acting, 9.05 in. in diameter, and with 
11.81in. stroke. The webs of the low-pressure cylinder crank, 
through which the whole work of the engine passes, are 
made (as in the compound engine of Danek’s recently illus- 
trated) stronger than those of the high-pressure cylinder 
crank. The governor bracket stands upon a projection cast 
on one end of the bedplate. The governor itself is arranged, 
by crossing the arms, so as to be approximately parabolic. 
It runs at a comparatively slow speed, and is in connexion 
only with a small equilibrium valve (Schneider's patent), 
placed outside the expansion valve chest. The other parts 
of the engine do not call for special remark ; they will all 
be sufficiently understood by an examination of the 
drawings. 

We have before said that the workmanship shown in this 
engine was very beautiful, and that its design, esthetically 
considered, was all that could be desired. We are sorry, 
however, that we cannot praise the design equally when 
looked at as a steam engine, instead of as a work of art. 
There appears to be some obvious mistakes in it, which we 
hope Messrs. Schneider will remedy in future engines of the 
same type. Few engineers who wished to attain any 
economy would leave without a jacket a cylinder in which 
high-preseure steam was cut off at one-tenth of the stroke, 
but the high-pressure cylinder in this engine is not only 
without a jatket, but elaborately unjacketted, by enveloping 
it in its own exhaust steam, so that, instead of receiving 
heat from without, it must be continually giving up heat. 
Of course part of this heat is utilised in the low-pressure 
cylinder, but the larger portion is absolutely wasted. Then, 
again, the size of the receiver, the capacity of which is about 
four and a half times as great as that of the bigh-pressure 
cylinder, is out of all proportion. We are aware that some 
engineers entertain the idea that an engine with cranks at 
right angles ought to have a large receiver, but both ex. 
periment and theory point ogt, that a very large receiver is 
unnecessary, and in some respects detrimental. The pres- 
sure maintained in the receiver, and consequently the initial 
pressure in the low pressure cylinder, depends materially 
upon the point of cut off in the latter cylinder, but this cut- 
off cannot always be conveniently made sufficiently early to 
counteract the effect of an excessively large receiver. In 
the present instance we believe that a great improvement 
would be effected by reducing the intermediate receiver to 
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one-fourth or even one-sixth of the present capacity while 
the work done in the two cylinders would be more nearly 
equalised. As at present arranged, when the high-pressure 
cylinder cuts off at one-fourth the stroke, the work done in it 
would be fully twice as great as that done in the low-pres- 
sure cylinder, if the former gave out no heat to the steam in 
the receiver. The governor is well designed, and sufficiently 
powerful to act with great quickness on the light valve 
with which it is connected, but of course such a valve only 
regulates the speed of the engine by wiredrawing the steam 

It will be believed that we have made these remarks in 
no unfriendly spirit. It has been our aim to put before our 
readers, as far as possible, all that was noteworthy in the 
Machinery Hall at Vienna, and faithfully to represent in 
our pages the state of engineering on the Continent as it was 
there to be seen, but we should be failing in our duty did 
we not point out the shortcomings, as well as the excel- 
lencies, of the machines which we illustrate. 





ae 
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BALANCED SLIDE VALVI 
Wr some time ago (ride page 22 f our ei 
published engravings showing an arrangement of equi 
librium valve designed by Mr. William Dawes, of Leeds 
and we now subjoin wi ws of a slight! ed arrange- 
ment constructed on Messrs. Dawes and Holts patent, our 
ilustration showing this valve aa ri tly « ibited at] 
Vienna. In designing this valve Messrs uwes and Holt 
have aimed at producing a valve and rel rame which 
shall be practically in one piece, or in other y¥ ls, an auto- 
matically adjustable solid. This end t! a plish as 
follows: A plate or thin sheet of steel is rivetted or screwed 
on to the valve back, and likewise to the relief frame, a few 
inches being left free all round, as showr nm the nexed | 
section. This elastic valve and frame together arer ie ubout | 
yy in. deeper than the steam chest between t! linder | 
face and the surfaced portion of interior of steam-chest | 
cover, conseq 1ently when the cover jotmet is screwed 
the free part of the steel plate or diaphragm is set down or | 
compressed this J, in. This compression it retains (after 
the manner of a spring) until such time as it is required to 
be given out to compensate for wear, which bas been found 
practically, in some hundreds of instances, to be three or 
four years. This compression or deflection of the diaphragm 
is, in fact, chiefly necessary until the faces have become 
polished, after which the wear is inappreciable. 


home | 























When the relative areas of the free part of diaphragm and 





the back face of frame are properly proportioned, the relief 
frame holds itself against the chest cover face without the | 
aid of springs, the latter being not used in this balanced | 
valve. In some cases scarcely any compression has been | 
found necessary, but should the relief frame blow off the | 
face, which is an indication that either the back face is of | 
insufficient area, or that there is no compression on the} 
diaphragm, and that steam gets between the faces int >| 
the relief chamber before the frame has time to get | 
into the face, this can easily be remedied by letting | 
up, and thus giving more compression to the diaphragm 
When properly proportioned these balanced valves are as | 
light to handle with steam on as off, and they are stated | 
never to have been known to leak or waste steam, when | 
the workmanship is even moderately good ; should this be | 
defective, a few weeks’ work makes them tight. 
The relief chamber is in most cases open to the engine | 
room, so that no leakage can occur without being perceived. 
The valve has, however, been found «so fr from leakage, 
that many engineers prefer making | holes through | 
from the relief chamber into the condenser or exhaust pas- 
Bayes In our engravings the studs + nh ¢ nect the | 
diaphragm to the valve, are shown pierced by «mall holes 
for this purpose 


applied with exceedingly satisfactory results, and we regard 





We may add that we oursely row of | | 


a large number of instances where these valves have beer | | 


them as well worthy of attention. 
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VERTICAL COMPOUND ENGINE. 
CONSTRUCTED BY MESSRS. SCHNEIDER AND CO., ENGINEERS, CREUSAT. 
(For Description, see Page 513.) 
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THE RAILWAYS OF THE UNITED 
KINGDOM 


Tue General Annual Report by Captein Tyler to the Board 


of Trade, dated Whitehall, November 17, 1573, in regard to 
the share and Joan capital, the traffic in passengers and 
goods, the working expenditure, and the realise 1 profits of 
the railway companies of the United Kingdom for 1572, has 
Captain Tyler's observations ere of 

Interest that we reproduce them im ertens 
“ The total length of reilway opened for passenger traffic 
on the 3let of December, 1872, was, as returned by the rail 
companies, 15,814 miles, distributed as follows In Eng 


juet been issued. 


11.156 miles, in Seotland, 2587 miles; Ireland, | 


tween ti } f De- 
rding t 
mpiled in both years from the returns of the 

mpanies, from 15,376 miles to 15.814 miles, or at 

f nearly 3 per cent Jhere was thus an apparent 

rease from 10,450 miles to 11,156 miles, or 2.6 per cent., in 


There was an increase 
and the 3ist of December, 15 


gland; from 2038 miles to 2557 r1.0 per cent., in 
Seotland: and from 1988 mules t miles, or 2 per 
But the actual increase, as ca}culated from 
f railway inspected on behalf of the Board of 
t to be opened during the year, was, in 


cent.. m Lreland. 


Sew t j 


anda 22 mal and in Irelar 
The 


the above apparent increase of 


of 200 miles for the year. 
increase, thus compute i, of 20 
to the incomplete returns fur- 
y companies for the year 1871 
mileage may be expected when 
been authorised by Parliament 


y thr 
@ tor 


ng ¢ r ven 
to more than 1100 miles 
raised by 


al increase 
in tl 
the increase 
1871 over the year 15,0 was rat! 
tS per cent., the i in ord 
ver the year 
, I ; 1.8 per cent. 
ks or shares 
4.6741. at 
‘2, OF 2.4 per cent.; an 
cke was from 149,378 0804 t 
But the debenture stocks in 
ir 1 2B2.630l. to 
nse at the rate 
No interest 


rence stock 


niy from 
receit 


m 
companies for t 
lhe percenta 


rential capital, and 


er, to the total cay 
But the percentags 
in 1871 to 12 per cer 


ks has is 


1s72 
per cent 
cen‘ag 
in 15/1 to 15 per cent. in 187 
> exactly reversed. Th 

' 


t., the debenture and 


e of debenture «t 


guaranteed and preference 
e, ther proportions bemg 
th 1 of 1871 
re what I have prev 
no good reason 
as they t proj . 24a find 
) > respects, It may be right that in 
ected railway the proportions between | 
and the loans should be re gulated and 
» by law in every Railway Act; but even | 
restrictions have in some cases been evaded or | 
and financial restrictions upon existing ¢ 
woraing railways, either 
ras to the interest to | i t, ha 
juently done harm on the one 
financial difiiculties, while they have faile i, on t 


yravatin 


r 
6 


1¢€ ie 


hand, as regards the protection which they were expected from navigations, 
’ 


ru. 


mui is rT 


wards of © mili 
million at © per ce nt. 


about half a millien stood under 
| 
cent., about 17 millions under 5 per cent., and about 2 mil- 
lions st 
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was 5.14 per cent. for 1872, against 5.07 per cent. for 1871, 
showing an increase of U7 per cent.; while on preferential 
and loan capital the average interest paid was 4.39 for 1872, 
against 4.42 for 1871, showing a decrease of .03 per cent 
The average interest on debenture loans decreased from 4.37 
in 1870, to 4.25 in 1871, and 4.19 in 1872; and that on de- 


benture stock from 4.47 in 1870, to 4.37 


7 in 1871 and 4.354 in 
1872. The 4.64 per cent. of interest paid on 158,692,841. of 
guaranteed and preference stock for 1870, was changed for 
1871 into 4.61 per cent. on 175,051,8751, and, for 1872, into 
4 per cent. on 177 ,764,6741 ; 

“ The average interest paid on the total capital increased 
from 3.75 per cent. for 1858 to 4 19 per cent. for 1870 t 
4.43 per cent. for 1871, and to 4.51 per ce nt for 1872; while 

i 


the average interest on preferential and loan capital taken 
' 


| together decreased from 4.635 per cent. for 1855 to 4.48 per 
for 1871, and to 4.39 per | 


| cent. for 1870, to 4.42 per cent 
cent. for 1872. These are, perhaps, the 
facts connected with railway working in the four years. The 
linterest on the total capital ex led the interest on the 
loana, debenture stock, and preferential capital in the pro- 
portion of 4.75 to 4.39 for 1872; but the interest 
capital, which (including the portion on which no dividend 
| was paid) averaged 5.14 per cent, exceed d the fixed inte- 


rest on stocks and loans preferred to it, which (including | 


gz 
payment) averaged 
79 per cent. Of the 
rather more than 239 
lividend atall. Of 


nutnbers, 10} millions 


which re 

jonly 4.59 per cent.—by n leas 

ordinary share capital, amounting 
rouli nearly 34 tons re 

| the remaining 206 millions, in 

received dividends of less than 1 per cent 
ffrom 1 to a fra 1 under 2 per cent., 24 mil 
ns from 2 th inder per cent., 15 millons from 
millions from 4 toa 


aiso 6 thowe 


liwi 
ividen 


> @ tracts 


from v to a fraction | 


nh unier 4 
per cent 
S muililons 


ent., and 


my anies 
was ne 
t of 


| 
ned as 

l4 per 
ge amour f ler r interest, | 

t iat the rates returne g n paid on the 

wh f the share and loa apis iamel 69,047,346 
—amounts to 470 per cent entage may at | 
t sight appear to clash with the percentage of net re- | 
to total share and loan capital giv in Table No. 2, 
umn 7, and quoted under the last heading, as only 4.5 
rence arises, partly from a duplication of figures, in 
ence e subscriptions by certain companies to the | 

’ . \ 

and: rtakings of oth m pan s being credited (to the extent 
f about 1% milo » the capita { the company subscrib- 
ing as we aa t he capital of the company subs ribed to, 


ra 


and partly in consequence of the exciusion from t ealcula- 


tions on which column 4 of the receipts 
l expend ture ¢ ; ‘ mi but roours, Canais, 
7 included in 
tlay and the 


nt 


sm boats, 


y | system indicates to some extent w 


guaranteed, | 
eived Ivi- 
+, per cent., | 
) mil- 
from 6 | 
percent. Of 
: as bearing pre- | 
terential interest, amounting tl niluons, rather more 
than 9 millions received no d about 
lividends from } l about 1 
t og per cent., ¢ I 
ut 25 millions } per cent, neariy 
from 5 per ce 7 sarters of a 
54 per cent., abo 24 millions from 6 to 64 per | 
ut 1} million from ¢ ent., ubout half a 
m 8 to 12} per cent. 


ans, amounting 


ions received 
1 from <j 


upwaras 


n i received interest at rates under 4 per cent., a 


ived interest at 4 per cert., about 14 millions 


about 11 millions at 4} to 49 per cent., 
ns at » per cent 


4} ent., 


and upwards ot half a 


“ Of the debenture stocks, amounting to nearly 86 millions, 
} per cent., about do mil 
ions under 4 and 44 per cent., about 21 millions under 44 per 
j 


od under © per cent. 

lis 
‘Under this head are omitted on the one side the receipts 
steamboats, tolls, rent, &c., and on the 


ther s the expenses connected with steamboats, harbours 


most interesting | 


on ordinary | 


, 8 millions received 


| i 
marks which I mad 


| do more rea 


| astonishir 


in the numbers of second-« 
balanced 


ticket-holders have 


781,778 
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way working amounted to 51,304,114/. on 15,814 miles for 
1872, against 47,107,558/. on the supposed 15,376 miles 
(which may more properly be stated as 15,611 miles) for 
1871, while the total expenses of railway working were 
25,652,3831. for 1872, against 22,632,046/. for 1871. The 
proportion of working expenses to gross receipts was, there- 
| fore, 50.0 per cent. for 1872, against 48.4 per cent. for 1871, 
and the percentage of net receipts to total capital increased 
as already explained, from 4.43 for 1871 to 4.51 for 1872. 

“ The proportion per cent. of expenditure to re ceipts in- 
creased, as between 1870, 1871, and 1872, from 52 in 1870, t> 
53 in 1871 and 1872 in Ireland, from 50 in 1870 and 1871 to 
/L in 1872 in Scotland, and from 45 in 1870 and 47 in 1871 to 
49 in 1872 in England. 





“The total receipts from passenger trains increased from 

20,622,580/. for 1871 to : 4 for 1872, 

total receipts from goods trains increased from 

for 1871 to 29,016,559/. for 1872. 

“ The percentage of receipts from passenger and goods traflic 

| for the United Kingdom, which was in 1858 as 49 from pas- 
gers to 51 from goods, remained in 1872 the same as for 
and 1871—namely, as 44 from passengers to 56 from 

xls Sut it was very different in the three kingdoms. 

In England the percentage proportions of receipts from 

passengers and goods were nearly the same for the four years 

named as for the three kingdoms combined. In Scotland thos? 

proportions decreased from 41 in 1858 to 38 in 1870 for pas- 

sengers, and increased from 59 in 1858 to 62 in 18 

and they remained in 1872 the same as for 


goods ; 
i871. In Ireland they decreased from 66 in 1858 to 
18/1 from passengers, and increased from 34 in 1858 to 
} in 1870, and 44 in 1871 from goods; and the prof 
remained the same 1872 as tor 1871 
“In my General Reports for 1870 and 1871, it was shown 
that the most important feature in regard to the receipts 
| from passenger trains was the increase of the receipts from 
third-class passengers. This is again found to be the case, 
butin a still greater ratio, and froma cause not then: perat- 
g ; for, whereas! receipts from first-class passengers in 
1 from 3, - io 1870 to 4,148,108/. in 1871, and 
of. in 72, and whereas those for se 
sengers increased from 4,925,542/. in 1870 to 5.167 in 
18/1, but decreased to 4,198,201 : » from third- 
class passengs increased from 7, n 1870 to 


8,115,304/ , and to 10,318,761/ 


‘be figures 
wing the number of passenger journeys by passengers of 
rent classes, give also similar important results with 
reference to the decrease of second-class and the increase of 
eogers. Whilst 


g the first-class passenger jour- 
¥1 in 1870 to 35,642,199 in 1871, 
and whilst the second uss pas 

from 74,153.113 in 1470, to 
decreased to 72.459 »62 in 1872, the 
the third -e rom 


06.61 S71 .¢ 9 
‘ ; POLL 46 (ee 


results are confirmatory of the following re- 
e in the General Report for 187! 
‘The elasticity of third-class tratlic has thus proved 
itself to be so atand the receipts from it have acquired 
e from their amount, as above shown, in 
ther classes, that it becomes an interesting 

aestion to consider whether by what means and in what 


proportions the receipts from this description of traflic may 
; : 


ve still further augmented. This traffic is carried on at 


| present under great disadvantages—of inconvenient hours, 


| 


| of show travelling, and of impossibility of making, in many 


through journeys in the 24 hours, or of returning the 
same day; and it is probable that the railway companies 
might by affording extra facilities for it, even more than by 
reducing the fares, obtain a greater benefit to themselves, and 
good to the country than in any other way. 
But no rule on this subject can be considered to general 
application. Each company must study the e 
requirements not only of its own general distri 
the various sections of that district ; improvem 
cted judiciously and gradually, and time must bs 


for their development and ultimate fruit 


The excursion 
at may | > as regards 
the companies and facilities to third-class 
There are many « tions to that system as at 
n—too frequently with extra or acting 
servants, interior roiling stock, and ineffici« irrangements. 
ing and introducing greater regularity into that 
stem, by affording greater facilities in the shape of trains 
§ workiwg men to and from the spheres of their 
morning end evening, and by cheapening and 
upproving the third-class communication generally thr 
put the ¢ intry, an unpetus ight be given t tl rd-class 
trathe which would by its results throw the above 
as they are, completely into the shade.’ 
a portion of the year 1572 the expe 
class passengers in fast trains, happ 
; and Railway Company, and carried 
otber principal railway compar ies, who felt compell “more 
or less to adopt a@ simular course, has been more fully tried 
could then have been expected. It is imy t 
w that the returns for the year 1872 ar 
sits of that experiment as shown im the al 
upon the third-class traffic, but als 
the other classes. It will also be important to 
n the figures for 1873 are received, whether, 
how far, any further decrease in the receipts from and 


ri 
igh- 


passer rs are counter- 
, as they probably will be, by still greater increases 


from third-class passengers. 


‘It should here be noticed also that the numbers of season- 
increased from 156,403 in 187, to 

1871, and to 272,342 in 1872; the receipts from 
*¢ having increased from 686,488/ in 1870, to 
in 1871, and to 892,354/. in 1872; and further that 





the receipts from luggage, parcels, carriages, horses, dogs, 


“ The average rate of interest paid on ordinary capital and canals, &c. It appears that the total receipts from rail-' extra fares, and such miscellaneous sources of traffic by pas- 
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senger trains, have increased in the same periods from 
2,262,669/. in 1870, to 2,406,902I. in 1871, and to 2,553,5051 
in 1872. 

“ Goods receipts, as distinguished from receipts from pas- 
senger traffic, are taken to include moneys received for the con- 
veyance of minerals, gencral merchandise, live stock, and all | 
traffic by goods trains. The total receipts from goods trains | 
have increased from 24,115,1592. in 1870 to 26,484,9781. in | 
1871, and to 29,016,5591. in 1872, or at the rate of 10 per | 
cent. foreach year over each previous year; and of these, 
the receipts from the conveyance of minerals have increased 
from 9,392,513/7. in 1870 to 10,029,253/. in 1871, and to 
11,226,1571. in 1872; while those from the conveyance of 
general merchandise have increased from 13,810,196/. in 1870 
to 15,418,1711. in 1871, and 16,687,830/. in 1872; and those 








from the conveyance of live stock have increased from 
912.4501. in 1870 to 1,037,5542 in 1871, and to 1,077,8671. in 
1872 It is to be observed that for the vear 1871 the general 
I al receipts were almost exactly fifteen times, and 
for the year 1872 more than 16 times, the live stock receipts 
while the mineral receipts were for each year nearly ten 
t s th e stock receipts. 

total receipts per mile of open railway increased 
from 2, @6/. 1870, and 3064/7. in 1871, to 3244/. in 15872; 
owiog to an increase from passenger traflic from 12351. in 
187 13401, in 1871, to 14097. in 1872; and from goods 


trains, { 1 15517. in 1870, and 17241. in 1871, to 1836/. in 


1872. The « f working per mile of open railway has at 
the i nereased from 15071, for 1#70, to 14711. for 
1871, and to 1622¢. fer 1872. 

rhe total receipts per open mile were, in 1872, 11407. in 
Ireland, 2142/. in Scotland, and 38951. in England ; against, 


for 1871, 1118/. in Ireland, 19861. in Seotland, and 36721 
in England, and for 1870, 10497. in Ireland, 18477. in Scot- 


land, ar 221. in England respectively. The receipts per 
open n from mails were for the United Kingdom 47/. for 
1858, 37/7. for 1870, 382. for 1871, and 391. for 1372. 

The total expenditure per open mile for the United King- 
dom, which was 1557/. in 1870, and 147117. in 1871, increased 
to 1622 1872. This increase, as between 1871 and 1872, 


was from 1744/. to 1931/7. in England, from 900/. to 11081, 


in Scotland, and from 592/. to 612/. in Ireland. Looking to 
the details, to ascertain in what departments the increase 
has principally occurred, the following are the results for the 
three years 1570, 1871, 1872 ; 1870. 1871. 1872. 
£. £. &. 
Maintenance of way 260 289 308 
Locomotive department (en- 
gines, &« eee eee 361 386 452 
Rolling stock (except en- 
gines, &c.) _ ees 119 129 136 
Trailic expenses ‘ 391 433 479 
General charges ioe 61 61 68 
Rates and taxes ; eee 59 62 64 
Government duty ... eee 36 34 32 
Compensation for personal 
injuries ... oon eee 21 20 19 
Compeneati for damage 
to goods ... we 8 9 12 
Legal and parliamentary 
expenses ose eee 15 17 19 
Miscellaneous ‘ 26 3 83 
1357 1471 1622 | 


“ The total number of miles run by trains during the year 
1872 was 190,720,719, showing an increase of 11,644,825 
miles, or more than 6 per cent. over the year 1871. The | 
receipts per train mile, which were 61,63d. for 1870, and 
63.15d. for 1871, increased to 64.56d, for 1872; while the 
working expenses, which were 30.02d. for 1870, and 30.334, | 
for 1871, increased to 32.27d. for 1872. It should be remem- 
bered, however, in regard to these and other figures, that 
any attempt to separate the passenger from the goods train 
muilcage receipts and expenses 1s to some extent inaccurate 
on account of the practice on certain railways of running 
mixed trains. Analysing the train mileage receipts and 
expenses es shown above, as regards the three kingdoms, it 








é 














would appear that the increase in train mileage receipts as 
between 1870, 1871, and 1872 has been, in England, from 
63.64d. and 64.93d. to 66.21d.; in Seotland, from 651.69d 
and 62.58d. 54.81d.; and in Ireland, from 60.36d. and 
61.73d. to 62.02d.; while the increase in train mileage ex- 
penses at the same time has been, in England, from 50.68d 
al - { 2. 83d.; in Seotland, from 25.86d. and 26.22d. 
t in Ire , fror ; 1 32.66d. and 53.30d. 
m tbh figures it would appear that both the 
receipts and t expenses per train mile have increased in 
England, § und, and Ireland, in 1871 over 1870, and in 
1872 over 1871 it that the train mileage receipts have 
I eased the same proportion as the train mileage 
ex} year 1872; and hence it may be inferred 
that the trat not been so economically worked in 1872 
as it was in 1870 and 1871. This is apparent alike in England, 
Scotland, and Ireland ; and it is, no doubt, mainly due to the 
} ir and materials in 1872. 
I et f spenses per train-mile for the United 
hiog a for 1871 may be thus state 
, a | 
\ v 8 13714 ri 
j 24 ' 
lr ‘ 5 64 
Ce 12 Loh 
I ] l ’ 
‘ , se ' 
c 
ir $ 42 0.45 
‘ | 
Ce 17 
I 
. | 
r ‘ , 
‘ 2 


* Other than locomotive charg + England and Scetiand only 


“The average is, then, 32.274. for 1872, against 30.33d. for 
1871 and 30.02d. for 1870. But these figures vary con- 
siderably on the lines of different companies, principally, no 


| doubt, in consequence of the different conditions and cir- 
|cumstances under which they are worked, but, neverthe- 


less, to a much greater extent in some cases than might be 
expected. Thus, the total expenditure per train mile varied 
in 1872 from 29.07d. for the Caledonian Railway to 36.36d. 
for the North-Eastern Railway; the charges for the main- 
tenance of way and works varied from 4 55d. for the Lan- 
cashire and Yorkshire, to 9.28d. for the Great Southern 
and Western (of Ireland) Railway; the total charges for 
locomotive and rolling stock varied from 10.244. for the 
London and North-Western, to 16.79d. for the North- 
Eastern Railway; the traffic expenses and general charges 
for 1872 varied from 8.43d. for the Dublin and Drogheda 
to 15 36d. for the Lancashire and Yorkshire Railway ; and 
the rates, taxes, and Government duty (for England and 





Scotland) varied from 1.37d. for the Caledonian to 384d. 
fe London, Brighton, and South Coast Railway. 


“ Since the expenditure per train mile has increased from 
30.02d. in 1870 to 30.234, in 1871, and to 32.27d. in 1872, 
and the receipts per train mile have increased from 61.63d. 
in 1870 to 63.18d. in 1871 and 64.56d. in 1872, the net profit 
per train mile on railway working, which increased from 
31.61d. in 1870 to 32.8d. in 1871, has decreased to 32.29d. 
in 1872. 

“The total amounts paid for personal injury were, in 
1870, 322,5001., in 1871, 312,3342., and 1872, 299,3897.; and 
there was paid for damage to goods, &c., in 1870, 122,9311., 
in 1871, 141.2887, and 1572, 186,619/. But these amounts 
do not fairly represent the exact cause of the accidents on 
the railways. They do not include the cost of repairs to 
the rolling stock of the permanent way, and works arising 
from accidents on the one hand, nor are all the damages to 
goods, on account of which compensations are paid, the re- 
sult of accidents on the other hand. Nor, again, is the de- 
terrent influence which such accidents exercise on passenger 


traflic here taken into consideration. The compensations | 


paid, however, on account of injury or damage, together 
amounted in 1872, for England, to 402,808/.; for Seotland, 
to 65,6792.; and for Ireland, to 17,521/., making a total for 
the year of 486.0081. And such totals were, in 1858, 123,07117.; 
in 1870, 446,431/.; in 1871, 453,622/.; and in 1872, 486,008/. 

It would appear that on the railways in the United King- 
dom the number of locomotive engines increased from 9379 
in 1870, and 10,490 in 1871, to 10,933 in 1872; and the 
number of vehicles, exclusive of locomotives, increased from 


285,994 im 1870, and 311,427 in 1871, to 337,899 in 1872; | 
giving an increase per open mile, from .60 for 1870 to .68 for | 


1871 and 1872, as regards locomotive engines; and an in- 
crease per open mile from 18.38 for 1870, and 20.25 for 1871, 
to 21.56 for 1872, as regards other vehicles. In the one 
year, from 1870 to 1871, the increase of locomotives per open 
mile was four times as great as that in the 12 years from 
1858 to 1870; while there was no increase per open mile for 
the year 1872 over 1871; and also, whereas from 1858 
to 1570 the number of vehicles, other than locomotives, per 


open mile, showed a slight decrease, there was a compara. | 
tively large increase per open mile in the two years from | 
1870 to 1872. In 1872 the number of locomotive engines | 
| was more than double, and the number of vebicles was 


nearly double, the number of engines and vehicles respec- 
tively in 1858, As regards the rolling stock in use on rail- 
ways which is the property of private owners or of com- 
panies, other than railway companies, no returns are 
received ; but the number of such vehicles is known to be 


| very considerable ; and the question of their acquisition by 
| the railway companies, or at all events of the railway com- 


panies becoming the owners of all the rolling stock employed 
on their lines, is an exceedingly important one, and one 
for which it will be necessary before long to seek for a 
solution. 

* The leading features of the railway system of the United 
Kingdom at the end of 1872 may thus be summarised. A 
total sam of 560,047,346/. had been expended on 15,814 
miles of railway, or at the rate of nearly 36,000/, a mile. 
There were 10,933 locomotive engines, or about one to every 


two-thirds of a mile; and 337,899 vehicles, or about 21 1-3 | 


per mile, besides the wagons of traders and companies other 


than railway companies. By the running of trains for | 


190,720,719 miles, 51,304,1147. were received during the 
year, of which 25,652,383/. were expended in working and 
maintenance, and 25,651,7311. remained as net profit; so 
that as nearly as possible one-half the gross receipts were 
expended in earning them. There were 422,874,522 pas- 
senger journeys, besides 272,342 season-ticket holders; and 
179,302,121 tons of goods and minerals were conveyed. The 
average rate of dividend on ordinary capital was 5.14 per 
cent., and upon the total capital 4.75 per cent., including 
32,901,496/. of ordinary capital, part of 42,552,631/. of total 
capital, which received no interest or dividend. The average 
cost of working each train was 52.27d. per mile, and the 
average receipt from each train was 64.56d. per mile ; so 
that the average net profit from each train was 32.29d. per 
mile; while the total cost of working was 1622/. per mile, 
and 3244/. per mile was received. 

“The more prominent facts connected with traffic working 
in 1872, as compared with 1871, were as follows: There was 
an increase of gross receipts amounting to 4,196,556, but 
also an increase of working expenses amounting to 3,020,3571. 
While there was an increase of about 17(,000/. in the receipts 
from first-class, and of 2,203,457/. from third-class passengers, 






there was a decrease of 969,334. from second-class passengers. | 


And while there was an increase of 2,036,339 in the number 


of first-class, and of 54,180,107 in the number of third-class | 


passenger journeys, there was wdecrease of 8,562,378 in the 
number of second-class passenger journcys. There was an 
increase in the receipts from goods, minerals, &c., of 
2,531,5817. In looking at the details above given of the 
expenses per train mile, it will be observed that the increase 
is pretty genera) from 1870 and 1871 to 1872, the exceptions 
being in the items of rates and taxes, Government duty, and 
compensation for personal injury. The increased cost otf 


| way and works was com ively small, but nas for mame 

| tive charges was more @ penn train mile ; thi 
extra charge, occasioned prin pall wd the enbanend price 
of fuel, accounts for more than half of the total increase in 
the cost of working—from 30.03d, in 1871 to 82.27d. in 1872 
per train mile. 

** As far as can at present be foreseen, the results of work- 

ing in 1878 will, when the figures can be ascertained, pre- 
sent somewhat similar results of further increased receipts 
and further increased expenses; but it is hardly probable 
that either the one or the other wil! continue to increase in 
1874 in the same ratio, The traffic of the country must be 
considered to have been for the last two years in an in- 
flated condition, and the price of wages, fuel, and mate- 
trials to have attained a point considerably above the 
average. There will, no doubt, be fluctuations in these 
respects in the future as there bave been in the past. But 
upon the whole, and comparing longer than annual 
periods, the progress of the country, as shown by its railway 
traffic, has been marvellous. The gross receipts of the 
railways have increased from 23,006,740/. in 1858 to 
51,304,1147. in 1872, or have been more than double in 
14 years. There seoms no reason why they should not in 
another series of years continue to manifest equally im- 
portant progress. The companies will be able, as their credit 
improves and their ordinary dividends increase, to raise 
| money at cheaper rates. The additional outlay required for 
further accommodation and improved apparatus, though 
large in total amount will be merely fractional as regards tho 
total capital, and will be the means of inducing increased 
traffic, and of mete 2eary in compenzation, and of effect- 
ing economy in working; so that it will, on the whole, be 
beneficial ia a pecuniary sense to the companies. The rail- 
way system generally, having to a great extent overcome the 
the troubles connected with competition and extension from 
which at one time it suffered so severely, would appear to 
have before it, in years to come, the prospect of increasing 
soundness and approaching prosperity.” 





| NOTES FROM THE NORTH. 
Giaseow, Tuesday. 

Dundee Water Works Contracts.—As indicated last week, 
the Dundee Water Commissioners decided last Wednesday 
upon the offers that had been sent in for the pipes require i 
for the first portion of the Lintrathen Water Scheme. The 
offer which was accepted was a joint one from Messrs. 
| Edington and Sons, Pheenix Foundry, and Messrs. D. Y. 
Stewart, both of Glasgow ; and it included a sum of 77,5571. 
| 16s. for the piping alone, and a further sum of 66091. 12s. 


| 2d. for the jointing and laying, or a total of fully 84,000/. 
This is probably the largest contract hitherto entered into in 
Dundee by the public authorities. The work still remaining 
|} to be exeeu to complete the piping to Dundee will 
| embrace a continuation from Dronly to the Dundee reser- 
voirs ; but for this work as altered and improved a Bill is to 
be promoted in the ensuing session of Parliament, and in 
course of next year, doubtless, the Water Commissioners will 
| be in a position to complete the route, including a reservoir at 
Clatto. According to the contract just concluded the pipes 
| must be delivered on the ground by the 10th of August next. 

Proposed Alteration on Stobcross Ferry.—Within the last 
year or two there has been a good deal of talk about the 
propriety and desirability of constructing a subway under 
the Clyde about the lower part of the harbour of Glasgow, 
but so far as the Clyde Trustees are concerned, the notion 
may be regarded as exploded. On taking all the cireum- 
stances into consideration, it is found that the scheme for a 
| subway or tunnel under the bed of the Clyde is practically 
| beyond the range of feasibility, owing to the fact that the 
| floor of the tunnel would require to be so deep that the in- 
clines at the two ends would be so heavy as to be excved- 
ingly difficult and expensive to work. But as something 
must be done in order to bring the north and south sides of 
the river into much closer conaexion with each other in the 

lower part of the harbour, a scheme has been proposed to, 
| and practically accepted by the Clyde Trustees, which aims 
| at superseding the present ferry arrangements at Stobcross 
by such arrangements as have proved to be most efficient at 
the Govan ferry, where cart and lorry traflic is a very im- 
portant feature, and where steam power is used for traction 
purpuses. 

New Shipbuilding Yard.—Mr. Heny Murray, shipbuilder, 
Port Glasgow, bas leased a large portion of additional ground 
for a new ship yard. The erection of the necessary sheds 
and other buildings for the machinery, &c., is to be com- 
menced forthwith, and it is believed that the required works 
will be completed in three or four months. 

Fairfield Association.—At a meeting of this association, 
held last Thursday evening—Mr. E. W. Findlay, president, 
in the chair—Mr. C. Houston read a paperon “ Link 
Motion,” in which, after deserihing the various arrange- 
ments now in use, and their advantages or defects, he showed, 
by the aid of drawings and diagrams, the superiority of the 
*‘double-plate” link, most common in marine engines, over 
any other; and drew the attention of engineers to the praper 
designing of motions, so as to give the least amount of 
“ block-slip,” thus saving a great deal of tear and wear. A 
lengthy discussion followed, and, on the motion of the ehair- 
man, the lecturer received a hearty vote of thanks. 

Magnetic Tron Ore in the Island of Bute.—At the ordinary 
| meeting of the Royal Physical Society of Edinburgh, held last 
week, Dr. James Middleton drew attention to a deposit of 
| a remarkable kind of black sand, which has been found on 
the shores of the Island of Bute, at Bogany Point, near the 
| entrance to Rothesay Bay. On being carefully examined 
it was found to consist of almost pure magnetic oxide of iron, 

The substance in question is said to oceur in great quantity 
| at that place, It would be difficult to estimate the quantity, 
| but there can be no doubt, in the opinion of Dr. Middleton, 
| that its removal and application to manufacturing purposes 
| would be profitable. The same mineral deposit also occurs 
‘at Kilmichael, in the Kyles of Bute. 
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LOCOMOTIVES AT THE VIENNA 
EXHIBITION .—No. XIV. 
In the third articl of this eres we re ferred 
riefly to the special pavilion of the Kaiser Ferdi- 
snd’s Nordbahn, near the eastern end of the Ma- 
hinery Hall, and gave a few general particulars of 
the enyines then contained in it. At the time that 

rticle was written, however, one of the locomotives 

ibsequently exhibited had not arrived, while the 
various details which formed special objects of in- 
terest had not been arranged, and we were there- 
fore unable to speak of them. Of the exhibits in 
this pavilion relating to carriages and wagons we 
have already treated in the series of articles devoted 
to thos« subjec ts, and we now propose to complete 
our account of the locomotives, and to describe the 
details to which we have just referred. 

The Kaiser Ferdinand’s Nordbahn, we may pre- 
mise, is the oldest of the Austrian railways, and 
there are at present in use upon it thirty different 
types of locomotives, these types having been in- 
troduced at various dates between 1846 and the 
present year. Up to the year 1865 the goods trains 
were worked with four-coupled engines, but since 
that date the increase in the traffic has led to the 
adoption of a six-coupled type of greater power. 
In the earlier goods engines for this line the in- 



































creased evaporative power of the boilers required 
for heavy loads was attempted to be gained princi- 
pally by the provision of a large extent of tube sur- 
face, the firebox surface and grate area appearing 
not to have been proportionally increased. The 
result was an accession of dead weight greater than 
the evaporative power of the boilers enabled to be 
effectively utilised; but in the more recent engines, 
built since 1865, care has been taken to avoid this 
defect, while by providing large tiregrate area and 
fireboxes, the inferior class of coal available has 
been economically burnt. These latter engines are 
also lighter per square foot of heating surface than 
those formerly built. 

Between 1865 and 1870 there were constructed 
for the Kaiser Ferdinand’s Nordbahn seventy-seven 
six-coupled goods engines, in which the weight was 
limited to 10 tons per axle; during the last three 
years, however, the admissible weight has been in- 
creased to 12 tons per axle, and up to early in the 
present year thirty locomotives had been constructed 
in accordance with these new conditions, these 
engines being capable of taking trains of 500 tons 
up gradients of 1 in 150. 

Of this, now the standard type of goods locomo- 
tive for the Kaiser Ferdinand’s Nordbahn, an ex- 
ample was exhibited at Vienna, the particular en- 
gine shown being the “ Altvater,” constructed by 








Mr. G. Sigl, at Wiener-Neustadt, in 1872 The 
general arrangement of this engine is shown by the 
diagrams, Figs. 1, 2, and 3 annexed, while, the 
following are the principal dimensions - 
ft. in. 
Diameter of cylinders ° , eee 1 6.1 
Stroke ose ose eve eee . 2 49 
Diameter of wheels. ... sin son 3 114 
Whee! base ore ose oes 10 74 
Height of centre line of boiler above rail 5 7.3 
Number of tubes ... wii 200 
Diameter of tubes outside ... one 
Length - between tube plates 
Length of engine over all eee 
Width 


” ” 


Heating surface : Firebox 
Tubes (outside) 


Total 
Firegrate area ee oes ons ee 
Pressure of steam 145 |b. per square inch 
Weight of engine empty... 
- in working order : 
tons. 
On leading wheels... ove 12.1 
On driving 4, os ove 12.2 
On trailing ,, «. 11.8 
Total 36.1 
As will be seen from the diagrams the wheels are 
all arranged under the barrel of the boiler, while 
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the cylinders and frames are outside, the cranks 
being fixed on the axles outside the bearings. 
‘The piston rods pass through the front cylinder 
covers. The valve gear is arranged inside, and 
is of the ordinary lifting link type. ‘The springs 
are all arranged above the frames, and are in- 
dependent, there being no compensating beams. 
The distribution of the weight is, as will be seen 
from the particulars above given, very ggood. 
The barrel of the boiler is made of Bessemer 
steel, the upper plate of each ring being 1] milli- 
metres (().433 in.), and the lower plate 12 millimetres 
(0.472 in.) thick. The firebox is constructed with 
the top stayed direct to the crown of the firebox 
casing, the form being that introduced by Herr 
Ludwig Becker, the locomotive superintendent of 
the line. We have already alluded to this system 
of construction, and we shall hereafter speak of it 
more fully, and illustrate it in detail. As will be 
seen from the particulars given above, the fire grate 
area is to the total heating surface as 1 to 75.2, 
while the firebox surface is to the total heating 
surface as 1 to 15.45, or, in other words, it is equal 
to 6.45 per cent. of the latter. This is a much 
smaller percentage than is usual in the case of the 
goods locomotives now built in this country, but it 
compares favourably with the majority of the large 
Continental goods locomotives, in which the firebox 
surface is frequently but one-seventeenth or one- 


eighteenth of the total surface, ‘The tractive 
17.17 X 24. 8S 
power of the engine under notice is — ij4 = 


153.3 lb. for each pound of effective pressure per 
square inch on the pistons, so that an effective 
pressure equal to four-fifths of the boiler pressure, 
or 1161b. per square inch, would give a tractive 
force of 17,782]b. This, however, is a greater 
power than the adhesion weight would be capable 
of utilising, except under specially advantageous 
circumstances. 

Of the normal type of engine used for working 
passenger traffic on the Kaiser Ferdinand’s Nord- 
bahn, no example was exhibited at Vienna, but it 
may nevertheless be of interest if we state briefly 
its principal characteristics. These engines, then, 
are six-wheeled, all the axles being, as in the case 
of the goods locomotives, arranged under the barrel 
of the boiler, the leading wheels being 3 ft. 11.4 in., 
and the driving and trailing wheels—which are 
coupled—5 ft. 3in. in diameter. The cylinders are 
15.55 in. in diameter, with 24.88 in. stroke, and are 
outside, as are also the frames. ‘The valve gear is 
inside, The boiler shell is of Bessemer steel, the 
upper plates of the barrel being 10 millimetres 
(0.394 in.), and the lower plates 12 millimetres 
(0.472 in.) thick, while the side and top plates of 
the firebox casing are 12 millimetres and 16 milli- 
metres (0.629in.) thick respectively. The inside 
firebox is of copper. There are 164 tubes, 2.05 in. 
diameter outside, and 14ft. 4in. long between tube 
plates, these tubes giving an external surface of 
1253 square feet, and see Ary with 86 square feet 
of firebox surface, a total heating surface of 1339 
square feet. The firegrate area is 18.3 square feet, 
The weight of these engines is 26.85 tons empty, 
and 30.25 tons in working order, this latter weight 
being distributed as follows: On leading wheels, 
9.8 tons; on driving wheels, 11 tons; and on trail- 
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worked with a steam pressure of 120 zoll-pfunds per 
Austrian square inch, equal to 123 lb. per square 
inch English 

Returning now to the engines exhibited in the 
pavilion of the Kaiser Ferdinand’s Nordbahn, we 
have next to notice the six-coupled tank engine 
shown in outline by Fig. 4, page 515 Lhis engine 
is intended for service on the Ostrau coal line, 
where it will have to haul trains up gradients of | in 
50 in both directions. As will be seen from our il 
lustration, the axles are all arranged under the barrel 
boiler, while the engine has outside cyilnders, 
le frames, and inside valve gear, the latter 
f the Allan straight link type. ‘This, we may 
s the first engine on the Fer linand’s Nord. 
ch has been fitted with the straight-link 
h this gear is extensively used on th 
springs are pla ed above the frames, 

ut of each « ther, the ing 

In addition to an ordi 

1, the engine ts fitte 


shown 


reversil 
by Mr 


pal dimensions are as 


f cylinders 


outside oe 

between tube 

over buffers 
all 


Firebox 


Tubes (outside 


Firegrate 
Proportion 
firegrate area ¢ 
Pressure of steam 148 |b. per square 
Weichtof as 
ght of 


gine empty eee 
in working order 


On leading wheels 
, driving a 
» tPaiuing 


Total eee Jb 
locomotive, which was shown 
Kaiser Ferdinand’s Nor 

rebuilt from on 
and co 


» third 

n of the 

big chyrine 

f the oldet Ciass, 
irral ment ot this eng 
and 7, while Figs 


| dimensix 


} rincipal ain 


Strok ees 
Diameter of coupled wheels 
, leading 

Length wheel base 

Diain r barrel eee eee 
Number ubes ... . ove Uy 
Diameter - atside ... ose ace 
Length between tube plates... 


Heating surface: Firebox 


Firegrate area 
l’ressure of steam 
On altering t old 
nand'’s Nordbahn into 
ficulties to be over 
ld ty} 
le to u 
ing } as possible. How 
has been succe asfully accomp 
produced have been found t 
ervices very satisfactorily I 
conversion into tanks has added about 5 
weight of the engines. 
As will be seen from Figs. 5, 6, 
under notice hag outside 


hunt 


many d 


and 7, tl engine 


cylinders, and inside 


ing wheels, 9.45 tons. The passenger engines are | 


i three, as shown, 


| trailing axle is behind the firebox ; 





frames and valve gear, the latter being of the Stephen- 
son type. The leading and driving axles are ar- 
ranged under the barrel of the boiler, while the 
the driving and 
trailing wheels are coupled. The engine is carried 
entirely upon volute springs, arranged in groups of 
As will be seen from the dimen- 
sions given above, the cylinder power is large in 
to the heating surface, a good point 
engine, which has frequently to 
effort for a short period. Al- 
though, however, the total heating surface is very 
moderate, it will be noticed that, 
short, a large proportion of it is firebox surface, the 
ratio between the tube and firebox surface being 8 
| The hireyvrate t 1 is also large, the ratio 

area and the total heating surface being 


proportion 
in a shunting 
exert a great 


as the tubes ars 


of Bessemer steel 
vhile the fire 
wal top, 


It will be seen from 


box, 
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nis case 15 
introduced 
] and 
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particular 
works of the 
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wheel 
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1871. and thers can be no doubt that it 


lass which will do its work well 
lescription of the various details of 
exhibit d by the Kais 1 Nordbahn 
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NOTES FROM SOUTH YORKSHIRE. 
Suerrierp, Tuesday. 
Air-Compressing Chamber.—On Wednes- 


last a large iron air receiver, 36 ft. in length by 


n diameter, used at the Willow Bank Colliery, | 
' The receiver was | 
used in the ordinary way for supplying power to the engines | 
It had been worked | 


r, burst with a tremendous report. 
in the workings which draw the corves. 
atens h ree 
about 55 1b. pr 
from the bottom of the shaft. 
to a distance of over 40 yards, but luckily no 


Evramination of Yorkshire Collie ry Manoqgers.— The 
second half-yearly competitive examination of persons wish- 
r certificates of c m pete ncy as colliery managers ( under 
al Mines Regulations Act), was held at Leeds on 
lay. There were 18 candidates, all from the Yorkshire 
t, the Government inspector for which is Mr. F. N, 
Wardell. The examiners were Mr. Thomas Carrington, Mr. 
W. Embleton, and Mr. W. Evans, assisted by Mr. J. R. 
Jeffery, of Bradford, secretary to the Board. 

A New Society of Col 
f the engineers who are employed at the many col 
vicinity of Leeds and Wakefield, has been formed, and 

f the South Yorkshire district. 
g of engineers was held last week at the King’s 
Barnsley, in order to forward the interest of 
A deputation attended from the Waketield 
and Leeds districts. The engineers who have thus associated 
themselves argue that they are placed at a disadvantage, 
seeing that certificates are granted to underground stewards 


ne was hurt. 


th associat n. 


enabling them to act as managers, whereas they are refused | 


to engineers, despite the unquestionable fact that in many in- 

stances the latter are much better qualified for such a position. 

In some cases these underground men are said to know very 

little about machinery and engines. The association will 

ndeavour to , 

arious mining matters and mechanical appliances used 
herein. 

us at the Oaks Pits.— Explorations were made 

last week by a party provided with “ Geordie” 

which is 297 yards in depth. There are 

eat 7 ft. n. liameter, both opening 

plane bank-head is 

stone, is & rds long, 18 ft. wide 

It was here that the fire took place at th 

in 1866, when 361 lives were lost. The 

yut of the solid rock, and will accommodate 

rrent pas wards the furnaces 

: cubie ton December 7, 

when the iosion occurred), 0 cubic feet. The 

ntilating furnaces are large, and consume 80 tons of coal 

On visiting the old north level, which was being 

riven in 1866, the air was found to return at 169,063 cubic 

feet per minute. The sectional area of this level is 70 ft., and 

t is used as a main return for the n The new pit 

bottom is 24 ft. wide and 22 ft. high, the walls and porch 

being arched. The air passing here was 239,898 cubic feet 

whilst just prior to the dire explosion it was 


r week. 
. : 
rth side. 


er minute 


pe 
178,120 ft, 


sure, the engines being nearly 700 yards | 
One of the plates was hurled 


liery Engincers.—A new association | 
LeTies In | 


A well-at- | 


remedy matters by having papers read on | 


NOTES FROM THE SOUTH-WEST. 

| Trade at Newport.—There has been full work at the dock, 
and the coal trade has been brisk. Four large companies 
obtain supplies of steam coal from this port—the Royal Mail, 
| the Pacike, the Hamburg, and American, and the Trans- 
| atlantic of Paris. The Royal Mail is now taking considerable 
| supplies from the Tredegar Iron and Coal Company, an 
article which has been used for many years past by the 
Cunard steamers. The prices of steam coal are decidedly 
firm, and the tone of the market has strengthened within 
the last week. There is nothing new in iron. Several vessels 
have arrived with cargoes from the Baltic with Spanish iron 
ore, and with pitwood. 


Improvements at Truro.—The Truro Town Council having 
arrived at the conclusion that they are the most fitting 
persons to introduce water works into the borough, have 
decided upon opposing a private scheme which had been 
propounded. At a meeting at which this decision was 
arrived at, it was also resolved to take steps to improve 
the river, and to energetically oppose the port boundary 

| claims of Falmouth. 

Swansea Shipping Company (Limited).—The first of a 
fleet of vessels belonging to this company is now at Bristol, 
and will shortly proceed on a voyage to South America under 
a favourable charter. She is said to be a fine iron barque, 
and is named the Victoria, classed A 100, of about 1100 tons 
burthen. We understand that negotiations are pending for 
the purchase of two or three other fine craft, and that the 
whole of them will shortly be at work. 

Welcome to Gas Consumers.—The directors of the Bath 
Gas Company have decided not to advance the price of gas 
during the ensuing six months, on account of the favourable 
coal contracts they have secured for that period, and the 
good prices obtained for their residuary products. 

Clifton Extension Railway.—The excavations for the 
Clifton Extension Railway in White Ladies’-road are so 
far advanced as to admit of the foundations of the Clifton 
station, which will be an imposing structure, being com- 
menced shortly. The access to the arrival and departure 
platforms will be wholly distinct, and will thus greatly 
facilitate the large traffic which may be naturally expected 
at so important a station. The approach to the booking 

offices will be open upon the level of a road upon an inclined 
plane, leading to b ith up and down stations from the White 
Ladies’-road, as well as from a new thoroughfare which is in 
course of construction upon the west side of the station, and 
which, connecting Alma and Apsley-roads, will afford more 
direct commurication with Clifton. 

Melyn Tia Works.—Work has been resumed as usual at 
Melyn, the masters having granted all the concessions asked 
for by the men. 


| 


| Pontypool and Ross Railway.—It is stated that the 
| through line of railway from Pontypool to Ross, via Mon- 
mouth, will be open for through traffic on Ist of January 
next. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Tuesday. 
The Cleveland Iron Market.—On aceount of this being 
Christmas week trade is dull. “The holidays will materially 
interfere with business, and things will remain flat until 
the new year. Pig-iron makers maintain their prices, viz. 
87s. 6d. for No. 3, and the other qualities in proportion, and 
they believe that in a week or two they will be able to 
advance them. The prospects of the finished iron trade are 
| better. There is more inquiry, and preparations are being 
| made for recommencing some of the plate mills which have 
| been standing idle. 
| The Wages Question.—On Friday last the conference of 
masters and men representing Staffordshire and the North 
of England settled the wages question as follows: “ That 
from the Ist of January till April 4th, 1874, the prices for 
puddling shall be 12s. 6d. per ton, and mill rates in propor- 
tion.” A committee was appointed to endeavour to re- 
| commend a self-adjusting system for regulating wages after 
| April 4th, 1874, with a maximum of 12s. 6d., anda minimum 
of 9s. 6d. for puddling, and mill rates in proportion. It is 
} matter for congratulation that this important question 
has been disposed of in such an amicable way. 


The Coal and Coke Trades.—The supply of fuel continues 
abundant, and throughout the North great extensions in 
coal mining are being made. Prices have a downward 
tendency. 

Death of Sir Joseph Cowen, M.P.—Sir Joseph Cowen, one 
| of the members for Newcastle-on-Tyne, died at his residence, 
| Stella Hall, on Friday night. The deceased gentleman, who 
was 75 years of age, was the architect of his own fortune. From 
being a chain-maker—the trade of his father—he gradually 
raised himself to a distinguished position. After working 
as a chain-maker at Winlaton he removed to Blaydon-on- 
Tyne, where he started a small factory and brick works. 
Devoting himself to the study of heat, he introduced great 
improvements in the manufacture of fireclay and gas 
retorts, and acquired a great reputation. While he became 
wealthy he spent a large portion of his time in public 
business. Mainly instrumental in establishing the River 
Tyne Commission, he was appointed a life member and was 
elected chairman of that body. In 1871, in acknowledg- 
ment of the public service which he had rendered for so long a 
time and with so much ability as chairman of the River 
Tyne Commissioners, the honour of knighthood was con- 
ferred upon him. Iti. probable that his son, Mr. Joseph 
Cowen, will be a candidate for the vacant seat caused by the 
death of Sir Joseph. 
Engineering and Shipbwilding.— These two important 
branches of industry are better occupied than they have been, 
‘ and it is expected that next year they will be busier. 
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SEWAGE AND FEVER. 
Ine interest generally taken in the sewage 
question, whether of its disposal or utilisation, but 
more especially in regard to sanitary matters, seems 
to gather in its intensity. A recent outbreak of 
typhus or typhoid fever at Cambridge, resulting, 
80 far as can be ascertained. from the effects of 
into the Cam, affords another illustra- 


sewage sent 


tion of the necessity of immediate action on the 
part of local authorities. In regard to sewage 


literature, two works have appeared in the early 
part of this month, dealing chiefly with the question 
of typhoid fever, as resulting from sewage emana- 
tions. The names of their authors are a suilicient 





guarantee that the subjects of their remarks have 
had, at least, careful examination. Mr. Smee, in a 
work entitled “ Milk, Typhoid Fever, and Sewage,” 
and Dr. W. Budd, in another work, entitled 
‘“* Typhoid Fever, its Nature, Mode of Spreading, 
and Prevention,” deal with the disposal of sewage 
in a physiological point of view. We have received 
communications from Leeds, and other places, indi- 
cating the progress that has been recently made 
in regard to the simple question of sewage disposal, 

Mr. Smee, in republishing his letters to the daily 
and other papers, adheres strongly to the state- 
ment that he had first made, to the effect that 
irrigation by sewage is, as a rule, accompanied 
with danger to human health, resulting from the 
propagation by germs or otherwise of disease of 
the typhoid It is almost unnecessary to 
state that Mr. Smee’s views have been the sub- 
ject of severe discussion, in which all parties con- 
cerned seem to have shown more acrimony of feel- 
ing than common sense, It is a most unfortunate 
feature of the sewage question that the expression 
of individual professional opinion has continuously 
outweighed that calmer sobriety of philosophical 
thought which ought to have been its leading 
characteristic. ‘The Social Science Congresses, and 
the meetings of the British Association, during the 
last three years, have eminently exhibited this 
blemish on science; and so long as this feeling 
exists, any true progress is logically impossible. 
Neither engineers nor chemists have as yet arrived 
at even an approximate solution of the sewage 
question; hence a modest expression of individual 
views should be adopte d, 

In regard to Mr. Smee, we consider that, while 
much truth lies in his suggestion in reference to 
sewage irrigation, they must be limited to the point 
that an ill-managed sewage farm stands in the same 
category as any other farm. It requires very little 
experience in agriculture to find out that an over- 
manured soil must grow rank crops. Practically, 
those who advocate irrigation alone have recom- 
mended sewage of adjacent towns to be delivered 
on any kind of land, if conveniently’placed. In other 
words, they have ignored geological and chemical 
conditions, which are essential to the success of 
their process. The precipitationists have equally 
erred, for they have considered all sewage as alike ; 
hence the failure, in most cases, they have expe- 
rienced in rendering their processes of any com- 
mercial value. We have frequently stated that the 
essential value of any soil, for treating sewage, de- 
pends on the presence of alumina soluble in sul- 
phurie or hydrochloric acid, as a constituent of that 
soil. If, however, sewage be thrown upon any kind 
of soil, without reference to its chemical and other 
conditions, Mr. Smee, and those who adopt his 
views, will have afforded to them an unlimited license 
for imputing at least carelessness or neglect on the 
part of such inconsiderate irrigationists. 

While Mr. Smee maintains the theory of a direct 
propagation of typhoid influence from the grass 
through the cow to the human subject, Dr. Budd, 
whose work is also a reprint of papers inserted in 
one of our leading medical journals, adheres to an 
idea of a more indirect method of propagation. He 
considers sewage as the origination of typhoid fever, 
and as giving it an endemic character. He main- 
tains, contrary to the generally received opinion, 
that this type of fever is not only contagious, but 
that it may be taken by an affected person to dis- 
tricts previously a stranger to the disease, Accord- 
ing to Dr. Budd’s views, the fever propagates itself 
and no other. In other words, it would appear 
that typhoid, in regard to its nature, cause, and 
propagation, is analogous to the distinctive character 
of any seed-producing fruit. Convinced of the truth 
of this view, Dr. Budd goes so far as to state the 
circumstances, &c., that must necessarily cause the 
appearance of typhoid fever in any place, hitherto 
free from it, and verifies his deductions by previous 
experience, as in the case of the Windsor epidemic 
of 1859-60. He makes a great distinction between 
the occurrence of this fever. In country places, in 
the absence of a sewage system, the disease is epi- 
demic, and arises from the deposition of excreta, 
&c., in isolated localities. While in towns it is en- 
demic, because, by the sewage system common in 
them, the infection is carried with the excreta by 
the sewers to localities that would otherwise have 
been left unaffected so far as their individual con- 
dition is concerned, 

We make no pretensions to physiological know- 
ledge in our pages, but whether the preceding views 
be just or not, there is one practical conclusion at 
which we must arrive; that is the great necessity 


class 











of constant flushing of sewers, The question of 
abundant water supply is essentially involved in 
that of the sanitary state of our sewerage system 
In the absence of any really practical means of 
ventilating sewers, abundant flushing alone remaias 
If too great an economy be carried out in regard 
to the supply of water, the worst results may be 
feared. An abundant supply of comparatively im- 
pure water may thus be better than a limited 
supply of a purer liquid. 

Connected with the matiers here mentioned, we 
may next direct attention to the present condition 
of Cambridge. Despite precautions that seem, in 
many cases, to have been taken at some of the 
colleges in regard to sanitary arrangements, typhoid 
fever has broken out among the students. ‘There 
can be little surprise at this. The River Cam is 
literally a common sewer, shallow and sluggish. 
The sewage of the town, which it receives, resta as 
a pestilential cause adjacent to the colleges, it being 
little better than an open cesspool. It appears that 
the town and college authorities are at variance on 
many points, and thus, according to the old pro- 
verb, while the chiefs are amusing themselves, the 
common people are suffering. So far as we can 
learn, the college authorities have done all that: lies 
in their power, and it rests with the local powers to 
carry out the necessary alterations in the sewerage 
and sewage disposal. ‘They have already had advice 
enough on the subject, but seem to want public spirit 
to carry out the suggestions that have been made to 
them. It happened that at a meeting of the Cam- 
bridge Improvement Board, on December 15, there 
was not a majority of the commissioners present 
favourable to signing the necessary petition for 
leave to bring in the Bill for readjusting the rela- 
tions between the town and the university, and, 
therefore, the attempted settlement of their relations 
has been deferred for another year, ‘This speaks 
rather badly for the much vaunted system of local 
government. 

From a report that we have recently received 
from Leeds, the A B C process proves, so far as its 
action on the sewage is concerned, an accomplished 
fact. The chairman of the Street and Sewerage 
Committee, Alderman Tatham, states that the 
committee are unanimous in believing that the 
system is the cheapest and best mode of treating 
the Leeds sewage that they have yet tried. It 
has been in operation for two years at the ex- 
perimental works, capable of treating about 800,000 
gallons daily, and the effluent has given complete 
satisfaction. As regards the financial results nothing 
definite has been arrived at, nor will be until next 
autumn, when the second series of crops produced 
by the Native Guano, arising from last year’s dress- 
ing, will be tested, to show that this manure has 
more than a simply stimulating effect on wheat, 
other cereals, and grass crops. So far as the puri- 
fication of the sewage is concerned to fit the effluent 
to run into a river, not subsequently used as a 
source of water supply, there is not the slightest doubt 
that the A B C process has been a decided success at 
Leeds, It might have been the same at Crossness 
had proper precautions been taken. Itappears that 
the new works at Leeds, capable of treating the 
whole of the sewage of the town, say, 14,000,000 
gallons daily, will shortly be ready. Meanwhile 
we are informed that the Sewage Committee are 
willing to place the experimental portion of the 
works at the service of any parties who bond fide 
propose to produce better results than those already 
attained by the Native Guano Company. We 
understand that the Otley Local Board (near Leeds) 
proposes to try the A B C — There is there- 
fore a good chance for all the competing precipita- 
tion companies to break a lance with that method 
of treating sewage. 

We regret that at the end of the year so little 
progress has been made in the sewage question. 
One encouraging feature, however, is found in the 
fact that more disposition exists to combine the 
heterogeneous plans that have been suggested, and 
in this alone can any hope be placed for our future 
progress. In 1854 Faraday remarked that, of 
of all problems, this was the most difficult of solu- 
tion. If we carefully examine into the present con- 
dition, we find that our real want is a sufficient 
number of well-ascertained facts on which to work. 
For the present our information is seanty, defective, 
and consequently uncertain. Opinions are divided 
on every contingent of the subject, simply because 
the old Baconian method of experiment first and 
theory afterwards has been ignored. Let us hope 
that the next year may give us better results, but 
this must arise from a different course than that 
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WOOD-PLANING MACHINE, 


CONSTRUCTED BY MESSRS. RICHARDS, LONDON, AND KELLEY, ENGINEERS, PHILADELPHIA. 
(For Description, see Page 525.) 
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power to provide for the increased resistance which 
is to be expected froin vessels of this type, owing to 
increased frictional resistance, and other causes. 
We think, however, that the determination to make 
the sides of the tunnel straight fore and aft, or 
nearly so (there is only a foot of round in the length 
of the vessel), is a mistake, and should not be re- 
peated in future vessels of the type, for reasons 
which we stated in our former article, previously 
referred to. Supposing the vessel to be moving in 
still water, it is inevitable, with a straight-sided 
tunnel, that the water surface will be drawn down in 
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| the Society of Arts propose d to receive competitive 
plans for Channel ships. We believe that Mr. 

claim to recognition by the English | 
Channel Steamship Company is not disputed by | 
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nal} any one, least of all by Captain Dicey himeelf. 
‘The dimensions of the vessel are 290 ft. long, 
with an extreme breadth of 60 ft., the breadth of | 
ach hull being 17 ft., and the breadth of the tunnel | 
etween the two hulls being 26 ft. The depth of 
; 1e vessel to the main deck is 12 ft., having 6 ft. im- 
DICEY CHANNEL STEAMER, jmersed, and 6 ft. above water. Above the main 
-| deck is a superstructure 160 ft. long by § ft. high, 
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neipal ones, as far 
‘ Bessemer swinging 
hip are m 
out by the building of a large vessel 


saloon,” and 
systems. w both raj idly 

each plan 
The Bessemer ship, as is well 
gned by Mr. E. J. Reed, C.E., Chief Con- 
ructor of the Navy, and is approaching comple- 
n at Earl's Shipbuilding and Engineering Works, 
lHiull, over which Mr. Reed presides The Dicey 
p is building on the Thames by the ‘Thames Iron 


de- 


known, was 


late 


xg 
Works and Shipbuilding Company, Limited, and is 
fur ed in construction. Prot ably both shiy s 
will be completed by the spring of next year, and 
their respective merits will be eagerly canvassed 

We give, in the present number, an elevation in 
profile of the Dicey ship now building, together 
with a section of the amids} Ips, and deck 
plas howing the saloon accommodation and other 
! ements of the vessel, 

We have before discussed the merits of Captain 
Dicey’s scheme ;* and then, when the was 
yet in its infancy, and high speed was put forward 

s one of its recommendations, we pointed out that 

e attempt to obtain great speed with a type of 

ssel quite unsuited for such a purpose was unwise. 

think the course adopted by Captain Dicey, 

the English Channel Steamship Company, 
ited, which has been formed for carrying out his 
nfining themselves to a 12-knot speed, 
; for success upon the steadiness of the 
und the excellence of her saloon accommoda- 

a wise one ; and by enabling them to combin« 
small draught of water of 6 ft. with a vessel of 
it will, to our minds, 
of the undertaking, 
reasonable limits the fas- 


vival ‘ 


vessel 


scheme 


t, in ex 


ivil 


xlerate dimensions and cost 

sure the cx 
while satisfying within 
tidious claims of the public 

We may take this opportunity of mentioning 
that, although this twin known the 
* Dicey ship, Captain Dicey can lay no claim to 
originality of idea, of a similar type, 
though, of course, of small dimensions, were built 
and worked many years ago, re recently the 
scheme for a double ship, similar to that now being 
constructed, was carefully worked out by Mr. 
Angelo Sedley, of 28, Conduit-street, and a large 
model and drawings were prepared by him, when 
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the full breadth of the vessel (60 ft.), and this is taken 
The top 


up entirely for passenger accommodation 


of this superstructure forms a very large promenade 


deck, and is 14 ft. above the water. The strength 
necessary for firmly connecting the two halves of the 
vessel is also obtained from this building erected 
above the vessel’s main deck, 

The frames of the vessel are composed of angle 
irons 44 in. x3 in, x ¥ in. spaced 2 ft. apart, having 
reverse angle irons of the inner edge of each 24in. 
x2¢in.x¢% in. The frames extend to the pro- 
menade deck, and have floor plates 24 in. deep and 
fin. thick attached to them in the flat of the 
bottom, and there are, in addition, in each hull, two 
continuous longitudinal girders, as shown in the 
section, 24 in. deep and yy in. thick, with angle 
irons at their top and bottom. 

The plating generally is yf; on the sides, the 
bottoms being partly plated with y, in, iron, and 
the inside of the tunnels with ,% in. iron. 

To connect the two hulls firmly together to resist 
the strains to which they will be subjected, tending 
to force them asunder at one time and together at 
another, the saloon space is formed into an im- 
mensely strong girder or tubular construction. In 
addition to the ends of the saloon, there are four 
vertical bulkheads, extending across the 
from side to side within the saloon space, and the 
top of the saloons, or rather the promenade deck, 
is almost wholly plated over with iron ,4 in. thick, 
thereby forming with the main deck and the tunnel 
plating a complete tubular connexion between the 
two hulls, capable of withstanding any strains to 
which they will be subjected. 

The drawings have, we believe, been submitted 
to Lloyd's Register of Shipping for approval, and 
the vessel is being built under their special survey 
to class A 1 for the Channel service, so that the 
very highest guarantee is given to the public that 
structurally she will be as safe and efficient as great 
experience and engineering skill can make her. 

This is of importance, because the strength of 
a vessel of this form, and intended to carry a vast 
passenger traffic on a very small draught of water, 
is a vital element of the first degree. Next, per- 
haps, in importance to the strength, is the ques- 
tion of steadiness. On this point we have little fear 
in view of the chopping broken seas to be found 
between Dover and Calais, although we can quite 
conceive that for some voyages, with a beam sea, 
there might be considerable rolling motion from one 
hull being hoisted on top of the crest while the other 
was down in the hollow, and vice versd. 

On the question of speed we believe considerable 
allowance has been made in arranging the horse 


vessel 








the way of the propeller, and be heaped up towards 
the bow and stern. The effect of this will be to 
lessen the depth of water acted on by the propeller 
blades, which is already too much limited for good 
propulsion by the small draught of water of the 
vessel, Of course this would be modified in rough 
water, but whether for better or worse it is very 
difficult to say—and this brings us to another point 


|} in connexion with this system of propulsion, which 


is of much interest, It is as to the extent to which 
the supply of water to the paddle-wheels will vary 
according as the crests or hollows of passing waves 
are under the middle of the ship. It will perhaps 


| be not far from the truth to assume the loss from 


this source as about equal to the loss in an ordinary 
paddle-wheel steamer from the wheels rising and 
falling as the vessel rolls 

The question of steering is the one on which we 
have most doubts and this, notwithstanding the in- 
stances of smaller twin-bodied vessels steering well. 
That it is a difficulty which can be overcome we freely 
admit ; the only question at present is, whether it 
has been fully anticipated. There will be four 
rudders, one at each extre mity of each bull, and, 
both ends of the vessel being alike, much difficulty 
will be avoided in going in and out of harbour, 
especially as there will be no projection, such as 


paddle-boxes, be yond the vessel's sides. 

The vessel is constructed to afford accommodation 
for 1000 people, and it is stated that she could 
easily carry 1500 passengers. She will cost, when 
complete for sea, under 60,0001, nearly the whole 
of which money has been subscribed, and the 
enterprising inventor, Captain Dicey, to prevent 
delay, has undertaken to raise the remainder, offer- 
ing to guarantee to subscribers a minimum divi- 
dend of 10 per cent. per annum for the first two 
years on the amount they subscribe. 

It appears from Captain Tyler's report to the 
Board of Trade in June, 1869, that 141,633 persons 
passed between Dover and Calais in 1868, and in 
1872, the number is stated to have been 168,106, 
showing an increase of 5 per cent. per annum. 
Captain Dicey, in making an estimate of the result 
of a year’s working with his vessel, assumes that one- 
half this number will be carried by her, and he 
gives the following statement : 

The cost of the vessel fitted complete for sea will be under 
60,0007. 

84,000 passengers at 7s. 6d. each will pro- 
duce , ove ose ose 
Say 50 tons of goods per day, 510 days at 
10s. per ton 


$9,250 
And the calculated expenditure will be as follows: 





* See ExoinzeRiyse, December, 1872, page 409. 
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LARTIGNE AND FOREST'S AUTOMATIC WHISTLE, 
CONSTRUCTED BY MM. DIGNEY FRERES, PARIS. 
(For Description, see Page 524.) 
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Crew and provisions of vessel for one year 000 
Coal and r stores pa 6.500 
For one vessel <— 9.500 
Insurance on 60 at 5 per cent. 3.000 
Re newal fund e 2.000 
Administration 8,000 
Port charges, &c. 8.000 

23,500 


Leaving a net profit of ees 15,750 

Which shows a profit on the paid up capital of 60,000/. of 
over 26 per cent., and with an improved class of vessel, it 
may safely be assumed that the traffic will be still further 
developed, and the profits largely increased. 

On reading the above, the first point that sug- 
gests itself is that if the Dicey ship is to take half 
of the passengers which cross between Dover and 
Calais, the Bessemer ship, and any of the present 


steamers that may keep running, must be far worse | 


peculations, seeing that the Bessemer ship alone is 
a far more costly vessel than the twin ship. Doubt- 


less, however, the Dicey ship, owing to her grand 
for accommodation, will become a great 
favourite with passengers of all classes; and while 
the Bessemer ship, owing to her high speed and 
swinging saloon, will be eminently qualified for ex- 
press services where time is one of the most impor- 
tant elements, she will be seriously handicapped 
alongside of the Dicey vessel for the ordinary 


space 


service, 
which can be made with the railway companies on 


both sides of the Channel, because it is evident that | 


if the trains are timed to meet the great speed of 
the Bessemer ship, the Dicey passengers will 
arrive too late, whereas if timed to meet the Dicey 
ship the high speed of the Bessemer ship will be 
comparatively useless. Captain Dicey states that 
the harbour authorities at Dover, and the railway 
authorities, have promised to do all in their power 


| to facilitate the purposes of the company, and they 


will doubtless do so for their own interests; but 
they will have some difficult questions to solve 


| when the carrying trade of the Channel passes 


from their hands into those of rival companies. 
That the public will be gainers there can be little 
doubt, and from this a very large increase in the 
traffic will arise, which, in turn, will benefit the 
competing companies, 

The uestion of the goods traffic remains still 
sunstiied, but probably the vessels building to 
solve the passenger difficulty will throw much 
light on the subject. The railway carriages must 
be taken on board sooner or later, to avoid the 
expense and delay of transhipment, Speed in this 
case is of little moment, and we think it is a matter 
worthy of the serious consideration of the English 
Channel Steamship wage whether the Dicey 
scheme cannot be made available for this purpose, 
even with the present harbours, and their present 
draught of water of 6ft. The speed for the goods 
traffic could be reduced to the minimum that 
would render the vessel easily manageable, say, 
8 or 9 knots, and this would enable much more 
displacement to be obtained by narrowing the 
tunnel, and increasing the extreme breadth some- 
what, making the vessel at the same time of a 
fuller form. It is, of course, ~— a question of 
weight and buoyancy, to be determined by 
detailed calculation, but on the face of it, it looks 
feasible. The main deck of such vessels would be 
well adapted for the conveyance of railway trains, 
in part of the space similar to that — by 
saloons in the ship now building. Whether this 
further step be taken or not the one already taken 
is of great importance to the public, and the 
appearance of both the Dicey and the Bessemer 
Channel steamers in the spring of the coming year 
will be looked forward to with much interest. 








FACTORY INSPECTION, 

Our factory system may be justly considered 
as intimately connected with our national pros- 
perity, and perhaps this is essentially based on it. 
‘avoured as we are with an enormous amount 
of mineral wealth in coal and iron, we are enabled 
to construct machinery, and thus avail ourselves of 
raw material, as cotton, wool, &c., to an extent 
that makes us the chief sources of supply for the 
whole world, It is a remarkable feature of our 
textile manufactures that we can import cotton 
and wool from India, and other of our colonies, 
convert them into piece goods, and sell these at a 
profit in the countries whence that raw material 





Much will depend upon the arrangements | 


was originally obtained. ‘The number of persons 
employed in our cotton, woollen, silk, and flax 
| factories is now nearly one million, The extent of 
| our trade may be best shown by quoting from the 
| official account of our exports during 1872. ‘The 
total was 314,588,834/, of which 3,1)2,452/ was 
the value of ready-made apparel ; 16,697,426/. of 
cotton yarns; the total of all cotton manufactures 
was 63,466,700/.; of haberdashery, 6,640,900/,; of 
steel and iron manufactures 35,996,170/.; of 
flax manufactures of all kinds about 13,000,0002 ; 
and of woollen goods, &c., nearly 40,000,000 In 
all of these items an increase was exhibited over 
the corresponding amount of 1571. 

The difference between the cost of raw textil 
material of the different kinds named and that of 
the value of exports, allowing for the manufacturers’ 
}and merchants’ profits, cannot be estimated at less 
| than about 30,000,000/., a sum perhaps far below 
the mark, as the wages paid to those who come 
under the supervision of factory inspectors, But in 
this estimate we have not included the amount of 
wages paid to operatives in meta] manufactures, and 
in both cases have omitted notice of the amount 
paid as wages for materials produced for home con- 
sumption. A review of the entire question shows 
that to our operatives in manufacturing districts we 
owe a large amount of consideration. 

For some years past their condition has been a 
matter of legislation. First came the Factory Acts 
providing for reduced hours of labour, and the pre- 
vention of young persons below a certain age being 
employed, in textile manufactures, regarding points 
irelating to health and education. It is the duty of 
jthe Factory Inspectors to report an evasion of these 
laws. At acomparatively recent date the provisions 
|of these Acts have been extended to other manu- 
|factures, to a offices, and generally to all 
| factories in which young persons are employed ; and, 
by still more recent legislation, the condition of 
workers in mines has been provided for, a duty 
which had far too long been neglected, Practically 
speaking, therefore, at the present time — every 
class of young persons engaged directly or indirectly 
in manufacturing operations is protected by law. 





a aoe ms nme 


A i ll AEM A eS BE 8! 








(Dec, 26, 1873. 





~ 
4 
~ 


E 


ERING. 


NGINI 


ie= 
= & 
ie ES 
isk <¢ 
4 
| @ © & 
>, S 
2 ¢- 
[2S 
jaos 
+ 7 E 
ies & F 
ia 
ig =| 
| a. 
leartec 
a= ¢ 
iat 
w= 4 
> 
o 
‘ Z 
=) Sone 
ao 
qe SS 
so > 
o © 
> 
Pe 
—~ 
al 
— 


seentakianerrtes 
— + os 


e most 
ve 





eee 


ae 


vik 


+ gn es 


et a a Pe 


eg" tree 





cmdin. aed 


—s : eNO cca gtr et 


FS Rae 
ae a ee 

















“ 4 
jf 
ri 
by ; 
ia = 
3 » > 4 
, = a 4 f 
r 
~— 4 
a 
4“. 
a: . 
iy - 
7. - 
a - 2 ey 
x an < 
re . 7 F Gibde — 
i Sr enelt AE rag Re ect oP ene 8 mod feigaa. > A0 nn Sep apagencn ‘ eae eae eee ssa <i 
— -, - pe myn — = % te a a eT OR SEZ ~ “ ~ a 
ie of *e ee ae Pe oe ; al Bi pm tae ade + oni — 9 > Pier aE i m z ee ae er ree” eee 
eee ee ee — ar * '. qe ere . * = = 2 — < =a r~—. - - 2 [-—. ‘ ~ 
- wane iat We ett eee ne Oya ~- Pangone etter Be ae Se ey tp ta ete ot - » - eal aK. yee a - wt pe ate 
PR ne. = + oe - 1 er,» rage — a ne ee ee ee eee 
ae 
“ SQA 725 . ve ~4 ‘a . * kop . ~ < . * - 
a > Fee eam a site Tape ne atom partys AR ethan hae - Bloen oy ~— ae Ae Oe mt 


«J 








ot ey tae 


ENGINEERING 


525 








= 








Dec. 26, 1873. ] 
a bsorbe nt substance, an d such vessels are e periodi- 
cally removed and replaced by others. Moule’s earth 
system is admirably adapted for such purposes, and 
deserves application wherever such is admissible. 
The fact. however, cannot be concealed that, at 
least in the South of England, local prejudices and 
gements render its adoption all but 
impracticable, but some of its modifications might be 

It remarkable that while a large portion of the 
} h ill larger proportion of the 
West of Scotland, and nearly one-seventh of the 


’ 


. of Ireland abound in peat, this substance has | 
] |out odour or taste. 


1 to be mixed with the excreta of 


hold ’ Of course here we do not refer to | 


stat but to the charcoal that may be 
, Peat-charcoal is one of the most 
rous of all forms of impure carbon. Its powers of 
when dry, are very great. In experi- 
of Leamington in 























! tried on tl sewage when its results were examined by careful chemical 
870-71, it was found that two or three ounces] analysis. If with all the care that was bestowed on 
of newly made peat-charcoal, obtained from near} this attempt, resulting in no great benefit, what 
Bury, in Lai ire, were sufficient to deodorise | can be expected of the nature of river water, such | 

of ordinary sewage. The actual pro-|as that of the Thames, contaminated with the 
portions employed were about one part of charcoal | sewage of scores of towns and villages, manured 
t t la fifty of sewage by weight. In| fields, &c., as a source of water supply for a large 
f I ifter the charcoal was mixed with the | portion of the metropolis? Sewage-fungus has long, 
ricl 1 sewage, a peculiar sweet smell was | and we believe. justly, been considered as a sign of 
not 1; butin | on a quarter of an — foe) Se ott ong ns ina water supply. Dr. Frank- 
id disappear id the constant addit of | land and many other authorities have endorsed this 
fecal matter did not re rmanently restore the smell. | statement. It is somewhat rem: kable that most 
A t arranged for the purpose was ° voted to|fungoid growths have more or less inimical re- 
of forty labourers, but even during the hot | lations to human health. Hence, even the ordi- 
r of 1870, on no occasion was any oe nsive| nary mushroom has frequently poisonous effect 
noticeable, although the amount of | Careful investigations in India during recent years 
employed did not equal the p1 jhave shown that certain fungoid growths on rice 
t y uted | have been accompanied with outbreaks of diarrhoea 
VW ly pointed out that continuously | and the severer forms of Asiatic cholera. ‘The 
ru ge, having no hindrance in its progress | banks of th Ph ames and the Lea, and at times some | 
t 3 outf rarely affords any gases that could be| parts of the New River, present instances of sewage 
, to health, but that wherever its continuous | fungus, especially during August and September. 
prog was delayed or stopped, these offensive | It is especially dari ing thes periods that diseases of 
l I s were evolved. In an article| the choleraic character are most prevalent, a result 
| Sa ry Retr spect of 1872” we have ge nerally ascribed to the rotting of the weeds 
1 the effect of the excessive rainfall | growing in such streams, Buta little further ex- 
I resulting in a decrease of soosaliie amination will prove that the concomitant of such 
United Kingdom usually assigned to diseases | rotting is re: ully the production of fungus. Even our 
of t zymotic class.* We there suggested a| trees are thus affected. A young and vigorous sap- 
\ f reasor — uch a result should have|ling never shows sign of fungous growth on its 
1 also pointed out certain lessons that | stem, while those of older growth are invariably 
i tl the « x perl ience of November | tainted by it. 
D 1872, and of January of the A careful chemical analysis of these fungoids dis- 
j \ There can be no doubt that the| closes the presence of nitrogen; and this points to 
3; of that period were highly | the fact that the albumenoid matters on which we 
fa ble to ] health, despite the fact that th | are now treating may be considered as their source 
ily temperature was about 10 deg.| Between Twick« nham and Kew the Thames 
I I that of the preceding years. In fact, affords abundance of this growth, but as a rule it 
tances which fall under the| ceases beyond Erith to Gravesend, at which latte: 
previous sewage contamination,” place sea-water produces new conditions of decom- 
that ist ‘ 1enoid matters which we are now | position. Proceeding up the Thames beyond the 
g. were driven off to the sea, in| limit of the tidal flow, the presence of sewage 
,in regard to our large towns, | fungus is readily detected at all times when the rive: 
eral laws of physiological andjis not in flood, indicating the presence of sewag 
have been, or are now being| matter. In fact, for all practically sanitary pur- 
form of various kinds of fish | poses, the most cursory examination of the gra 
&c., lining the banks and drooping info the stream, 
I hich we labour is to define | will be sufficient to indicate the presence of sewage 
x ital pollution which may at | fur gus, and concomitantly the utter unfitness of 
dangerous in a running stream | such water for drinking purposes. 
It is rh] uble im th Dr. Frankland has justly stated* that ‘' sewage 
’ prop tion of lt und animal excrementitious matters are believed 
1 nitrogenous mat | sometimes to contain organic poisons, which whe 
d during its | taken into the stomach are capable of producing in 
s whence some of the Lond ithe human subject such diseases as cholera and 
ell y. Much ly | typhoid fever, and yet that such poisons cannot 
the disfigurement which would | be discovered by chemical analysis. Like the infect- 
Hampton ¢ rt, if the Chelsea Water | ing matter of small-pox, cow-pox and glanders, and 
\\ | | t , to erect a reservoir, were Car- | th venom of s¢ rpents, the y can only be detected 
) We lately attended a most enthu- | by their effects on animals, and more especi ally on 
which that propositio! de jman.” It is not our business to discus 8 physiolog ical 
now | ply a question of the sque, | or pathol logical questions, but still both the science 
but 1 said in regard to tary | and art of eng ineering must largely destenl-on tie 
n. We have before us the re- | aid which suc h researches, combined with those of 
| f cers of health re ident in two | chemi al science, afford. The engineer, architect, 
of Spas,” but in neither of these | and ordinary builders are frequently presum d to} 
the combined question of sewage | be in fault, a special case of which was instanced 
disposa vater supply, although in both ‘in the case of the supposed causes of the dangerous 
é r is contaminated by sewagé lillness of the Prince of Wales, and the death of 
An int ¢ paper on the determination of this Lord Chesterfield. But the real default in thes 
( nic nitrogen, by Mr. War klyn, appeared in the as in perhaps thousands of similar cases, laid in th 
/ J of May, 1872. to which we| hands of medical and chemical authorities, rather 
ref entific readers who wish to appre- than in those who had simply the supervision of the 
ciate tl tH f we have pamed, so far as chemi- | mechanical arrangements for the disposal of sewage. 
* See vol. xv., page 63. * Vide Report on Water Supply, Metropolis (99) 1872, 














cal analysis is concerned, Practically, we endea- 
voured to overcome the difficulty by ‘the following 
experiment ; — is, we attempted to arrive at 
some method by which the nitrogenous matters 
could be eliminated from a sewage-contaminated 
river. A series of glass vessels were placed at suc- 
cessive elevations of a foot apart, in such a manner 
that the water (contaminated highly with sewage, 
and very offensive in smell) should fall drop by drop | 
from the highest to the lowest, hence each drop | 
passed through about 5 ft. in the open atmosphere. 
it required, however, to return the liquid four times 
to the upper vessel before the water became with- 
In other words, beside acci- 
dental exposure to the atmosphere, while the liquid 
rested in each vessel, a fall of 20 ft. was needed, the 
entire surface of each drop being thus exposed to 
the oxidising influence of the atmosphere. 

This experiment still left much to be desired 

















The action of yeast on flour presents a very 
simple illustration of the effects of sewage fungus 
}on the human system. Liebig pointed out some 
| wanes ago an analogous action of the poisonous 
|matter in German sausage, and possibly what is 





called mussel-poisoning may belong to the same 
cate gory. To be practical, the engineer has no re- 
ource but that of using the best of his experience 
to get rid, as quick as possible, of the matters we 
have treated on in this article. Hitherto the pro- 
| fession has been almost neglected in this matter with 
{respect to sanitary results ; in fact they have been 
| chiefly intrusted to patch up the defects of theories 
that have been applied at the suggestion of other 
professions. As Horace saith, if you can find a better 
plan we will adopt it; if not, we must still hold 
to our own. Perhaps our readers will pardon this 
free translation of a well-known remark made by 
that eminent Roman poet; it-is apposite to our 
| position. 
WOOD-PLANING MACHINERY, 

Tne progress and development of any class of machine 
tools presents a kind of anomaly, by first approaching a 
uniformity of design and arrangement as experience de- 
termines constants, and proves that by certain arrange 
ment of the parts, the best results are attained. Then, with 
still further experience, and by reason of special adaptation, 
and a more systematic division of labour, we see machine 
touls diverge from the standards thus fixed, and agaiu 
become as diversified in design and arrangement as they 
were during what may be called their experimental stage. 

This peculiarity, as said, may be traced in nearly all 
classes of . manufacturing machines, especially in those 
known as engineering or machine tools for working wood and 
iron 

As regards lathes, planing machines, and drilling ma 
chines for metal work, as well as sawing, planing, mor 
tising, and tenoning machines for wood, it is safe to assume 
that at the present time there is more uniformity of design 
in such machines than will ever be seen in future, or at 
least until manufacturing processes bave reached a perfec 
tion that cannot now be foreseen. These remarks are 
suggested by the novelty of the design8 that are continually 
being produced, especially in special tools, and which 





the province of scientific journals to notice and criticise. 
The planing machine for wood, designed hy Mr. John 
Richards, of London, and constructed by his firm, Messrs. 
Richards, London, and Kelley, of Philadelphia, which w 
illustrate on page 522 of the present number, is what our 
American friends would term a “departure” from the 
standard arrangement, that has for many years been 
common to machines of this class. 

I'he top feeding rollers, four in number, as well as the top 
cutting cylinder, pressure bars, and smoothing cutters, ar 
all simultaneously adjusted for lumber of various thick 
nesses, by means of the hand-wheel seen on the top of 
this machine. Operated by this wheel, and extending 
along the front of the machine, is a shaft plainly shown in 
the engraving, on which is placed a series of worm screws, 
gearing into micrometer or tangent wheels as 
seen. These tangent wheels operate cross shafts e 
tending across the machine, which are at each end, inside 
the framing, provided with pinions that gear into racks 
the racks being attached at each end to the ti p feed 


ing rolls, cutters, and pressure bars, it follows that the 


whole are raised or lowered uniformly antl simultaneously, 
keeping both the rolls and the cutters parallel to the lumber 
by the racks at either side. 

The elasticity or yielding of the feeding rollers is at- 
tained by making the worm screws on the horizontal shaft 
to slide on a feather, and opposing the end thrust by meat 
of coiled springs, as seen in the engraving. 

The cutter spindle, as may be seen, is raised on an an 
to the face of the lumber, and that if the racks and rai 

ear to operate this cutter shaft were uniform with that 
of the rolls, the adjustment would not be uniform. This 
feature is provided for by employing wheels containing a 
proper number of teeth to compensate for the angular ad 
justment of the cutters. 

Other details of the machine, especially the expanding 
gearing, is novel, and simple at the same time, the whole 
machine being singularly free from complication, and th« 
fragile details that are so frequently found in planing ma- 









This plan of operating and adjusting the cutters and 
feeding rolls of planing and moulding machines is being 
adopted by the makers throughout all machines of the kind, 
of which they build a great variety. 


Licut-DRavGut STEAMERS.— ~-Meume. Yarrow and Hedley, 
the well-known steam launch builders of Poplar, have re- 
cently constructed and despatched to South America, for 
service on one of the Brazilian rivers, a smal) paddic steamer 
of extremely light draught. The boat is 90 it. long, 1% ft. 
| beam, and draws only 13 in. of water when in working trim, 
| with boilers full, and one day's fuel on beard. The area 
| of the midship section is 174 square feet, and the engines 
| indicate 85 horse power. A speed of 11 statute miles per 
hour was obtained during a continuous run. The same 
makers’are now engaged in building a similar steamer for 
service in the Persian Gulf. 


5 


An ms ae 























8. 





U 












































MASSACHUSETTS, 





























av 





WINCHENDOYN, 
e 530.) 














MACHINERY. 





BEEZ De: 


; ~ LIF, 
~ et he 
BmS0iii)\ om 

! ' ’ 

" . oe? Se 

iW 





INEER, 


(F r Description, see Pag 








G 


o 
Z 
ef 
ts) 
ea) 
Z 
© 
Z 
eS) 














MAKING 
EN 


E Y, 








N 

















AIL- 
WHIT 











P J 
































CONSTRUCTED BY MR. 











Pee —— _— — 


= -' a + w 
a tg rt ite Se eo ee 3 <534 
Pago as Eo con a ee Ps 

neta Se er ane a 


CS er Pe S 


allt Ring Ee aera ee 
La tana 








Dec. 26, 1873.]} 


ENGINEERING. 








527 





AGRICULTURAL IMPLEMENTS AT THE | 
VIENNA EXHIBITION.—No. IX. 
IMPLEMENTS OF TILLAGE.—( Continued.) 

Tue capital of Bohemia is the centre of a vast 
agricultural district, and naturally the representatives | 
of most of our home manufacture of agricultural | 
machinery are found there, while native industries of | 
importance have developed. Among the makers 
of the latter class is Mr. Bernhard Eichmann, 
who exhibited at Vienna a number of ploughs, 
of which we may notice briefly those which show 
a speciality in design. Amongst others is a 
standard Ruchadlo plough, which is represented 


| 


= 


~~ 





are of wood, but the stilts themselves are of iron, 
curved, as shown, and bolted to the rear end of the 
beam ; these, extending downward, are attached to 


| the inner side of the horizontal bar forming the 


body. A couple of curved rods lightly tie the ends 
of the stilts to the bars. According to Mr. Eich- 
mann, in the true Ruchadlo blade the vertical height 
from the point of the share to the top of the mould 
board should measure the same as the width across 
the top of the mould board, while a diagonal line 
drawn across the blade from the corner of the mould 
board to the point of the share, should form the 
chord to an are of a circle 19 in. radius. In this 
collection we need only notice further a plough of a 


FIG. 26. 








in Fig. 26. It is built of wood, and the share | 
is of the peculiar form shown. It will be seen 
that a spindle projects above the top of the share 
terminating with a square end, over which a key is 


placed, and by which the angle of the share can be | 
altered, and locked by throwing the lever into the | 


notches formed in the strap over the beam. Fig. 
97 has a share of the same type, but it is altogether 
a lighter, if not too light, an implement, The handles 


similar type, but with the share and mould board 
modified to somewhat of an English form, and a 
Ruchadlo implement with two of Robinson's 
grubbers behind it. < 

We now come to the Hungarian exhibits, the first 
of which was by Gubiez, of Pesth. There was nothing 
noticeable about them, excepting that a bar projects 
| out from the front bar of the carriage, and is then 
| bent round parallel to it, the parallel part having a 





number of holes co nding to those in the front 
bar of the carriage. The pole thus receives a double 
attachment, which appears a somewhat super- 
fluous detai]. The shares and mould boards in these 
ploughs are of wrought iron, the bodies of . cast 
iron; they have wooden beams and stilts, and are 

rovided with a coulter ; the set of the share is varied 

y a screw which alters the level of the beam. The 
whole of these ploughs showed very good work, and 
the price is low ; such a plough as we have been de- 
scribing being sold for 2/. 

Edward Kihne, of Wieselburg, in Hungary, 
showed good material well worked up in his ploughs, 
which are, however, very cheap. Moreover, many 
of his exhibits gave no indication of having been 
imitated from foreign implements. He showed a 
six-share cultivator of the form shown in Fig. 28, 
in which the shares are set in a beam turning on a 
centre beneath the true beam of the implement. 
There are two segments around which the lower 
beam turns, and upon which they can be locked at 
any desired point. At jthe rear of the beam is a 
sort of tail piece acting as a slade. 

Fig. 29 shows a plough of which the leading 
feature is the same in principal with that of the 
‘*Cosmos” plough, made and exhibited by Ran- 
somes, Sims, and Head, although, of course, the 
mode of carrying it out varies considerably. The 
body, instead of being formed of an angle-iron 
frame, has a vertical post of wood, as shown in the 
figure, and a horizontal slade frame of cast iron. 
In all other respects the two ploughs differ widely. 
In that illustrated there is no fore carriage, but a 
vertical bar with a slade at the bottom ; the bar can 
be raised or lowered by means of the rack cast on 
itsedge. Sucha plough costs about 4] shillings, and 
some 3/. 12s., with the fore carriage added. An 
arrangement for varying the line of draught is 
shown in Fig. 30. It consists simply in a broad 


Fic 39. 





link swivelling from the end of ,the beam, upon 
which is placed a segmental rack. A pin, attached 
to the beam by a chain, is passed through the link, 
and locks it at any desired angle. The draught is 
taken through a chain held up by a vertical bar 
sliding on the link before spoken of. 

M. Vidats, of Pesth, is one of the largest of the 
principal manufacturers of agricultural implements 
in Hungary, and he is naturally regarded as a for- 
midable rival by English firms engaged in the 
same business. Moreover, the work fn his ploughs 
is good, without any finish, and those exhibited were 
fair types of those which he literally sells by the 
thousand every year. M. Vidats does not hesitate 
to copy from English models when he sees an ad- 
vantage in so doing ; but he knows, moreover, how 
to preserve those details and characteristics appre- 
ciated by the agricultural districts where he finds 
his customers. We may note, besides the large 
number of ordinary implements he showed at the 
Exhibition, a few of special design. One was a large 
plough, 2 gen with a seat for the driver, the 
second of the only two examples to be met with in 
the Exhibition, the first being the ‘* Eclipse” plough 
in the American Agricultural Hall. To the Vidate 
implement we should decidedly give the preference, 
both for design and workmanship. The frame is 
of wood, and the seat is mounted on a spring, 
American fashion. On each side of the seat, and 
above the frame, are a pair of small wheels with a 
chain around them. ‘These are mounted on a shaft, 
at the end of which are levers to turn the wheels 
and lift up the plough, the backward motion being 
stopped by a pawl and ratchet. The wheels are on 
a cranked axle, and a lever, working in a quadrant, 
under the control of the driver, regulates the work. 
We imagine that this plough is a copy of some 
American implement which has found its way into 
Hungary. M. Vidats showed conspicuously a fine 
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plough for cutting 16in. furrows, but which possesses 
no special feature to notice, except perhaps the 
arrangement for locking and unlocking the beam. 
In contact with the end of the beam, and on the fore 





carriage, is a disc, having a rece cut in it. In 
this recess fits a d on the end of a lever at- 
tached to the beam, and ke pt always locked in the 
dise by a spiral spring, which constantly presses on 
the underside of the lever. By compressing thi 
Bpriby the lever is thrown up, and the pl livh un- 
locked, ready to be thrown over We doubt t 
utility of this arrangement, as the man in chars 
must leave the stilts to re lease the gear 

In the Russian section there were but very few 
ploughs exhibited, but sullicient to show that 
different type exists, whic) is interesting for tl 
sake of comparison with those already 1 | 


Ladislaus Manze), of Bialazerkoff, showed one 


of extremely heavy consiruction, and very good 
workmanship, apparently a primitive form, ¢ 
sick rally pe rfected 

[he beam, fore carriage, and stilts are of wood, 
a also the mould board, a lar h ivy con n 
with a very steep’ slope, and comparatively litt 
sweep at th top Lhe are f cast iron, made 
in one piece with the body. It is formed witl 
s vertical standard terminating « top with a 

plate, butting against th lerside of t 

beam, and secured thereto by a strap passing over 
the beam. ‘To the rear comes the hind part of th 
body passing through the beam, aud bolted to it 


Agricultural Hall, and we have now arrived at the 
end of the building. In returning through the other 
portion three more Hungarian exhibitors were met 
with, 

These were Messrs. Lilpop and Rau, and Strobl 


snd Baris, of Buda-Pesth, Messrs. Zanais and Stoye, | 


of Oldenburg, and A, Scholz. None of these ex- 
hibit 
tion, perhaps, of the one last named, who had a 
very collection of ploughs, many of them 
adapted from American patterns none 
spicuous for good design or workmanship. 
Mr. H. Praski, of Pottschach, Austria, had two 
hs, one of them singular in being entirely of 
the 


large 


and con- 


puouyg 


wood, except a very light shovel-shaped share, 


axis of which corresponds with that of the beam, 
and which is entirely without adjustment of apy 
kind, and the second a somewhat better finished 
mplement, of a similar type, With & screw arrange- 


ment for altering the set of the shares 

We may group together Anton Berg and Son, 
of Vienna, and Hopherr, of Vienna, both of which 
firms were conspicuous in this section of the hall for 
the number and excellence of the ploughs they ex- 
hibited, at the same time there is no novelty to be 
een in their implementa, the prototypes of most of 


We illustrate in Fig. 3] the only plough exhibited | 
by Messrs ( iayton and Shuttleworth, of Vienna, 
1nd made by them for the Hungarian market, It 





The forward end of the pol rests on a bar be- 
longing to the fore carriage. ‘This bar is carried 
between a pair of double vertical standards bolted 
to the square wooden axle of the carriage. In 
the standards, holes are made, as well as in the bar 
carrying the pole. By these holes the vertical and 
horizontal position of the bar can be regulated, the 
latter being fastened to the standards by pins. On 
the bar is forged a short horn, against which th: 
pole is always press d by the draught, so that it is 


clear the direction can be changed at will by sliding 


the bar to and fro, or up and down. Projecting 
from the axle of the carriage is a short front pole, 
with an adjustable quadrant between the pole and 





the axle, which permits of an additional adjust- 
ment, Finally, in the end of the plough pole, there 
is an iron loop, through which a chain is passed, and 
is brought down over the front pole of the carriage. 
Roman Cichowski the euphonious name of a 
gentleman from Linow, Russian Poland, who ap- 
peared— judging from his announcements—to « 


sider that he had a sper ial mission to reform the 
whole system of plough design and construction 
What are the vreat advantage she gain lid not 
appear from his exhibits. He show 
very poorly-made implements, of which 


important are the two and three-furrow ploughs 
These are mounted on a wide rectangular wooden 
frame, the outside bars of which are prolonged b 

hind to form the stilts A centre beam runs down 


the centre of this frame, and projects beyond th 
forward cross bar. It supports at the end the 
brackets for a small wheel, which can be adjusted 
vertically. On the left-hand side of the rectangular 
frame is a second wheel. ‘The shares are carried on 
a beam extending diagonally from corner to corner 
of the rectangular frame, and the draught is taken 
through a chain attached to the back cross beam of 
the latter. 
deavoured to induce one of our leading plough 
makers to adopt his§system, but without success. 

In our investigation, we have been following the 
exhibits ranged down one-half of the great Eastern 





We believe that Mr. Cichowski has en- | 
| devoted to commercial exhibits, there was another 


no very special feature, wooden beam and stilts, 
fore-carriage, adjustable wheel, ateel 


has 
light 
share, wrought-iron mould board, and cast body 


and 


The form of mould board resembles the Vidats 
breast, and the whole implement made as 
Clayton and Shuttleworth make all articles they 
manutacture. 


is 


Passing by now a few other makers who had} 


ent ploughs about which no remarks are really 
called for, we « e to the last stand in the hall, 
that of Messrs berhardt Brothers, of Ulm, who 
oecupie da position ¢ xactly corre sponding to that of 
Eckert, on the other side of the doorway. This 
firm had a very large collection of ploughs, so 
irranged, however, that they were almost inacces- 
sible A glance showed that there was little 
novelty in their construction ; and though the work 


om 
E 


is very fair, it cannot be compared to that of Eckert. 
As a rule their implements are of simple con- 
truction, and several, adaptations from English 


They merit, therefore, no further notice. 
Outside this Agricultural Hall a he 
and other implements was col- 
lected, of which it is impossible and unnecessary to 
attempt a classification. Most of them appeared to 
have been thrown down at random, and remained 
in the open air during the whole term of the Ex- 
} Others, under cover, were arranged pro- 


IDAKCTS 
te rogeneous 


mass of ploughs 


hibition. 
perly by their different exhibitors. 

Messrs. Fischer Brothers, of Neustadt, Vienna, 
exhibited one gigantic beetroot plough, with a steel 
share, wrought-iron mould board, and beam and 
fore carriage of timber The draught upon this 
jlough must be tremendous, and it was. by far the 
ae implement of its class in the Exhibition. 
One somewhat similar, and also for deep cultivation, 
was shown by Mr. F. Behrendt, of Wanzleben, near 
Magdeburg. 

Besides the ploughs collected in the departments 


and very fine collection in the building of the 
Austrian Chamber of Agriculture. These, how- 


| ever, formed an historical series, and were objects of 





rs demand any special notice, with the excep- | 


we have already met with at the English 


of | 


| great interest and curiosity; but although many 
English and Continental manufacturers contributed 
to this collection, it was eo badly arranged, and the 
the implements were so closely packed, that it was 
useless for the purpose for which it was intended, 
viz., an historical exhibition of the improvement of 
the plough. 

We trust we have said enough to prove the as- 
sertion made at the commencement of these articles 
on implements of tillage, that the competition be- 
tween English and foreign makers for the plough 
trade of southern Europe is a very severe one, and 
one in which the difficulties must increase year by 
year. Prejudice in favour of native manufacture, 
price, and an ignorance of the exact requirements 
or customs of this or that province, are the great 
obstacles in the way of a continuance and increase 
of the plough trade of English makers. To in- 
crease that trade, evento maintain what is left 
them, requires a careful study. First, to ascertain 
exactly the class of implement wanted, and, second, 
to produce it at the lowest possible price, and made 
in such a way that it can be easily repaired with the 
utmost facility, are the rules which must govern 
more than ever the manufacturer at home, who 
| wishes to enter, or to hold his own, in the foreign 
plough trade. 


PAIL-MAKING MACHINERY. 


Amonost the small but interesting exhibits of machinery 
| in the United States section of the Vienna Exhibition, was a 
collection of eight wood-working machines contributed by 
| Mr. Whitney, of Winchendon, Massachusetts. We shall 
| publish engravings of most of these machines, and we may, 
this week, call special attention to a comparative novelty 
!in wood-working machinery, & novelty at least in this 
| country, for in the United States the production of barrels 
and pails without the intervention of hand labour is 

| common enough. 

Mr. Whitney exhibited, then, amongst his collection three 
machines, which are partially illustratad on page 526, and 
which combine all the requirements necessary for the whole- 
sale manufacture of barrel and pail staves, and for the 
finished manufacture of the pails themselves. The first of 
these tools consists of a frame in which is mounted a 
cylindrical saw, running in suitable bearings, the shaft 
upon which it is mounted having a pulley keyed upon it, 
and by which it is driven, the average speed being about 
1000 revolutions per minute. It is obvious that the diameter 
of the cylindrical saw must be equal to that of the barrel 
to be produced, in order that each stave may be cut to the 
proper curve, whilst the length of the cylinder is made 
| equal to the stave. ‘The largest saws of this class yet made 

have been 36 in. in diameter, and 77 in. in length. Great 
care is necessary in making these cylinders, as any irregu 
larity in their thickness, and consequent weight, causes 
them to work out of truth. The difficulty which this in- 
| equality in weight produced in the earlier days of these 
| machines is now overcome, by grinding down the cylinders 
after they have been formed out of a sheet of iron, and welded 
| at the joints, until the thickness throughout is perfectly 
uniform. The saw is formed of a ring of steel, secured to 
| the iron cylinder. Upon each side of the upper part of 
the frame in which the cylinder is mounted are formed two 
guides upon which runs a small traveller, which is connected 
with the carriage to which the timber to be cut is secured. 
This carriage is placed between the two sides of the frames, 
and it can be raised or lowered at will, its level with re- 
| ference to the cutting edge of the cylindrical saw being 
| such that a space corresponding to the desired thickness of 
the stave is always left between them. For ordinary staves 
| the thickness is 1 in. The carriage consists of bars, running 
parallel to the axis of the cylindrical saw, und the centre 
pair of these bars may be slightly elevated at will. The 
ends of the carriage are attached to the traveller before 
spoken of, and the rear end is furnished with a handle on 
one side for pushing it forward, and a lever actuating a 
crosspiece, provided with points for fixing the timber; at 
the forward end of the carriage is a fixed crosspiece, also 
{provided with similar points. The mode of operating 
| this machine can be explained in a few words. The 
distance between the crosspieces of the carriage just 
alluded to being adjusted, the lever at the rear end is 
thrown up, and the timber is laid upon the carrriage, the 
| lever is then depressed, and the wood held securely in 
| place ; the saw being now set in motion, the carriage is 
| advanced, running forward with the traveller the 
| guides before mentioned. It is obvious that when the car- 
riage has arrived at the end of its path, the saw will have 
| eut through the timber with a curve corresponding to that 
of the saw itself. The lever by which the wood is held in 
| place is then thrown up and the stave falls into a receiver 
| below. In most cases, when a new block of wood is fed into 
| the machine, the first cut is wasted, on accouut of one side 
| being flat, and it is then necessary that the bars forming 
| the carriage should be all on the same level. After the first 
} cut, however, the centre pair of bars are thrown up so that 
| the carriage is curved, and forms a fair bearing for the 
| underside of the wood. By this machine some 1500 staves 
} can be cut per day of ten hours, the average production, 


| 
| 
} 


upon 
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however, may be taken at 1000. The saw we have en- 
deavoured to describe is adapted only to cut straight staves, 
but by another modification not exhibited, staves curved in 
the direction of their length as well as width can be pro- 
duced. 

Upon a smaller frame but similar to that we have just 
described is a cylinder saw for cutting pail staves; this ope- 
same manner, but the work being of 
the travelling carriage is dispensed 
table is placed as far below the centre 
to half the width of the stave. 


rates in precisely the 
course much lighter, 
with, and only a flat 
of the saw corresponding 


Two curved stops are bolted to this table, inside the cylin- 
drical saw, corresponding to the thickness of the stave 
itself. A curved saw cat is made in the table, through 


which the saw works. In operating this tool the block of 








wood is simply pressed against the stops, and fed up to the 
saw, which cuts off pieces curved to the form of the saw, 
and of the thickness required. | 
Ihe staves bein t, they are taken to asecond machine, | 
illustrated on page 526, which comprises nearly all the tools 
required for the production. The necessary taper is first given | 
by means of a circular saw. The stave is placed upon a| 
block rest curved to the same radius as the cylindrical saw, 
and mounted on a slide in front of the circular saw just 
mentioned. A cut is made through the centre of this 
block, for the saw to travel freely in, and a wooden 
gauge, jointed to the centre of the block, correspond- 
ing to that of the finished pail, is free to sweep over 
the curved block. The stave is first placed upon the 
rest, so that one edge just covers the cut within it, the slide 
isthen advanced, and the saw cuts off an edge square. The 
stave is then shifted over to the other side of the block, and 
is brought against the gauge before mentioned, and by | 
which the width of the stave is regulated. The siide is once 


more advanced, and sufficient is taken off by the saw to give 





the desired taper to the stave. 

rhe next operation is that of cutting the stave to a proper 
length ; this is very simply performed by two circular saws 
set at the proper distance apart, while the stave rests upon a 


suitable bearing. The third tool upon this combined machine 
is that for matching the staves, For this, two sets of revolving 
yyed, one for cutting the grooves, and the 
; one blade, however, in each cutter is flat, 
ler to trim the edges of the stave; the other cutters on 
are very narrow for cutting the grooves, while on 

they are broad and recessed in the centre, for 

t tongues. The depth to which these are cut, 
wever, is very small, the matching being only sufficient to 
e staves of the pail, when completed, from shifting. 
A sufficient number of 





otber the t ies 











staves to form the pail are then set up 
ti 1 placed between two revolving discs, mounted on 
th ame. One of these discs is fixed, and the other is 
free t in order that the pail may be securely fixed, and 
ufterwar asily ret i. Three operations are performed 
in this part of the machine; the outside of the stave is first | 
turned down, a bl covered with sand paper is then 
brougbt over the r lving surface to give it a finish, and | 


nally the upper hoop is placed on This hoop is slipped | 
of the pail, and a lever hinged to the | 
the machine is thrown forward. Nearthe front end | 
laced a small and freely-revolving disc, with 
Phe position of this disc is such that 


back Ol na 
of this lever is I 


a concave p poery. | 
when it is brought forward it bears upon the surface of the | 
pail, and by he disc against the hoop, the latter is 


pressing the 
rced upwards into place. 

removed, and placed within an iron 
ne end on a shaft, on which is a pulley 
ower as actuated the other parts of the 


rrad 
graduaily I 
} 


ahe pail 


drum mounted a 


driven by the same j 

















machine. The drum is provided with a wooden lining 
having the same taper as the bucket, in order to prevent the 
latter fr being bruised by contact with theiron. In this 
part of the machine the work is advanced three stages ; 
first, the inside is turned by a cutter placed in a cutter bar, 
which being mounted on a pin is free to turn horizontally ; | 
second, the top « bevelled by the same tool ; and, | 
third, the groove near the lower end, in which the bottom of | 
the pail fits ut by a second cutter mounted on the same | 
bar Che pail t taken out of the drum, the bottom, | 
which has been made at another machine, is sprung int 
pl t up on a mandrel and a bevel is} 
g 
already said, these machines are littl 
kn ry, they are in extensive use in the 
Un ’ i the attention paid during the first | 
weeks after tl pening of the Exhibition to these} 
exhib Mr. Whitney by the visitors, would seem to} 
point t pr ability of their becoming acclimatised | 
in Austria VW he first few weeks, because, thanks | 
to the arrangement in force at Vienna, Mr. j 
W bitney urged a tax upon each pail be produced. | 
the t u € er stand still or mak pails, | 
1 3M Whitney declined to be victimised by this} 
t : returned to America early in the 
sul i nes remained unw« l. We may | 
menti that the average production of these } 
machines is pails per day | 
Coat iy BetGium.—In the first nine months of this year | 
Belgium imported 465,009 tons of coal as compared with 
139,000 tons in the corresponding period of 1872. Of the | 
465,000 tons imported this year, 250,000 tons came from 


Germany, and 120,000 tons from Great Britain. The exports 
of coal from Belgium in September were 378,000 tons, ad 
compared with 440,000 tons in September, 1872. 


DOVER HARBOUR. 
ENCLOSURE OF THE BAY. 
To rue Eprror oy Exoruxenina. 
Six,—Next in importance to what I have termed the 
“ point d’appui” for the proposed eastern breakwater, is the 
question of entrance or entrances, almost as vital to the 
well-being of the outer harbour to be formed by the enclosure 
of the bay, which, whether of 300 acres or of 600 acres, it is 
to be assumed that it will be a place of safety for ships, royal 
or mercantile, sailing or steaming; but its usefulness 


depends entirely upon its accessibility, and this still more | 


so upon the character of its approaches. Now amongst 
professional men a great diversity of opinion exists respecting 
the form of entrances to harbours. Few that have dis- 
cussed the Dover project have ever advanced the non- 
necessity of the eastern breakwater pier; on the contrary, 
the late'Admiral Beaufort, and all others who really under- 
stand the question, have shown the necessity of the 
simultaneous progression from the shores of the east and 
west piers. 
It may be well to recapitulate here the capacities of the 
entrances to our great national harbours: 
East. West. 
ft. 


ft. 
1200 2060 


ft. 
Plymouth has two ose ove 3200 
Portland, aft open roadstead, to 
north-east round the east of the 
breakwater (the depth of the 
bay), is equal to... 
Holyhead is similarly a semi-open 
roadstead, and has an entrance 
or offing round the north-east 
of the breakwater to the outer 
roadstead of i oie ae 
And between the breakwater and 
rocks an inner entrance to the 
anchorage within of 
Cherbourg has, like 
two entrances ... 1400 


It must be manifest that tidal or dry-at-low-water harbours 
are not cases in point, as they only accommodate, as a rule, 
vessels of an inferior class and dimensions. 

Now what constitute the conditions to be considered as 
the surroundings to the approaches of a harbour? They are 
mainly these: The extent of offing and the wind acting 
thereon, the average depth of ocean channel surrounding it, 
and the depth of the entrance at low water, together with 
the rise of tide. It must be clear that the combination of 
these circumstances will affect the character of the entrance 


5000 


bet ses * 1000 
Plymouth, 


oso 2600 4000 


| and will require accommodation 


inapplicable or unnecessary at the present period, and in 
probability one entrance of from 600 ft. to 900 ft., if 
amended design be restricted to 800 acres, would be 
sufficient, but if the area be considerably extended for ship 
building yards, concrete block —- &c., a second 
entrance at the south-east angle or will undoubtedly 


be a great concession to commercial vessels entering and 
leaving the harbour, more 1 iling vessels ; and it 
must be remembered that alt h the commercial as well 
as royal marine of this country is being 'y metamor 
phosed, that a large number of foreign still continue, 


and will for some years continue, de ent on sails alone, 
ly with our own. 

The entrance to the amended ‘ha might be generally 
available to steamers, but it would be very awkward! 
situated for sailing vessels under certain conditions of wind, 
as it lies so much within the south-east angle or projecting 
elbow of the “ amended design,” and it is not in this respect 
comparable to the design of 1844, or Sir William Cubitt’s 
design of 1845, in both of which the entrance is the southern 
apex of the enclosing works, the piers ing from it so 
as to bring itas much as possible into the fairway of the 
channel; still this entrance is not perfect, anda gecond 
entrance to the south-east would be of immense importance 
to vessels wishing to leave on a sudden change of wind from: 
east to west and getting clear away up Channel, 

Sir William Cubitt proposed a sill or dwarf breakwater 


| across the entrance, up to a certain height below low water, 


to check the entrance of deposit, and it would be very ap- 
plicable to this entrance. 

The same arrangement has been adopted for the small 
west entrance through Portland breakwater, planned for a 
similar pares to enable small vessels to get away down 
Channel in a change of wind without making the circuit of 
the breakwater. 

As this communication is the sixth of the series and as it 
is in all probability the last, it may be well hereto sum- 
marise the contents or object held in view in these letters. 

1. August 5, 1873.—A review of former scheres of 
enclosure of Dover bay, with plan showing various designs 
from November the ath to present time. 

2. September 1, 1873,—Enlar plan of bay showing 


| comparatively the designs of 1844 and 1873. Contained a 


required, and that this combination is a very variable | 
quantity, it is only necessary to refer to the following har- | 


bours as examples: 


review of advantages of plan of 1844 a5 enclosing deeper 
water, and of areas of other harbours. 

3. September 9, 1873.—Dealt chiefly with the question of 
silting up of the bay locally, its cause, and probable result 
of complete enclosure of bay. 

4. November 22, 1873.—As to advantages of extension 
eastward, and necessity of great consideration in selecting 
site for east breakwater. 

5. December 8, 1873,—As to definite areas being selected 
at once, and the “point d’appui” of east breakwater and 


Total Width 




















. > Ocean Depth 
SITE. oan aa he = Open! Channel at | Rise of Tide. | Mabon o 
— or Depth. Low Water. | * | Entrances. 
Geographical Magnetic Feet Feet Feet Acres 
Dover 150 S.W. 120 40 20 300) $] 600 
to | or .) 
S.W. by W. 600) £} 1200 
‘ Pol 
rtland ... 14 S.W. | 200 50 7 1000 | 9000 
to | | | 
S.8.W. ' | } } 
Cherbourg 100 N.W. 200 ! 80 } 17 } 1000 } 4000 
re , Atlantic 
Plymouth { 3500 W.S.W. 
| to 
to Channel bank 100 S.W. 300 3) 16 700 | 8200 
Holyhead 100 N.W. 400 45 16 650 5000 
to | 
N. by E. | 
, Atlantic 
Alderney ee oes { 3500 Ww. | } 
Hel } 
to Channe) bank 100 S.W. 800 120 18 150 1400 
Wick* os se 1200 N. | 
to Spitzbergen and to | 
Scandinavia ... 600 N.E 400 35 10 60 900 


| } 


* A Fishing Port only. 


It must be manifest that the data in all the above cases 
are very varying, and that the height of the waves and 


| forces to which they are exposed are by no means the same. 


Again, the area of the harbour, and its consequent power 
f storage or refuge, must necessarily affect the question 
width of entrance; and yet in the examples around our 
coasts, this, as well as other considerations, will hardly in 
practice appear to have had much influence, so variable are 
the Cases. 

National harbours, more especially in connexion with the 


resent inquiry, appear to demand exceptional accommoda- } za A 
: edo eae | 5,287,000 hectares (a hectare comprises 2} acres) of surface. 


tion as regards approach in the character of their entrances ; 
and this consideration assumes more importance in the case 
f Dover, as if the bay be enclosed it will be the only ex- 
ample extant of a large deep-water harbour formed by 


artificial works alone, as all the other cases quoted are | 


isolated breakwaters, or a single breakwater from the shor 
completing an enclosure already partly formed, with an 
pen roadstead as an entrance. : he 
It is manifest that in this—exceptional—position the 
harbour at Dover will be entirely dependent for protection 
on artificial enclosure, and the ease and celerity with which 


| it ean be entered or left will mainly depend on the capacity 


and availability of its entrance or entrances. Those de- 
signed in 1840 were evidently intended to facilitate the 
ingress and egress of sailing vessels, and are without doubt 


bearing of same would make or mar the entire project. 
Holyhead and Alderney referred to in support to avoid 
alteration of direction hereafter. 

6. December 16, 1873.—Present communication. As to 
entrances compared with areas of harbours, their offings, 
ocean channel depths, and same at entrances. 

I am, Sir, yours truly, 
J. B. Repmas. 

Westminster, December 16, 1873. 

BaTTLine with THE Ocksy.— Holland possesses at present 
The country has lost during the last seven centuries 637,000 
hectares, and, on the other hand, the Dutch have in the same 


riod recovered 355,000 hectares from the sea, 45,846 hectares 
Loving been banked in since 1815, 


Crevstt.—The balance of profit available for dividend 
among the shareholders of the Creusét Works Company for 
Out of this 


April 80, 1873, was 147,419/. 
share was paid on Monday, and 
in June. The 


the year endin 
sum a dividend of 21. per é 
a supplementary dividend will also be paid 


| turn-over of the works for the first half of the exercise 


1873-4 is estimated at 3,600,0001, as — with 
8,040,000 im the corresponding period of the exercise 
1872-3. 
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ENGINEERING. [Dec. 26, 1873. 
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TILE-MAKING MACH IN 


CONSTRUCTED BY M. JEAN SCHMEKBER, MULHOUSE. 
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We illustrate above a machine for the production of 
tiles, manufactured by M. Jean Schmerber, of Mulhouse, 
and which was exhibited at Vienna. 

The machine consists essentially of two parts—that 
carrying the matrices, and the press. The matrices are 
formed of plaster-of-paris, and are mounted upon a five- 
sided block a, which is placed on a shaft p, and revolves 
in suitable bearings in the main frame of the machine. 


|the cam & throws the pressure block 4 down, and 
| exerts the required force for stamping the tile; but the 
means for bringing the block up again are rather peculiar. 
Turning in bearings formed in brackets in the main frame 
is a shaft d, which has keyed to it, midway of its length, 
a lever, shown in dotted lines in the side elevation, and the 
end of which passes through an opening in the lower part 
of the pressure block. This end is seen in the front view of 


pulley / runs free in the strap; during the remaining fifth, 
however, the swelling /' tightens the strap, and causes it to 
make one-fifth of a turn, and to bring one of the five 
matrices twice under the mould of the pressure block. It 
is, however, necessary that the matrix block should be 
securely held while the tile is being pressed, and this is done 
by means of the disc 7 Upon the shaft », and imme 
diately over the disc j, is an eccentric, working within a 


+ 


cn al 


satiate 


Underneath each of these bearings is a screw, as shown, by 
means of which the matrix block can be raised or lowered so 
as to obtain a perfect adjustment. 
beyond the bearings on each side, and on one end is mounted 
a pulley m, and on the other a disc j, having five recesses 
placed at equal distances apart around its periphery. 

The press block / slides in the guides formed in the 
main frame, and contains in its lower side the iron mould 
corresponding in form to the plaster-of-paris matrices before 
mentioned. A cam & mounted on a shaft n above, as 
shown, is in contact with the upper part of the pressure 
block, and in revolving forces it down upon the matrix. 
The shaft nm extends outside the main frame, and carries 
at one end a cam g, and at the other a pulley 4 and a 
large spur wheel. This latter gears into a pinion on the 
top shaft h are flywheels, and fast and loose 


pulleys. 


o, on whic 


The shaft p projects | 


| under the pressure block when the latter descends. 


{ | A loose strap passes over this pulley, ar 
It will be at once understood that the action of | 


the machine, and is marked c. Outside the frame, and at 
the extreme end of the shaft d, a second lever e is keyed, 
terminating in a roller /; this roller is always in contact 
with the face of the cam g, which is so laid out that it 
begins to throw forward the lever ¢ just after the cam & 
has arrived at the position when the maximum force is 
exerted upon the preesure block, and it continues rising, 
forcing the lever ¢ up, until the pressure block is raised. 
It is necessary that the matrix block should have such a 
positive motion imparted to it that one of its five faces 
carrying the plaster-of-paris mould should be always fair 
This is 
effected as follows: The pulley /, driven by the same gear- 
ing that turns the main cam shaft, has upon its periphery a 
swelling /', extending over one-fifth of the circumference. 
i the pulley m on 
the matrix block shaft. 


link A, which is free to move up and down in suitable 
guides. The lower part of the link carries a pin, 7, as 
shown. The eccentric is set upon the shaft in such a posi- 
tion that, each time the matrix block-is thrown over one. 
fifth of a turn, the pin ¢ descends and enters a recess ir 
the disc j, retaining it until the pressure block begins to 
rise, when the pin is lifted by the eccentric, and the matrix 
block is free to be turned again through one-fifth of a 
revolution. 

The action of the machine will now be clearly understood. 
In operation, a piece of clay, cut at an auxiliary machine, 
is thrown upon the matrix, and is carried round under the 
pressure block, formed, and brought forward; then it is 
taken off by hand, and a second piece of clay thrown on. 
In this way from 6000 to 8000 tiles a day can be made, 
and the plaster-of-paris matrices will last during the manu- 


For four-fifths of a revolution the | facture of from 10,000 to 12,000 tiles.§ 
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THE END OF THE SIXTEENTH VOLUME. 
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